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 The 5th Symposium on EuroAsian Biodiversity (SEAB-2021) will be organized by Al-Farabi Kazakh 
National University, KAZAKHSTAN, and Muğla Sıtkı Koçman University, TURKEY, in collaboration with 
other universities and institutes from seven different countries, on July 01-03, 2021. SEAB-2021 will be con-
ducted online due to COVID-19 pandemia.
 SEAB is one of the largest symposiums that gets together of scientists, conservationists, environmen-
talists, civil society groups and local communities, a platform to discuss the current status of biodiversity in 
EuroAsia, an inclusive colloquium to forward strategies and policies to conserve the rich biodiversity heritage 
of the area. 
 It is expected that we will have colleagues from related countries for this conference that will represent 
valuable scientific presentations. During the SEAB-2021, we will have keynote speeches, paper and poster 
presentations.
 SEAB-2021 will provide a scientific platform for conservation leaders, thinkers, and practitioners, 
scientists, natural resource managers, and environmental consultants to planners, environmental advocates, 
and corporate and public policy-makers around the EuroAsia to exchange knowledge, discuss issues, share 
innovations, and network.
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The 5th Symposium on EuroAsian Biodiversity (SEAB-2021) was attended by 21 countries from 4  different 
continents. 22 Full Texts, 75 Oral Presentations and 53 Poster Presentations were sent to the symposium.

Participating Countries for Oral Presentations

 37  People for Oral Presentations from Turkey             
 18  People for Oral Presentations from Kazakhstan
   7  People for Oral Presentations from Ukraine
   4  People for Oral Presentations from Azerbaijan
   4  People for Oral Presentations from Russia   
   4  People for Oral Presentations from Uzbekistan
   2  People for Oral Presentations from Kyrgyzstan
   2  People for Oral Presentations from Poland
   2  People for Oral Presentation  from Vietnam
   1  Person for Oral Presentation  from Belarus
   1  Person for Oral Presentation  from China  
   1  Person for Oral Presentation  from Germany
   1  Person for Oral Presentation  from Austria
   1  Person for Oral Presentation  from Latvia
   1  Person for Oral Presentation  from Pakistan 
   1  Person for Oral Presentation  from Spain
   1  Person for Oral Presentation  from Hungary
   1  Person for Oral Presentation  from Japan

Participating Countries for Poster Presentations

 17  People for Poster Presentations from Turkey             
 15  People for Poster Presentations from Kazakhstan
 12  People for Poster Presentations from Azerbaijan
   8  People for Poster Presentations from Ukraine
   3  People for Poster Presentation  from Germany   
   2  People for Poster Presentations from Russia
   1  Person for Poster Presentation  from Japan
   1  Person for Poster Presentation  from Norway
   1  Person for Poster Presentation  from Uzbekistan
   1  Person for Poster Presentation  from The United  
                                            States of America (USA)

Statistical Data About the Symposium

       Participating Countries for Full Texts

16 Full Texts from Turkey             
4   Full Texts from Azerbaijan 
1   Full Texts from Kazakhstan
1   Full Text from The United States of  America (USA)
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Prof. Dr. Yusuf BARAN
Rector of Izmir Institute of Technology, Turkey

DRUG RESISTANCE IN CANCER
Prof. Dr. Yusuf BARAN

Izmir Institute of Technology, Department of Molecular Biology and Genetics, İzmir, Turkey

 Chemotherapy is the most widely used treatment strategy for cancer which is the highest second rea-
son for humanbeing deaths after heart related diseases. However, cellular resistance mechanisms developed 
by cancer cells and tissues in the beginning or proceeding times to applied anticancer agents is a significant 
problem preventing succesful therapy. Resistance developed by cancer cells to structurally and functionally 
different cytotoxic agents is called multidrug resistance. The resistance can be observed in the beginning of 
the treatment or during the treatment known as intrinsic or acquired resistance, respectively. The resistance 
phenotype is associated with the tumor cells that gain a cross-resistance to large range of drugs that are 
structurally and functionally different.
 Drug resistance mechanisms have different molecular genetics and biochemical reasons depending 
on the applied drug and the type of cancer. Secondary genetic alterations and disorders in cancer cells may 
also result in drug resistance. That is why it has vital importance to study and consider all signaling path-
ways, in multidrug resistance of cancer.
Multidrug resistance raises via many unrelated mechanisms, such as overexpression of energy-dependent 
efflux proteins, decrease in uptake of the agents, increase or alteration in drug targets, alterations in cell 
cycle checkpoints, inactivation of the agents, compartmentalization of the agents, inhibition of apoptosis, 
increases in DNA repair mechanisms, problems related with drug metabolism and aberrant ceramide metab-
olism. Stress increases de novo ceramide synthesis by ceramide synthase (CerS1-6) gene family or activate 
sphingomyelinases and ceramidase and elevate levels of ceramide leading to apoptosis. Many other stimuli, 
particularly growth and survival factors, convert apoptotic ceramide to antiapoptotic sphingosine-1-phos-
phate and glucosyleceramide (GlcCer) by Sphingosine Kinase-1 and glucosyle ceramide synthase (GCS).
While ceramide is anti-proliferative and pro-death, S1P and GlcCer have been implicated to promote cellular 
differentiation, proliferation, migration, cytoskeletal reorganization, cellular proliferation and survival. Thus, 
the dynamic balance between intracellular ceramide versus S1P and GlcCer and the consequent regulation of 
opposing signaling pathways are important factors that determine whether cells survive or die. 
 Exact elucidation of resistance mechanisms and molecular and biochemical approaches to overcome mul-
tidrug resistance have been a major goal in cancer research. In this talk, we will explain the mechanisms 
contributing multidrug resistance in cancer chemotherapy and also focus on the approaches for reversing the 
resistance.
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RESEARCH COLLABORATIONS IN THE ALMATY STATE NATURE RE-
SERVE – SNOW LEOPARDS IN A CHANGING CLIMATE.

Owen Nevin 1, 2 , Ian Convery 3 , Azim Baibagysov 4 , Volker Deecke 3 , Clair Holt 3 , Sabir Nurtazin 4 ,     
Darrell Smith 3
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 Kazakhstan’s snow leopard population represents a small but important component of the species 
range. The most recent population estimate, by Jackson et al. (2008), suggests that there are around 180-200 
individuals. Prior to this study collaborative study, there were no reliable estimates of snow leopard num-
bers in Almaty State Nature Reserve. In total 40 camera traps were deployed for a total of 5,152 traps nights 
and yielded 50 independent capture events of snow leopards (with between 1 and 10 images per event), 275 
capture events of primary prey and 68 capture events of secondary prey. The study capture rate of 0.97 inde-
pendent capture events per 100 trap nights is at the higher end of the range experienced by other studies and 
mark-recapture modelling estimated 11-18 individuals in the study area which suggests density between 4.4 
and 7.2 individuals per 100 km2. Analysis of movement patterns suggests that individuals frequently crossed 
valley bottoms and used densely forested habitat in winter, which may indicated prey switching from ibex to 
forest ungulates. We developed a fuzzy logic model which aggregates a wide range of socio-economic and 
ecological data and provides a tool that can be used to inform the sustainable natural resource and landscape 
management decision-making process. Our model predicts the consistent negative impact of climate change 
(warming) at elevations below the tree line; this is particularly significant as the potential positive impacts 
for snow leopards at high elevation are slower to eventuate thereby increasing the habitat squeeze associated 
with climate change in mountain habitats.
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ABSTRACT

 In addition to the sea turtle conservation and monitoring studies conducted in Turkey, how global 
climate changes will affect the sex of sea turtles has been discussed. Increasing sea water temperatures lead 
to an early start of the nesting season, while excessive sea water cooling can lead to various health problems 
that can lead to sea turtles going into shock from the cold and causing their death. As a result of sea level rise, 
situations such as flooding of some beaches or the emergence of new beaches may also occur. As a result of the 
excessive temperature increase, it is possible that the development of the embryo is not possible or produce 
only female hatchlings.  Sea turtles ‘ ability to choose new nesting sites could also come because of global 
climate change. The examples of such studies that the protection of sea turtles under the danger of global cli-
matic change were discussed.

Keywords: Caretta caretta, Chelonia mydas, global warming, sex ratio, nest relocation, rehabilitation.

INTRODUCTION 
 Turtles are among the most endangered of vertebrate groups in the world (Lovich et al. 2018). There 
are currently seven species of sea turtles. These Dermochelys coriaceae (Vandelli 1761), Chelonia mydas 
(Linnaeus 1758), Caretta caretta (Linnaeus 1758), Eretmochelys imbricata (Linnaeus, 1766), Lepidochelys 
olivacea (Eschscholtz 1829), Lepidochelys kempii (Garman 1880) and Natator depressus (Garman 1880)’stop 
(Lutz and Musick 1997). In most sea turtle populations that spread throughout the tropics and subtropics of 
the world, the number of individuals participating in reproduction is expressed in the thousands. Although 
Chelonia agassizi (Black Sea Turtle) is considered a subspecies of Chelonia mydas, it is considered a separate 
species in some sources, and therefore the number of species is also given as 8.
Up to now, five species of sea turtles have been recorded in the Mediterranean Sea (Başoğlu 1973, Groom-
bridge 1990, Türkozan and Kaska 2010). Caretta caretta (Loggerhead sea turtle), Chelonia mydas (Green tur-
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tles), Dermochelys coriacea (Leatherback), Lepidochelys kempi (Kemp’s Ridley) and Eretmochelys imbricata 
(Hawksbill) are available in the Mediterranean, and only two species (Caretta caretta and Chelonia mydas) 
nest on sandy beaches in the Mediterranean.
It is estimated that these two species have adult individuals in the entire Mediterranean Sea, 15,843 (6,915-
31,958) for the loggerhead sea turtle and 3,390 (1,894-6552) for the green sea turtle (Casale and Heppell 
2016). The reasons for the decrease in population can be listed as fishing vehicles, marine vehicle impacts, 
marine waste and plastic ingestion, destruction of nesting beaches, and global climate change (Casale and 
Margaritoulis 2010).

MATERIALS and METHODS
 Conservation and monitoring work has been almost standardized according to the recommendations 
of the Science Commission and have been conducted by different beaches since 1988 by different academic 
and volunteer organizations on various beaches. In addition to these conservation and monitoring studies, 
various academic studies are carried out in parallel. At the beginning of these studies, sex ratios are estimated 
by recording the temperature of the nests and looking at the gonad histology of their dead offspring (Kaska et 
al. As of 1998). Scientific publications produced within the scope of DEKAMER’s studies have also revealed 
many important information about sea turtles in our country. Sea turtle injuries and cases of stranding (Kaska 
et al. 2011), problems observed on nesting beaches and threats faced by sea turtles (Başkale et al. 2018). The 
methodology of such works was given in details in these publications.

RESULTS and DISCUSSION

Estimating sex ratios by recording nest temperature on the beach 
 Temperature data are obtained every hour or at a specified frequency by leaving electronic tempera-
ture recorders inside the nest during ovulation or transportation. This temperature can be estimated by ana-
lyzing the middle 1/3 of the incubator. A formula was developed with the data obtained by looking at both 
nest temperatures and the gonads of the offspring sampled from the nests . Thanks to this and similar studies; 
Gender ratios were estimated and published in Dalyan, Dalaman, Fethiye, Patara, Çıralı, Kızılot, Anamur, 
Göksu, Kazanlı, Yumurtalık and Samandağ beaches. In general, there is a female population (Kaska et al. 
1998, 2006, Uçar et al. 2012, Öz et al. 2004, Yalçın-Özdilek et al.2016). 
 In general, while more males or offspring hatch in a balanced ratio from the nests made at the begin-
ning of the season (May), as the season progresses, a female-dominated ratio emerges as the temperature of 
the nest increases, and even female individuals emerge from all the nests (Sarı and Kaska 2015). In this way, 
the predictions for a season differ between years and between beaches. These differences may vary with the 
number of samples, and it is clearly seen that there are gender ratio differences between recent years. For this 
reason, both the ratio of juvenile sex from the beaches, the number of unfertilized eggs, and male and multiple 
paternity studies in the sea should be done. As a matter of fact, in a multi-paternity study conducted on the 
beach of Dalyan, it was found that there were sperm belonging to 4 fathers in a nest belonging to a mother 
(Sarı et al.2017). Since the temperatures of the nests built at the beginning of the season are lower, embry-
onic development is slow and therefore the incubation period is also longer. In this way, for example, while 
the incubation period was 72 days due to low temperatures at the beginning of the season in 2014 nests, this 
period shortened to 44 days as the season progressed. Generally, 1 oC change manifests itself with 4 days of 
incubation. The temperature of the nests, which have an incubation period of 44-45 days, is around 32 oC and 
almost all of the female juveniles come out of the nests. The temperature of the nest, which has an incubation 
period of 70 days, is around 27 oC, and it is estimated that 30% of female hatchlings hatch while 70% of male 
offspring hatch. The high temperature during the incubation period accelerates the embryonic development, 
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so the high temperature of the nest causes the incubation period to be shortened and the offspring coming out 
of that nest to be predominantly female.

Relocation of the nests close to the sea to safer inland areas 
 Embryonic development in eggs progressed and it was observed at the end of 24 hours that the am-
niotic sac attached to the eggshell (Kaska and Downie 1999). Therefore, if the eggs are at risk of being sub-
merged by the mother turtle during this period, they can be transported to more suitable places or collectively 
to hatcheries (Başkale and Kaska 2005, Sarı and Kaska 2017). Care should be taken that the selected area is 
in an area that will not be exposed to any flood in terms of slope and distance to the sea, will give the natural 
sex ratio and will not produce single sex offspring (Başkale and Kaska 2005). Sea water temperatures have 
also been shown to influence nesting behavior, nest temperatures and embryonic development (Girondot and 
Kaska 2015). In this context, the fact that the sea water is slightly cooler than the eastern part of the Mediterra-
nean region will lead to differences in the incubation period of the nests, changes in sex ratios and differences 
in their distribution within the sea. Sea water temperatures in the Mediterranean generally increase and it is 
expected that this increase will be between 1.8 ° C and 3.5 ° C by 2100 (Adloff et al. 2015). In which regions 
these seawater temperature increases will be the least and the highest is given in Figure 5. The distribution of 
sea turtles in the sea, migration routes and other information were compiled (Casale et al. 2018), distribution 
maps (Figure 6) to shed light on conservation studies and summary information about their nesting numbers 
(Caminas et al.2020). Considering these distributions and sea water temperatures, for the Caretta caretta spe-
cies, where 4% of the world population is in the Mediterranean (Casale 2015), and for Chelonia mydas, which 
is much less in the Mediterranean, the Mediterranean is a diverse sea. It contains the temperature. However, 
according to these changes, it is possible that there will be changes in the nesting, feeding and migration areas 
of sea turtles in the Mediterranean.
Although the changes in nesting areas may take much longer, especially depending on the abundance of food, 
it is expected that the determination studies of “Important Marine Turtle Areas” will be carried out both for the 
Mediterranean and other populations as a result of changes in feeding and related migration routes.

Prediction of offspring sex ratio by histological examination of gonads 
 Determination of sex ratio by histological examination of gonads and staining with H&E (Hematoxy-
lin-Eosin) and PAS (Periodic Acid-Shift) to examine similarities and differences (Sarı and Kaska 2016). The 
margin of error in determining the gender by examining the gonads with a microscope is almost nonexistent. 
In the images obtained with this examination, the testicles are thinner and smaller than the ovary. There are 
cavities with lateral extension on the ovary. The distinct difference seen in cross sections taken from the go-
nads allows more precise sex determination. In the female gonad cross section, the structure with side inden-
tations and germinal epithelium are on the outer surface of the ovary, and the medulla is inside. There is the 
tunica albuginea that distinguishes them from each other. In the male gonad cross-section, the side edges are 
less indented. Seminiferous tubules are embedded in the dark stroma in PAS staining. The female’s oviduct 
is more elliptical and oval, while the male’s oviduct is round. Recently, gender prediction studies can be per-
formed as a result of laparoscopic thinning or examining hormones such as Anti-Mullerian hormone in the 
blood, as well as both temperature, incubation time and histological examinations.

CONCLUSION
 The extinction of the sea turtles, which have managed to survive more than a hundred million years, 
has now faced the danger of extinction as a result of various human activities such as the destruction of nest-
ing beaches, unconscious fishing activities and hunting. Studies on sea turtles have been carried out in our 
country for 40 years, but the first of these studies are generally population monitoring and protection studies. 
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Global warming, which is the most important environmental threat of our age, affects the whole world. It 
is an inevitable fact that the increase in air temperature caused by global warming will also affect sand and 
nest temperatures. In this context, it is an important issue to determine the species whose sex is determined 
by temperature and of course how sea turtles will be affected by this situation. Because gender ratio studies, 
which add a different dimension and depth to conservation and monitoring studies, are a field of study whose 
importance in our country has been understood late and has been started recently. The ability of sea turtles to 
continue their generation does not depend on the production of a large number of offspring, but on the pro-
duction of sufficient number of offspring of both sexes (Kaska et al. 1998). Although there are many studies 
that give gender ratios abroad, they are given as seasonal studies on some beaches in our country. Although a 
female predominant ratio is reported on most beaches, the most balanced sex ratio or the beach that produces 
the most male is Fethiye Beach (Kaska et al. 2006). Kaska et al. (1998) reported that nest temperatures ranged 
from 24 oC to 35 oC and that the increase during the incubation period was 9.6 oC. On the other hand, Sarı and 
Kaska (2017) concluded that the loggerhead sea turtle nest temperatures varied between 22.7oC and 34.2oC 
and that the increase was maximum 10oC during the incubation period. Even more of this increase as a result 
of the effect of global warming may lead to embryonic deaths. Öz et al. (2004) stated that nests near the sea or 
river (possibly due to high humidity) are cooler than nests towards the land. Kaska et al. (2006), on the other 
hand, examined the temperature of two nests with the same dates but different distances from the sea (8 m and 
15 m) during the incubation period. has revealed that it provides more (Sarı and Kaska 2017). The average 
daily temperature of the loggerhead sea turtle nest in the same period is 1.1-1.9 oC, 0.4-1.0 oC than that of the 
green sea turtle nest (Kaska et al.1998), and 0.9-1.6 oC more than the same period nest on Patara beach. It has 
been reported to be low (Öz et al. 2004). It was found that the sand temperature is 1.1-1.6 oC lower than the 
nest temperatures at the same depth and distance from the sea, and the difference between the sand and the nest 
temperature is 1.3-2 oC (Sarı and Kaska 2017). Kaska et al. (1998) reported that the distance from the sea is 
different but the depth is closer to the sea than the same two points, and the other one is warmer. Kaska et al. 
(2006) reported that of the two nests built on the same date, the one closer to the sea was incubated in cooler 
conditions than the farther one. In some studies, conducted with loggerhead sea turtles in Turkey, it was con-
cluded that there was a negative relationship between the temperature of the nest during the incubation period 
and the incubation period (Kaska et al. 1998, Öz et al. 2004, Kaska et al. 2006). Sand temperature generally 
increased as the distance from the sea increased without changing the depth (Kaska et al. 1998, Öz et al. 2004, 
Sarı and Kaska 2017). All these situations related to temperature profiles should be taken into consideration in 
nest relocation. The change of the nest location (relocation) is one of the important conservation techniques to 
protect the nests under the risk of flooding, sand erosion and predation (such as Başkale and Kaska 2005). As 
it is known, one of the most important natural events of our age is global warming. Although our age has been 
subjected to several global warming until today, it has not been affected by any of them as much as it is today, 
because the human influence has not been as intense as it is today. Global warming has serious effects on sea 
turtles as well as on every living thing in the world. Discussion of the effects of global warming on sea turtle 
populations has focused on the loss of nesting beaches and changes in sex ratios because of sea level rise (Öz 
et al.2004, Monsinjon et al. 2017, 2019). Therefore, sea turtle populations in the Mediterranean will probably 
be the first to be affected by climatic changes when compared to other populations in the world. Therefore, the 
survival of this species in the Mediterranean depends on the protection of nesting beaches that produce almost 
equal numbers of male and female sea turtles. For this reason, the importance of nesting beaches should not 
be determined only by the number of nests and length of the beach per year.
 At the same time, the sex ratio of offspring produced on a beach, more precisely the ratio of male off-
spring, should be determined. However, in determining the importance in terms of sex ratio, the sex ratio of 
the offspring produced on the beach should be determined consecutively per annum. Because it is possible that 
there will be differences in temperature and hence gender ratio between seasons as well as within the season. 
As a result, when future temperature increases and nearly all or all the eggs in sea turtle nests die due to the 
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lethal effect of the temperature (> 35 oC), naturally when male offspring production hardly occurs, instead of 
seeking to produce male offspring to maintain the population, there will already be enough male offspring. It 
is possible to contribute to the continuation of the sea turtle generation by protecting the beaches that produce 
it (Casale et al.2018). In addition to global warming, issues such as plastic pollution and their distribution 
and whether there is a good environmental status for sea turtles are among the topics that have been recently 
investigated besides global warming.
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Abstract: Kazakhstan is ninth largest country in the World and has a unique flora consisting over 6000 
species in 29 designated floristic zones. Over 10% of the flora is endemic and 387 species listed in Red 
Book of flora in Kazakhstan (2014). However, very little research studies were conducted to assess genetic 
diversity and molecular phylogeny of local endemic and rare plant species. To organize research studies 
in this direction a Research Program 237/PTF “The study of genetic diversity and preservation of genetic 
resources of endemic, rare and industrially important plant species in the Republic of Kazakhstan” (2015-
2017) was initiated in 2015. The program combined research organizations of Governmental institutes, 
Botanical Gardens, National Universities, National Nature Parks and Reserves across the country. As a 
result, over 700 populations of 500 species of endemic and rare species were collected, and the collected 
material was described separately for following regions of the country: Eastern, South-eastern, Southern, 
Central, and Western parts of the country. Within this Program, the specimens of over 150 collected species 
were genotyped using DNA barcoding approach. The sequences of ITS (nuclear genome) and matK (chlo-
roplast genome) for studied species were deposited to NCBI database. The genetic structure of collected 
populations was studied using DNA microsatellite markers. In addition, the collection of leaf samples, 
herbarium specimens, and DNA samples were developed and properly documented. The information was 
properly described using a database “Biodiversity of flora in Kazakhstan” (kazflora.kz). The database was 
activated in 2020 and has botany and genetics modules. Based on the obtained results practical recom-
mendations for the rational conservation of endemic, rare, and endangered plant species were proposed.            

Keywords: Genetic diversity, wild flora, molecular taxonomy, DNA markers, conservation of flora
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Abstract: Expansion of alien and invasive organisms it is a growing phenomenon causing increasing concern 
and attention. The decline in biodiversity, disturbances in the functioning of ecosystems, changes in the physio 
chemistry of habitats and even threats to the health and life of humans are among the most important effects of 
the expansion of alien species. Therefore, in many countries millions of dollars are spent to prevent or mitigate 
the effects of their spreading. Cyanobacteria are among of the most known organisms invading lakes and water 
reservoirs across Europe, North and South America, Asia and Middle East. Within that group Raphidiopsis raci-
borskii, Raphidiopsis meditteranea, Sphaerospermopsis aphanizomenoides and Chrysosporum bergii are the 
most important and well recognized freshwater invasive species. These cyanobacteria originate from warmer 
climates - tropical and subtropical or Mediterranean regions, where they can cause the blooms. Fast expansion 
of R. raciborskii toward temperate zone during last decades has been documented by many reports. Climate 
changes, phenotypic plasticity, occurrence of ecotypes with different adaptations capacity are the most frequent-
ly considered factors explaining its biogeographical success. Also eutrophication associated with increasing 
phosphorus concentration and turbidity seems to support expansion of the above alien cyanobacteria, frequently 
co-occurring in the invaded ecosystems. Among consequences of their spreading are changes in phytoplankton 
community structure, displacement of native species, bloom formation or even changes in trophic level. The 
serious threat associated with expansion of alien cyanobacteria is also their capability to produce cyanotoxins 
and other bioactive secondary metabolites that indirectly may lead to food chain structure in aquatic ecosystem. 

Keywords: cyanotoxins, invasive cyanobacteria, ecosystem functioning, freshwaters, Raphidiopsis racibor-
skii, Sphaerospermopsis aphanizomenoides
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Abstract:
 COVID-19 has spread rapidly and globally at a never recorded before temporal and spatial extension. 
The measures intended to limit or slow COVID-19 propagation, have variously and widely affected diverse 
sectors of society. Additionally, especially at local scale, these impacts are occurring in the context of other an-
thropogenic-driven threats including global climate change. As for example, both anthropogenic stressors and 
the COVID-19 pandemic have represented significant economic challenges to aquaculture systems across the 
globe. Both have threatened the supply chain of the sector recognised as one of the most important sources of 
animal protein, with potential disproportionate impacts on vulnerable communities. A web survey performed 
across 47 countries during the COVID-19 pandemic allowed to assess how aquaculture activities have been 
affected by the pandemic. These impacts have been compared to those from climate change. A positive cor-
relation between the effects of anthropogenic-driven threats (including global climate change) and COVID-19 
was detected. The outcomes of the rapid assessment survey suggested that the pandemic and the anthropogen-
ic stressors affect different steps of the supply chain. The immediate, measurable reported losses varied with 
aquaculture typology (land vs. marine, and intensive vs. extensive). Farmers using Integrated Multi-Trophic 
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Aquaculture (IMTA) methods reported comparably lower impacts, suggesting that IMTA might enhance re-
silience to multiple stressors by also providing different market options under the COVID-19 pandemic. The 
study emphasizes the importance of assessing detrimental effects of COVID-19 under a multiple stressor lens, 
prioritising areas that have already locally experienced economic loss due to anthropogenic stressors in the 
last decade. The study underlines the importance to design more holistic policies, that simultaneously address 
other ongoing anthropogenic stressors, rather than focusing solely on the acute impacts of COVID-19. Core 
policies needed during the recovery phase, to maximize the long-term resilience of the aquaculture sector.
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DEAR  Colleagues 
We invite you to take part in the International scientific and practical conference «The 5th 
Symposium on EuroAsian Biodiversity (SEAB-2021)», which takes place on 1-3 July 2021 at 12 
AM (by Almaty time), «Al-Farabi Library» of KazNU,  4th floor, No. 3 conference hall and online 
(Zoom) 
  
Organizers: 

• Al-Farabi Kazakh National university 
• Muğla Sıtkı Koçman University  

 
Opening Remarks, Plenary reports and Hall A. 1-2 July 2021. 
https://us02web.zoom.us/j/88530986101?pwd=YmhzU1J3bGIvMnc0SHkxVXJKUUVMUT09  
Conference ID: 885 3098 6101 
Access code: 206558 
Will be organized by KazNU side.  
 
Hall B. 1-2 July 2021. 
https://us02web.zoom.us/j/85401178233?pwd=TjVER3JLaWRSMlZoL2JEY3VySTNFUT09  
Conference ID: 854 0117 8233 
Access code: 279961 
Will be organized by KazNU side.  
 

Hall C. 
https://zoom.us/j/8076698176?pwd=MXFhNUdlV2FNeXp6UHE3clljeW9EZz09 
Conference ID: 807 669 8176 
Access code: SNDAP2 
Will be organized by Mugla Universty side. 
 
Hall D. 
https://zoom.us/j/2820125369?pwd=cGxxN1J6VVUvelJLSXNBK0Yvc1Jpdz09 
Conference ID: 282 012 5369 
Access code: Zg0HcP 
Will be organized by Mugla Universty side 
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01.07.2021 Al-Farabi Kazakh National University , Almaty (Kazakhstan) – Muğla Sıtkı 
Koçman University (Turkey). The program was made in Kazakhstan time 1200

1200 -1205

1205-1220

1220-1230

1230-1240

The presenter will say the first word.

The State Anthems of Turkey and Kazakhstan Will Be Voiced

Opening Speech of the Rector of Muğla University – Prof. Dr. Hüseyin Çiçek

Opening Speech of the Host Al-Farabi University Rector - Doctor of Philology, 
Professor Zhanseit Kanseituly TUYMEBAYEV

Speeches of the invited speakers (Al-Farabi University)

Chairs: Prof., Dr. Bio. Sc. Academician ZAYADAN Bolatkhan, 
PhD.  Doctoral Student KAKIMOVA Ardak

1240-1310

1310-1340

1340-1410

1410-1440

1440-1510

1. Prof. Dr. Yusuf BARAN
Rector of Izmir Institute of Technology, Turkey
Title: "Drug Resistance in Cancer".

2. Prof. Dr. Owen T NEVIN
Chief Executive Officer, Western Australian Biodiversity Institute Adjunct
Professor of Conservation Biology, CQUniversity Australia
Title: “Research Collaborations in the Almaty State Nature Reserve Snow
leopards in a changing climate.”

3. Prof. Dr. Yerlan TURUSPEKOV
Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan
Title: "Genetic diversity of wild plants species in Kazakhstan".

4. Prof. Dr. Yakup KASKA
Board Chairman of DEKAMER, Department of Biology,
Pamukkale University, Turkey.
Title: “Sea Turtles and Global Climate Change”

5. Аssoc. Prof. Dr. Mikołaj KOKOCIŃSKI
Department of Hydrobiology, Faculty of Biology, Adam Mickiewicz
University, Poznan, Poland. Title: "The expansion of alien and invasive
cyanobacteria and its consequences for the functioning of aquatic
ecosystems"

1510-1600 Launch. Tea and coffee break
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Hall A
Al-Farabi U.

Chairs: Prof., Dr. Bio. Sc. Academician BISENBAEV Amangeldy,
PhD. Dr. KOSALBAEV Bekzhan

1600-1615 Bakyt KALDYBAEV: Gene pool of mammals of the state nature reserve Karatal-
Japyryk (Kyrgyzstan). kaldybaev.b@iksu.kg

1615-1630 Denizhan KILINÇ: Effect of Tribulus terrestris L. on growth parameters of male 
rainbow trout (Oncorhynchus mykıss). denizhankilinc@gmail.com

1630-1645 Nadir MAMILOV: IUCN Red List assessments of fishes endemic to Central Asia 
and adjacent regions. mamilov@gmail.com

1645-1700 Şamil SEFERGİL: Anatomy education with clay modeling in the distance 
education process: students' opinions. samilsefergil@mu.edu.tr

1700-1715 Karolina GRABOWSKA: Impact of increasing temperature on the taxonomic and 
metabolic diversity of bacterial communities in lake water.
k.grabowska7@uw.edu.pl

Hall B
Al-Farabi U.

Chairs: Assoc. Dr. YERNAZAROVA Aliya,
PhD. Dr., BOLATKHAN Kenzhegul

1600-1615 Beria ÖZÇAKIR: The Ethnomedical Uses and Biological Activities of Origanum 
majorana L. (Lamiaceae). 

1615-1630 M. Zeki KARİPÇİN: The Effect of Bacteria Applications Showing ACCD Activity 
on the Seedling of Cucumis melo var. Agrestis Seeds Under Nickel Contaminated 
Media. zkaripcin@siirt.edu.tr

1630-1645 Çağrı ÇOBAN: Effects of industrial livestock on global climate change.
cagricoban@yandex.com

1645-1700 H. BALOUCH: Prospecting the Biofuel and Antibacterial Potential of New 
Microalgae Isolates from Kazakhstan.  huma@comsats.org

1700-1715 Gözde Büşra EROĞLU: Investigation of Baculovirus Pathogens of Cotton 
Bollworm (Helicoverpa/Heliothis sp., Lepidoptera: Noctuidae) in Turkey.  
gozdebusra.eroglu@erzurum.edu.tr
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gozdebusra.eroglu@erzurum.edu.tr

Hall C
Muğla U.

Chairs: Prof. Dr. Yakup KASKA
Asst. Prof. Dr. Mehlika ALPER

1600-1615 Leu ZAVODNİK: A variety of environmental factors that contribute to the 
development of allergies in children. leuzavodnik@yandex.ru

1615-1630 Arzu KASKA: The Mixed-Stock Analysis Proved Diverse Genetic Composition of 
Stranded Loggerhead Turtles (Caretta caretta) Along the Turkish Coast.  
arzukaska@gmail.com

1630-1645 Gizem KOÇ: How we understand genetic diversity of sea turtles by using mtDNA. 
arzukaska@gmail.com

1645-1700 Murat TURAN: Potential in-vitro Biological Activities (FRAP, CUPRAC, β-
Carotene-Linoleic Acid, Phosphomolybdenum Assays) of Cyclamen cilicium.
muratturan077@gmail.com

1700-1715 Mehlika ALPER: Antimicrobial Potential of Four Plant Species from Turkey.
mehlikaalper@mu.edu.tr

Hall D
Muğla U.

Chairs: Assoc. Prof. Dr. Bekir ÇÖL,
Assoc. Prof. Dr. Ersin DOĞAÇ

1600-1615 Karina MAKHMUDOVA: Prospects and necessity for creation of collection of 
wild relatives of fat-oil crops of Kazakhstan. carinamakhmudova2015@gmail.com

1615-1630 Namik MİRBABAYEV: Diversity of medicinal plants growing in the area of South 
Caucasus Pipeline Expansion (SCPX) of Azerbaijan Republic.
namikmirbabayev@gmail.com

1630-1645 Ayşe EVEREST: Investigation of some endemic plants of Mersin and their cultural 
opportunities II. eliferdogan81@gmail.com

1645-1700 Nazire MIKAIL: Regression Tree Analysis of Factors Affecting First Flowering 
Time of Tulipa gesneriana L., naziremikail@gmail.com

1700-1715 ZAYTSEVA S.M : Localization in epithelial tissues polyphenols on the Canadian 
yew (Taxus canadensis Marsh.), ginkgo biloba (Ginkgo biloba L.) and nipponskoy 
yam (Dioscorea nipponica Makino). smzaytseva@yandex.ru
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02.07.2021 Al-Farabi Kazakh National University , Almaty (Kazakhstan) – Muğla Sıtkı 
Koçman University (Turkey)

The program was made in Kazakhstan time at 12-00

Speeches of the invited speakers (Muğla Sıtkı Koçman University)

Chairs: Prof. Dr. Ramazan MAMMADOV
Asst. Prof. Dr. Tuncer Okan GENÇ

1200-1230 Assoc Prof. Dr. Maria Cristina MANGANO Lecturer of Management of 
Aquatic Resources: Marine Sciences, University of Milano-Bicocca, Italy.
Title: "COVID-19 and anthropogenic stressors on Aquaculture: A Current 
Global Perspective"

Hall A
Al-Farabi U.

Chairs: Prof., Dr. Bio. Sc. NURTAZİN Sabyr,
PhD. Dr. KOSALBAEV Bekzhan

1300-1315 Temel GÖKTÜRK: Orthoptera Fauna of Artvin.  temel.gokturk@gmail.com

1315-1330 Sena HACIOĞLU: The effects of KCl and CaSO4 on the Egg Production and 
Heart Rate of Daphnia magna.  sena.hacioglu@outlook.com

1330-1345 KOSALBAEV  Bekzhan : Effect of different concentrations of Mo, V and Fe on 
the nitrogenase activity of cyanobacteria. nuralibekovs@mail.ru

1345-1400 MİRJALALLİ I.B.: Bio indication characteristics of some plant species on saline 
soils of the Absheron Peninsula.  mirjalalli@mail.ru

1400-1415 Dina SHOKATAYEVA: Isolation and identification of a new bacterial cellulose 
producing strain. dina_ibraeva_91@mail.ru

Hall B
Al-Farabi U.

Chairs: Prof. Dr. Bio. Sc. BIGALIEV Aytkhozha,
PhD. Dr. BAUENOVA Meruert

1300-1315 Pınar YILDIRIM: The Effects Of Climate Change On Aquaculture In Turkey: A 
Brief Review. pinaryildirim@comu.edu.tr

1315-1330 Ömer YÜZER: Analysis of genetic structure based on the non-coding psaAycf3 
intergenic region in Liquidambar orientalis Mill populations in Turkey. 
omeryuzer@posta.mu.edu.tr

1330-1345 Nickolay MARKOV: Phylogeny of wild boar in Central Asia and Caucasus: many 
questions and few answers. nimarkov@mail.ru

1345-1400 Jingjing WANG: Bacillus amyloliquefaciens FH-1 significantly affects cucumber 
seedlings and the rhizosphere bacterial community but not soil. wang_jj@tib.cas.cn

1400-1415 Aizhan ZHUSİPOVA: Successes of Brachypodium distachyon L. studies in 
Kazakhstan. nargul.tata@gmail.com
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1400-1415 Aizhan ZHUSİPOVA: Successes of Brachypodium distachyon L. studies in 
Kazakhstan. nargul.tata@gmail.com

Hall C
Muğla U.

Chairs: Prof. Dr. M. Emin DURU,
Assoc. Prof. Dr. Gülsen Tel ÇAYAN

1300-1315 Tolgahan ÖZER: Genotoxic Effects of Fe2O3 Nanoparticles Used in Various 
Fields and Environment. tolgahanozr@gmail.com

1315-1330 Darina SOKOLOVA: Connection between epigenetic polymorphism and 
resistance of cultural cereals to biotic and abiotic stresses. 
dasokolova88@gmail.com

1330-1345 Doğan SÖZBİLEN: Gaining insights into the reproductive behaviour of Caretta 
caretta.  arzukaska@gmail.com

1345-1400 Moldir YERMAGAMBETOVA: Genetic structure analysis of Juniperus 
seravshanica Kom. using polymorphic microsatellite markers. 
ermaganbetova.moldir@bk.ru

1400-1415 Ersin DOĞAÇ: Determination of Seasonal Changes of Insecticide Resistance 
Alleles in Anopheles sacharovi Populations in Turkey. ersindogac@mu.edu.tr

Hall D
Muğla U.

Chairs: Prof. Dr. Ömür BAYSAL,
Assoc. Prof. Dr.  Daniela GIANNETTO

1300-1315 Sevan AĞDAMAR: Invasion alert: Range extension of the eastern mosquitofish 
(Gambusia holbrooki Girard, 1859) in Karaburun Peninsula (İzmir, Turkey). 
sevanagdamar@comu.edu.tr

1315-1330 Ineta SALMANE: Soil mesofauna in the city habitats, with special reference to 
Mesostigmata mites. chuskauss@yahoo.com

1330-1345 Tubukhanim GASİMZADE: Value of winter pasturesof the Shırvan regions of 
Azerbaijan. nushana_kasimova@yahoo.com

1345-1400 Mustafa CERİTOĞLU: Role of Microbial Diversity and Priming Time on 
Effectiveness of Bio Priming in Lentil. ceritoglu@siirt.edu.tr

1400-1415 Tofik MAMMADOV: Analysis of Absheron Flora. aliyaribragimov@mail.ru
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Hall A
Al-Farabi U.

Chairs: Prof., Dr. Bio. Sc. Academician  ZHAMBAKİN Kabyl,
PhD. Doctoral Student MUSTAPAYEVA Zhuldyz

1415-1430 Yasin İLEMIN: Mortality Records of Bats in a Wind Farm in Turkey.
yasinilemin@mu.edu.tr

1430-1445 Nazerke BİZHANOVA: A study of present status of the Turkestan lynx population 
in the Southeast of Kazakhstan using a camera trapping approach.
nazerke.bizhanova@gmail.com

1445-1500 Cansu METİN: A Study on Determining Fish Consumption Behaviors of High 
School Students Studying in Muğla Province (Turkey). cansumetin@mu.edu.tr

1500-1515 Joerg FREYHOF: IUCN Red List assessments of fishes endemic to Central Asia 
and adjacent regions. joerg.freyhof@mfn.berlin

1515-1530 MUSTAPAYEVA Zh.O.: Evaluation of the potential of the microalgae 
Parachlorella kessleri Bh-2 in the accumulation of cadmium and chromium ions. 
zhuldyzmustapayeva@gmail.com

Hall B
Al-Farabi U.

Chairs: Assoc. Prof. Dr. INELOVA Zarina,
PhD. Dr. SARSEKEEVA Fariza

1415-1430 Melodi Yenmiş: Phenotypic Plasticity in Anatolian Hardun: A Preliminary Study.
melodi.yenmis@ege.edu.tr

1430-1445 KONYSBAYEV Talgarbay: Ecological and biyological characteristics of the 
Bream (Abramis brama) ın the Kapchagay reservoir. konysbaev.t1@gmail.com 

1445-1500 Benal GÜL: Istanbul Artificial Reef Project. benalgul@istanbul.edu.tr

1500-1515 E.A. KALASHNİKOVA: Taxonomic revision of the genus Gentiana L. 
(Gentianaceae Juss.) of Vietnam. kalash0407@mail.ru

1515-1530 Azada ZAMANOVA: Remediation of Soil from Heavy Metals with the 
Carpobrotus Plant. zamanovaazada@mail.ru

Hall C
Muğla U.

Chairs: Assoc. Prof. Dr. Reşat ÜNAL,
Assoc. Prof. Hakan ALLI,

1415-1430 Emel Yılmaz GÖKDOĞAN: The Seed Germination and In vitro Culture Studies 
on Salvia Species in Flora of Turkey. emelyilmazgokdogan@gmail.com

1430-1445 Yakup KASKA: Genetic Structure of Sporadic Nesting Loggerhead Sea Turtle 
(Caretta caretta) in Aegean Coast of Turkey.  caretta@pau.edu.tr

1445-1500 Nataliia KHOMUTOVSKA: Genetic and morphological diversity of the rocks 
colonizing cyanobacteria in Eastern Pamir (Tajikistan). n.khomutovska@uw.edu.pl

1500-1515 TARAS Halych: Connection between genetic polymorphism of Matricaria 
chamomilla and sensitivity to various stressors. sdgfbd@gmail.com

1515-1530 DOKTYRBAY Gulina: Impact of phytic acid on the Quality of wheat grains. 
gulina_kaznu@mail.ru
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1500-1515 TARAS Halych: Connection between genetic polymorphism of Matricaria 
chamomilla and sensitivity to various stressors. sdgfbd@gmail.com

1515-1530 DOKTYRBAY Gulina: Impact of phytic acid on the Quality of wheat grains. 
gulina_kaznu@mail.ru

Hall D
Muğla U.

Chairs: Assoc. Prof. Dr. Alper TONGUÇ,
Asst. Prof. Dr. Mehmet VAROL

1415-1430 Meltem AYAZ: The Effect of Salinity on Morphological Characteristics in Young 
Olive Saplings. meltem.ayaz@tarimorman.gov.tr

1430-1445 Damla Ekin ÖZKAYA: Evaluation of the salt stress effects at the molecular level 
in citrus. damlaekinozkaya@posta.mu.edu.tr

1445-1500 Yiğit KÜRÜM: Endless Earth, Microbial Biodiversity. yigitkurum@hotmail.com

1500-1515 Tatyana TUGAY: Microbial contamination of the air in the premises of the 
educational university. tatyanatugay2@gmail.com

1515-1530 Onur CELİK: Molecular Responses to Cold Stress in Plants.
onurcelikk@outlook.com

1530-1600 Launch.  Tea and coffee break

Hall A
Al-Farabi U.

Chairs: Assoc. Prof. Dr. SADVAKASOVA Asem,
PhD. Doctoral Student SANDYBAEVA Sandugash

1600-1615 Esin BABA: A Survey on Antimicrobials and Other Compounds in Earth Pond 
Farms, Muğla-Milas/Turkey. eozdemir@mu.edu.tr

1615-1630 Aigul AMİROVA: Induction of calli from different explants of Jerusalem artichoke 
(Helianthus tuberosus L.) in vitro. aigul_amir@mail.ru

1630-1645 Semih BEKİL: Variations of Atmospheric Fagales Pollen; According to the 
Different Phytogeographical Regions of Turkey. bekilsemih@gmail.com

1645-1700 NURALİBEKOV S. Sh: Study of the influence of the biomass of cyanobacteria 
isolated from rice fields in Kazakhstan on the growth of rice culture. 
nuralibekovs@mail.ru

1700-1715 Tuncer Okan GENÇ: An update on freshwater fish fauna occurring in Muğla 
inland waters (Southwestern Turkey). tuncerokangenc@gmail.com

Hall B
Al-Farabi U.

Chairs: Assoc. Prof. Dr. KISTAUBAEVA Aida,
PhD. Doctoral Student Aziza TOKEN
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FT-001 (Biological Control) 

Comparison of Genome Organizations of Lymantria dispar 
Nucleopolyhedroviruses (LdNPV) from Turkey 

Dönüş GENÇER1, Zeynep BAYRAMOĞLU2, Cihan İNAN3, İsmail DEMİR4 

1Department of Property Protection and Security, Salpazarı Vocational School, Trabzon University, Trabzon, Turkey 
2Department of Plant and Animal Production, Pazar Vocational School, Recep Tayyip Erdoğan University, Rize, Turkey 
3Department of Molecular Biology and Genetics, Faculty of Science, Karadeniz Technical University, Trabzon, Turkey  
4Department of Biology, Faculty of Science, Karadeniz Technical University, Trabzon, Turkey 

ABSTRACT 
The gypsy moth (Lymantria dispar L., Lepidoptera: Erebidae) is a worldwide pest of trees and forests. 

Lymantria dispar nucleopolyhedrovirus (LdMNPV) is amember of the Baculoviridae family and is an insect virus 
specific to gypsy moth larvae. Two LdMNPV variants (LdNPV-T1 and -T4) have been isolated from L. dispar, one 
of the important reservoirs of baculoviruses, from different geographic regions of our country. Data on the 
characterizations and insecticidal activities of these isolates have been published in various journals. Further studies 
are needed to determine the differences in the genome organization of these viral isolates. In this study we determined 
the complete genome sequences of nucleopolyhedrovirus strains (LdMNPV-T1 and -T4). The LdMNPV-T1, and -T4 
genomes are a circular double-stranded DNA molecule of 158495, and 162528 bp in size with a predicted to contain 
150, and 154 putative open reading frames (ORFs) ≥ 150 nucleotides, respectively. Comparison between the reference 
(LdMNPV-AF081810) and LdMNPV-T1, and -T4 genomes revealed some differences based on ORFs. ORF5, 6, 8, 
36, 126, and Conotoxin-like (ctl-2) are missing in -T1 genome; ORF5, 108, 134 and inhibitor of apoptosis 2 (iap-2) 
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dispar multiple nucleopolyhedrovirus (LdMNPV) is a highly pathogenic host specific Alphabaculovirus. (Podgwaite, 
1999; Elkinton, 2009). Four LdMNPV strains had been noticed in Turkey previously (Bayramoglu et al., 2018; Gencer 
et al., 2018).  Several LdMNPV strains have been recorded in Europe and the United States (Shapiro et al., 1984; 
Shapiro and Robertson, 1991; Vasiljevic and Injac, 1984; Harrison et al., 2104; Harrison and Rowley, 2015; Harrison 
et al., 2016; Wermelinger, 1995; Hérard, 1997). 

The genome sequence of Lymantria dispar multinucleocapsid nucleopolyhedrovirus (LdMNPV) was first 
sequenced in 1999, which act as a reference strain of LdMNPV (AF081810) in NCBI genome database. This strain 
contains 161,046 bases with 57.5% of G + C content and putative to encode 163 proteins (Kuzio et al., 1999).   

In this report, LdMNPVs genomes are fully sequenced and annotated, and compared with those of the other 
representative baculoviruses by various phylogenetic tools.  

MATERIALS and METHODS 

Genomic analysis was conducted on two LdMNPV geographic isolates. LdMNPV-T1, and -T4 isolated from 
Trabzon and Bingöl in Turkey, respectively. 

Collection of Larvae  

L. dispar larvae were obtained from oak trees in Trabzon and Bingöl cities in Turkey in 2020. The larvae 
were brought to the laboratory under suitable conditions. 

Virus Propagation and Purification 

Third instar L. dispar healthy larvae were selected to production of virus strains Virus homogenate was 
prepared by grinding a single larval cadaver in distilled water and was filtered through four layers of cheese cloth to 
remove larval debris. To amplify the virus, these OBs were used orally to inoculate field collected healthy third instar 
larvae. The larvae were placed in infection dishes, fed with 107 PIB/ml applied on the leaf surface. Insect larvae were 
supplied with fresh leaves after consumption of the inoculated leaves (approximately 24 h later) and continued 
incubating at 25 ± 1 °C till death. The OBs were purified from larvae by homogenization and further density gradient 
centrifugation was implemented as designated by Ishii et al. (2003).  

Viral DNA Extraction 

In the first stage of viral DNA isolation, dissolution buffer (0.1 M Na2CO3) was added to solve the polyhedral 
structure and incubated at 37 °C for 30 minutes. The viral DNA was isolated according to Reed et al. (2003), with the 
modified dialysis step. The DNA was dialysed by changing with 0.1X TE buffer (1 mM Tris-HCl, 0.1 mM EDTA, 
pH 8.0) 3 times (Jakubowska, et al., 2005). The quantity and quality of the extracted DNA were recorded by a 
NanoDrop™ 2000 spectrophotometer (Thermo Scientific, Wilmington, DE).  

Genome Sequencing and Assembly 

DNA sequencing was realized using a HiSeq 2500 System V and HCS v2.2 (HiSeq Control Software v2.2) 
sequencing control software. TruSeq DNA PCR-Free kit (Illumina) was used for genomic library preparation. Base 
calling was performed via integrated primary analysis software called RTA (Real Time Analysis. V1.18). The BCL 
(base calls) binary was converted into FASTQ using illumina package bcl2fastq (v1.8.4). The total number of bases, 
reads, Q20 (%) Q30 (%) and GC (%) were calculated for LdNPV-T1 and -T4 samples. 

Genome Annotation and Phylogeny 
Firstly, the LdMNPV-T1 and T4 isolates whole nucleotide sequence was constructed, then open reading 

frames (ORFs) and repeated sequences were determined. Predicted ORFs of genomes were determined using 
FGENESV0 (Solovyev and Salamov, 1999) (http://linux1.softbrry.com/berry.phtml) and NCBI ORF finder 
(http://www.ncbi.nlm.nih.gov/gORF/gORF.html), adopting the criteria of protein length > 50 aa and a minimum 
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overlap. The predicted ORFs were annotated by homology using NCBI BLAST.  In addition, each region determined 
was created and controlled with the help of GENEIOUS software (https://www.geneious.com/geneious/). The 
homologous repeated sequences (hrs) were identified by the Tandem Repeats Finder (Benson, 1999) 
(http://tandem.bu.edu/trf/trf.html) and the NCBI BLAST server (http://blast.ncbi.nlm.nih.gov/Blast.cgi). BioEdit 
7.1.3.0 programme was used for concatenated 38 core gene amino acid sequence. A phylogenetic tree was drawn 
using the Maximum Likelihood method based on the Jones–Taylor–Thornton (JTT) model with 1000 bootstrap values 
for concatenated amino acid sequence utilizing MEGA-X software (Kumar et al., 2016). 
RESULTS and DISCUSSION 

These 2 newly sequenced LdMNPV isolates are quite like the reference isolate in genome size, putative ORFs 
and G + C content (Table 1). The first nucleotide of the whole genome sequence was initiated with adenine, the first 
nucleotide of the translation initiation codon of polh (polyhedrin), as in all genome sequences of baculovirus. (Vlak 
and Smith, 1982; Hayakawa et al., 1999; Ijkel et al., 1999). The LdMNPV-T1, and -T4 genomes are a circular double-
stranded DNA molecule of 158495, and 162528 bp in size with a predicted to contain 150, and 154 ORFs ≥ 50 
nucleotides, respectively. Defined ORFs were showed by arrows in the circular viral genome maps indicate in Figure 
1 and 2. 

Table 1. The genome sizes, ORFs and gene content of two LdMNPV isolates. 

Samples Total read base (bp)* Total number of 
readings ** % GC %AT % Q20 % Q30 

LdMNPV-T1 2,995,328,110 19,836,610 55.43 44.57 96.21 90.42 

LdMNPV-T4 2,957,936,886 19,588,986 53.97 46.03 95.85 89.72 

* Total read base: The total number of bases sequenced. 
** Total readings: The total number of readings. Illumina is the total number of bidirectional readings. 

Comparison between the reference (LdMNPV-AF081810), and LdMNPV-T1 and -T4 genomes revealed 
some differences based on ORFs. ORF5, 6, 8, 10, 31, 36, 126, 133 and ctl-2 are missing in -T1 genome; ORF5, 10, 
31, 108, 133, 134 and iap-2 are missing in -T4 genome. Additionally, Late expression factor (lef-8) protein gene 
(ORF46) is separated into two parts and designated as ORF46 and ORF47 in -T4 strain (Supplementary Material 1). 
LdORF66 recorded as ctl-2 (Kuzio et al., 1999) encodes a peptide with a sequence like snail conotoxins. (Becker and 
Terlau, 2008). While there are 2 ctl genes (ctl-1, ORF139 and ctl-2, ORF61) in the -T4 genome sequence, there is 
only one (ctl-2, ORF136) in the -T1 genome sequence. Apoptosis is a critical factor in the defense system (cellular 
suicide) and replication of the virus (O’Brien, 1998). The inhibitor of apoptosis (iap) genes is presumed to prohibit 
the activation of caspase (Seshagiri and Miller, 1997). The auxiliary gene inhibitor of apoptosis 2 (iap-2) was absent 
in the -T4 genome.  

The LdMNPV reference isolate has been placed in Alphabaculovirus group Ⅱ and appears to be most like 
the genome of LyxyNPV (Nai et al., 2010). A phylogenetic tree of concatenated core genes of 19 baculovirus complete 
sequence was created according to the amino acid sequences (Figure 3). For comparisons, we included two isolates 
of HearNPV (Alphabaculovirus group Ⅱ), LyxyNPV (Alphabaculovirus group Ⅱ), AcMNPV (Alphabaculovirus group 
Ⅰ), CpGV (Betabaculovirus), NeleNPV (Gammabaculovirus) and CuniNPV (Deltabaculovirus).  

Alignment of each hr from the two new isolates with those of the reference LdMNPV shows that every hr is 
composed of at least one conserved sequence. The data also show that the hr4, hr3a and hr3c are missing from -T1 
(Supplementary Material 1). hrs were initially implicated as possible origins of DNA replication but there is significant 
evidence for their role as enhancers of gene expression.  
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Baculovirus-repeated ORFs (bros) obtain in some baculoviruses and their expressed proteins may bind 
nucleic acids (Zemskov et al., 2000). Thirteen and seventeen bro genes were identified in -T1 and -T4 genome, 
respectively (Supplementary Material 1). 

 

Figure 1. LdMNPV-T1 whole genome map. Arrows showed that the ORFs gene name, position, size, and direction 
of transcription. 

 

Figure 2. LdMNPV-T4 whole genome map. Arrows showed that the ORFs gene name, position, size, and 
direction of transcription. 
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Figure 3. The phylogenetic tree. It built by the amino acid sequence of 38 core genes using clusterW and 
Neighbour-Joining method which tested by Bootstrap method with 1000 replications. Numbers 
in the nodes show percent bootstrap value. 

CONCLUSION 

Variants of baculoviruses allow viruses to survive in different geographic conditions. It determines the 
occurrence of virulence values in their hosts. It also contributes to the development of variants ability to infect different 
hosts. In addition to all these, knowing the molecular property and genome organization increases the biotechnological 
usability of variants. As a highly reliable, environmentally friendly, and usable agent, baculoviruses continue to exist 
as extremely important biological materials for the future. 
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SUPPLEMENTARY MATERIALS 

Supplementary Material 1. ORFs of LdMNPV-T1 and T4 genomes. ORF lengths are given in nucleotides (nt). ORF 
amino acid similarities of LdMNPV (AF081810) is given for each isolate. 

Name 
LdMNPV-T1 LdMNPV-T4 

Position Size 
(aa) 

LdMNPV- AF081810 
Position Size 

(aa) 
LdMNPV- AF081810 

Coverage Identity 
(No. ORF) Coverage Identity 

(No. ORF) 
Polyhedrin 1>738 246 100% 100% (1) 1>738 246 100% 100% (1) 

PP78/81 746<2428 561 100% 97.32% (2) 746<2179 478 83% 95.71% (2) 

PK-1 2430>3254 275 100% 99.64% (3) 2306>3130 275 100% 99.64% (3) 

Mucin 3844<7722 1293 100% 86.60% (4) 3917<7873 1319 100% 90.87% (4) 

LdOrf-5 - - - - - - - - 

LdOrf-6 - - - - 7861<8163 101 100% 75.00% (6) 

LdOrf-7 8106>8681 192 100% 100% (7) 8258>8833 192 100% 100% (7) 

hr2 10906-11113    8839-9660    

LdOrf-8 - - - - 9694<10053 120 100% 98.32% (8) 

LdOrf-9 10029>10547 173 100% 97.67% (9) 10146>10664 173 100% 98.26% (9) 

LdOrf-11 10992>11756 255 100% 88.67% 
(11) 11109>11873 255 100% 88.28% (11) 

LdOrf-12  12149>12685 179 100% 93.82% 
(12) 12266>12652 129 70% 97.52% (12) 

PIF-5 Odv-
e56 13112>14182 357 100% 98.88% 

(14) 13227>14297 357 100% 98.88% (14) 

IE-1 14673<16370 566 100% 97.36% 
(15) 14790<16487 566 100% 97.36% (15) 

EP23 16427>17053 209 100% 99.04% 
(16) 16544>17170 209 100% 99.04% (16) 

ChtB1 17141<17419 93 100% 100% (17) 17258<17536 93 100% 100% (17) 

ODV-EC27 17432<18283 284 100% 100% (18) 17559<18395 279 84% 97.90% (18) 
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ODV-E18  18301<18567 89 100% 100% (19) 18413<18679 89 100% 100% (19) 

P49 18539<19990 484 100% 99.38% 
(20) 18651<20102 484 100% 99.38% (20) 

IE-0 19987<20763 259 100% 98.84% 
(21) 20099<20875 259 100% 98.84% (21) 

DNA ligase 21192>22838 549 100% 98.54% 
(22) 21304>22950 549 100% 99.45% (22) 

ME53 23117>24145 343 100% 99.71% 
(23) 23229>24257 343 100% 99.71% (23) 

LdOrf-24 24370<24996 209 100% 99.04% 
(24) 24460<25086 209 100% 99.04% (24) 

LdOrf-25 25169>25633 155 100% 96.75% 
(25) 25259>25597 113 68% 94.29% (25) 

LdOrf-26 25851<26069 73 100% 98.61% 
(26) 25757<25975 73 100% 98.61% (26) 

P74 26081>28099 673 100% 99.40% 
(27) 25987>28005 673 100% 99.40% (27) 

LdOrf-28 28147>29286 380 100% 98.68% 
(28) 28053>29192 380 100% 98.94% (28) 

hr3a -    29200-29840    

LdOrf-29 29906>30352 149 100% 89.19% 
(29) 29886>30332 149 100% 89.86% (29) 

LdOrf-30 30446>30730 95 100% 98.94% 
(30) 30426>30710 95 100% 98.94% (30) 

hr3b 40438-41153    30720-31000    

BRO-A 31106>31804 233 30% 67.62% 
(32) 31086>31784 233 30% 67.62% (32) 

hr3c -    33140-33400    

BRO-B 
32464>33414 

Bro-c 317 100% 96.59% 
(33) 32185>33135 327 100% 96.59% (33) 

LdOrf-34 33686<34447 254 100% 99.60% 
(34) 33407<34168 254 100% 99.60% (34) 

LdOrf-35 34604<35683 360 100% 99.44% 
(35) 34324<35403 360 100% 99.44% (35) 

LdOrf-36 - - - - 35337<35708 124 100% 99.19% (36) 

DBP 36033>36749 239 100% 98.74% 
(37) 35753>36469 239 100% 98.74% (37) 

LEF-6 36756>37229 158 100% 98.11% 
(38) 36476>36949 158 100% 98.11% (38) 

LdOrf-39 37476<37682 69 100% 100% (39) 37190<37396 69 100% 100% (39) 

P26 37762>38517 252 100% 99.21% 
(40) 37476>38231 252 100% 98.81% (40) 

p10 38552>38785 78 100% 100% (41) 38266>38499 78 100% 100% (41) 

LdOrf-42 38789<39355 189 100% 99.47% 
(42) 38503<39069 189 100% 99.47% (42) 

Ubiquitin 39433>39885 151 100% 98.00% 
(43) 39147>39599 151 100% 98.00% (43) 

PP31 40068<40862 265 100% 100% (44) 39782<40294 171 64% 100% (44) 

LEF-11 40651<41214 188 100% 99.47% 
(45) 40306<40683 126 36% 100% (45) 

LdOrf-46 41133<41876 248 100% 100% (46) 40602<41345 248 100% 100% (46) 

DBP 42086>43012 309 100% 99.61% 
(47) 41555>42481 309 100% 99.61% (47) 

P47  43353<44525 391 100% 99.49% 
(48) 42822<43994 391 100% 99.74% (48) 

hr4 -    44120-44560    

LdOrf-49 - - - - - - - - 

Helicase 45777>47156 460 100% 99.57% 
(50) 45430>46812 461 100% 100% (50) 

LEF-8 47320<49947 876 100% 99.54% 
(51) 46976<48244 423 48% 99.76% (51) 
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ODV-E18  18301<18567 89 100% 100% (19) 18413<18679 89 100% 100% (19) 

P49 18539<19990 484 100% 99.38% 
(20) 18651<20102 484 100% 99.38% (20) 

IE-0 19987<20763 259 100% 98.84% 
(21) 20099<20875 259 100% 98.84% (21) 

DNA ligase 21192>22838 549 100% 98.54% 
(22) 21304>22950 549 100% 99.45% (22) 

ME53 23117>24145 343 100% 99.71% 
(23) 23229>24257 343 100% 99.71% (23) 

LdOrf-24 24370<24996 209 100% 99.04% 
(24) 24460<25086 209 100% 99.04% (24) 

LdOrf-25 25169>25633 155 100% 96.75% 
(25) 25259>25597 113 68% 94.29% (25) 

LdOrf-26 25851<26069 73 100% 98.61% 
(26) 25757<25975 73 100% 98.61% (26) 

P74 26081>28099 673 100% 99.40% 
(27) 25987>28005 673 100% 99.40% (27) 

LdOrf-28 28147>29286 380 100% 98.68% 
(28) 28053>29192 380 100% 98.94% (28) 

hr3a -    29200-29840    

LdOrf-29 29906>30352 149 100% 89.19% 
(29) 29886>30332 149 100% 89.86% (29) 

LdOrf-30 30446>30730 95 100% 98.94% 
(30) 30426>30710 95 100% 98.94% (30) 

hr3b 40438-41153    30720-31000    

BRO-A 31106>31804 233 30% 67.62% 
(32) 31086>31784 233 30% 67.62% (32) 

hr3c -    33140-33400    

BRO-B 
32464>33414 

Bro-c 317 100% 96.59% 
(33) 32185>33135 327 100% 96.59% (33) 

LdOrf-34 33686<34447 254 100% 99.60% 
(34) 33407<34168 254 100% 99.60% (34) 

LdOrf-35 34604<35683 360 100% 99.44% 
(35) 34324<35403 360 100% 99.44% (35) 

LdOrf-36 - - - - 35337<35708 124 100% 99.19% (36) 

DBP 36033>36749 239 100% 98.74% 
(37) 35753>36469 239 100% 98.74% (37) 

LEF-6 36756>37229 158 100% 98.11% 
(38) 36476>36949 158 100% 98.11% (38) 

LdOrf-39 37476<37682 69 100% 100% (39) 37190<37396 69 100% 100% (39) 

P26 37762>38517 252 100% 99.21% 
(40) 37476>38231 252 100% 98.81% (40) 

p10 38552>38785 78 100% 100% (41) 38266>38499 78 100% 100% (41) 

LdOrf-42 38789<39355 189 100% 99.47% 
(42) 38503<39069 189 100% 99.47% (42) 

Ubiquitin 39433>39885 151 100% 98.00% 
(43) 39147>39599 151 100% 98.00% (43) 

PP31 40068<40862 265 100% 100% (44) 39782<40294 171 64% 100% (44) 

LEF-11 40651<41214 188 100% 99.47% 
(45) 40306<40683 126 36% 100% (45) 

LdOrf-46 41133<41876 248 100% 100% (46) 40602<41345 248 100% 100% (46) 

DBP 42086>43012 309 100% 99.61% 
(47) 41555>42481 309 100% 99.61% (47) 

P47  43353<44525 391 100% 99.49% 
(48) 42822<43994 391 100% 99.74% (48) 

hr4 -    44120-44560    

LdOrf-49 - - - - - - - - 

Helicase 45777>47156 460 100% 99.57% 
(50) 45430>46812 461 100% 100% (50) 

LEF-8 47320<49947 876 100% 99.54% 
(51) 46976<48244 423 48% 99.76% (51) 

 

 

FT-001 (Biological Control) 

LEF-8      47898<49532 455 48% 98.58% (51) 

BJDP 50287<50484 66 100% 92.65% 
(52) 49995<50192 66 100% 92.65% (52) 

LdOrf-53 50869<51771 301 100% 100% (53) 50580<51482 301 100% 100% (53) 

LdOrf-54 51449>51877 143 100% 100% (54) 51160>51588 143 100% 100% (54) 

LdORf-55 51929<53014 362 100% 96.68% 
(55) 51640<52719 360 100% 96.12% (55) 

LEF10 53216>53446 77 100% 100% (56) 52921>53151 77 100% 98.68% (56) 

VP1054 53307>54305 333 100% 100% (57) 53012>54010 333 100% 100% (57) 

LdOrf-58 54429>54623 65 100% 96.88% 
(58) 54134>54328 65 100% 96.88% (58) 

LdOrf-59 54716<54874 53 98% 100% (59) 54421<54579 53 98% 100% (59) 

LdOrf-60  54876>55370 165 100% 99.39% 
(60) 54581>55075 165 100% 99.39% (60) 

ChaB2/ac59 55353<55925 191 100% 98.42% 
(61) 55058<55630 191 100% 98.42% (61) 

Ac60 56182<56472 97 100% 94.79% 
(62) 56080<56376 99 100% 92.86% (62) 

FP25K  56600<58897 766 40% 100% (63) 56504<58567 688 40% 100% (63) 

LEF-9 57368>58858 497 100% 99.60% 
(64) 57272>58528 419 85% 97.99% (64) 

VEF 58910>61255 782 99% 97.55% 
(65) 58580>60925 782 99% 97.55% (65) 

CTL - - - - 60868<61029 54 48% 86.67% (66) 

HRF 61392>62048 219 100% 99.08% 
(67) 61062>61718 219 100% 99.08% (67) 

GP37 62239<63048 270 100% 99.26% 
(68) 61887<62222 112 22% 98.36% (68) 

LdOrf-69 63304<63456 51 100% 98.00% 
(69) 62478<62630 51 100% 98.00% (69) 

Chitinase  63457<65133 559 100% 99.64% 
(70) 62631<64307 559 100% 99.64% (70) 

BRO-C 65268<66308 347 64% 94.44% 
(71) 64442<65482 347 64% 94.44% (71) 

BRO-D  66725>68257 511 100% 96.08% 
(72) 65884>67227 448 86% 99.09% (72) 

BRO-F 68417>69178 254 100% 96.12% 
(74) 67583>68365 261 100% 96.12% (74) 

BRO-G 69251>69919 223 100% 98.65% 
(75) 68438>69106 223 100% 98.65% (75) 

LdOrf-
76/AC111 69951>70229 93 100% 94.57% 

(76) 69138>69416 93 100% 94.57% (76) 

LdOrf-77 70180>70824 215 100% 98.60% 
(77) 69367>70011 215 100% 98.60% (77) 

Cathepsin 71013>72095 361 100% 98.06% 
(78) 70187>71269 361 100% 98.06% (78) 

IAP-2  72098<72802 235 100% 98.29% 
(79) - - - - 

PIF-6 72799<73209 137 98% 97.67% 
(80) 71272<71691 140 94% 97.04% (80) 

LEF-3  73208>74332 375 100% 100% (81) 71690>72814 375 100% 99.73% (81) 

Desmoplakin 74540<76855 772 100% 97.69% 
(82) 73022<75337 772 100% 97.69% (82) 

DNA 
polymerase 76737>79790 1018 100% 99.02% 

(83) 75219>78269 1017 100% 99.11% (83) 

LdOrf-84 79962<80348 129 100% 100% (84) 78441<78827 129 100% 100% (84) 

LdOrf-85  80350<80610 87 100% 100% (85) 78829<79089 87 100% 100% (85) 

VLF-1 80660<81796 379 100% 99.47% 
(86) 79139<80275 379 100% 99.74% (86) 

LdOrf-87 81810<82142 111 100% 95.58% 
(87) 80289<80621 111 100% 95.58% (87) 
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FT-001 (Biological Control) 

GP41 82139<83110 324 100% 100% (88) 80618<81592 325 100% 99.69% (88) 

LdOrf-81  83091<83723 211 94% 97.60% 
(89) 81573<82205 211 94% 97.60% (89) 

TLP-20  83635<84294 220 100% 91.93% 
(90) 82117<82776 220 100% 91.93% (90) 

VP91 84164>86713 850 100% 96.88% 
(91) 82646>85189 848 100% 96.42% (91) 

hr5 82098-83233    85200-85740    

VP39 87437<88495 353 100% 100% (92) 85795<86715 307 32% 94.78% (92) 

LEF-4  88494>89951 486 100% 99.79% 
(93) 86714>88171 486 100% 99.79% (93) 

P33 90064<90819 252 100% 100% (94) 88289<89044 252 100% 99.60% (94) 

LdOrf-93 90818>91297 160 100% 100% (95) 89043>89522 160 100% 100% (95) 

ODV-E25 
91299>91952 218 100% 99.54% 

(96) 89524>90177 218 100% 100% (96) 

Helicase 
92176<95832 1219 100% 99.92% 

(97) 90264<94061 1266 67% 98.67% (97) 

Odv-e28 
95789>96310 174 100% 99.42% 

(98) 94018>94539 174 100% 100% (98) 

38K 
96304<97272 323 100% 98.76% 

(99) 94533<95501 323 100% 99.07% (99) 

LEF-5  
97165>98001 279 100% 98.92% 

(100) 95394>96230 279 100% 99.28% 
(100) 

p6.9 97995<98306 104 - - 96224<96532 103 - - 

P40  
98491<99636 382 100% 100% 

(102) 96940<98085 382 100% 100% (102) 

p12 
99656<100021 122 100% 100% 

(103) 98105<98470 122 100% 100% (103) 

P45 
100014<101183 390 100% 99.74% 

(104) 98463<99632 390 100% 99.74% 
(104) 

VP80 
101207>104098 964 100% 98.04% 

(105) 99656>102352 899 100% 86.22% 
(105) 

LdOrf-106 
104100>104270 57 100% 100% 

(106) 102354>102524 57 100% 100% (106) 

ODV-EC43 
104276>105376 367 100% 99.73% 

(107) 102530>103582 351 77% 97.16% 
(107) 

LdOrf-108 
105379>105672 98 100% 98.97% 

(108) - - - - 

LdOrf-109 
105706>106704 333 98% 98.18% 

(109) 103616>104614 333 98% 98.79% 
(109) 

PKIP-1  
106781>107320 180 100% 100% 

(110) 104691>105230 180 100% 100% (110) 

LdOrf-111 
107345<107647 101 100% 100% 

(111) 105255<105557 101 100% 100% (111) 

BRO-h 
- - - - 105924>106088 55 63% 90.74% 

(112) 

BRO-i 
- - - - 106091>107581 497 100% 89.82% 

(113) 

BRO-j 
107946<109190 415 100% 95.65% 

(114) 108039<108858 279 70% 94.01% 
(114) 

BRO-k 
109246<109968 241 100% 88.80% 

(115) 108914<109636 241  100% 87.97% 
(115) 

dUTPase 
110127>110576 150 100% 98.66% 

(116) 110734>111183 150 100% 99.33% 
(116) 

BV-23 
110788<111252 155 99% 100% 

(117) 111400<111864 155 100% 100% (117) 

ARIF-1  
111305<112114 270 100% 100% 

(118) 111917<112726 270 100% 100% (118) 

PIF-2 
112154>113377 408 100% 99.26% 

(119) 112766>113989 408 100% 99.02% 
(119) 

RR2B 
113399>114418 340 100% 96.55% 

(120) 114138>115037 300 85% 99.67% 
(120) 

Lyxy136 
114775>115011 79 100% 98.72% 

(121) 115417>115653 79 100% 100% (121) 
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FT-001 (Biological Control) 

GP41 82139<83110 324 100% 100% (88) 80618<81592 325 100% 99.69% (88) 

LdOrf-81  83091<83723 211 94% 97.60% 
(89) 81573<82205 211 94% 97.60% (89) 

TLP-20  83635<84294 220 100% 91.93% 
(90) 82117<82776 220 100% 91.93% (90) 

VP91 84164>86713 850 100% 96.88% 
(91) 82646>85189 848 100% 96.42% (91) 

hr5 82098-83233    85200-85740    

VP39 87437<88495 353 100% 100% (92) 85795<86715 307 32% 94.78% (92) 

LEF-4  88494>89951 486 100% 99.79% 
(93) 86714>88171 486 100% 99.79% (93) 

P33 90064<90819 252 100% 100% (94) 88289<89044 252 100% 99.60% (94) 

LdOrf-93 90818>91297 160 100% 100% (95) 89043>89522 160 100% 100% (95) 

ODV-E25 
91299>91952 218 100% 99.54% 

(96) 89524>90177 218 100% 100% (96) 

Helicase 
92176<95832 1219 100% 99.92% 

(97) 90264<94061 1266 67% 98.67% (97) 

Odv-e28 
95789>96310 174 100% 99.42% 

(98) 94018>94539 174 100% 100% (98) 

38K 
96304<97272 323 100% 98.76% 

(99) 94533<95501 323 100% 99.07% (99) 

LEF-5  
97165>98001 279 100% 98.92% 

(100) 95394>96230 279 100% 99.28% 
(100) 

p6.9 97995<98306 104 - - 96224<96532 103 - - 

P40  
98491<99636 382 100% 100% 

(102) 96940<98085 382 100% 100% (102) 

p12 
99656<100021 122 100% 100% 

(103) 98105<98470 122 100% 100% (103) 

P45 
100014<101183 390 100% 99.74% 

(104) 98463<99632 390 100% 99.74% 
(104) 

VP80 
101207>104098 964 100% 98.04% 

(105) 99656>102352 899 100% 86.22% 
(105) 

LdOrf-106 
104100>104270 57 100% 100% 

(106) 102354>102524 57 100% 100% (106) 

ODV-EC43 
104276>105376 367 100% 99.73% 

(107) 102530>103582 351 77% 97.16% 
(107) 

LdOrf-108 
105379>105672 98 100% 98.97% 

(108) - - - - 

LdOrf-109 
105706>106704 333 98% 98.18% 

(109) 103616>104614 333 98% 98.79% 
(109) 

PKIP-1  
106781>107320 180 100% 100% 

(110) 104691>105230 180 100% 100% (110) 

LdOrf-111 
107345<107647 101 100% 100% 

(111) 105255<105557 101 100% 100% (111) 

BRO-h 
- - - - 105924>106088 55 63% 90.74% 

(112) 

BRO-i 
- - - - 106091>107581 497 100% 89.82% 

(113) 

BRO-j 
107946<109190 415 100% 95.65% 

(114) 108039<108858 279 70% 94.01% 
(114) 

BRO-k 
109246<109968 241 100% 88.80% 

(115) 108914<109636 241  100% 87.97% 
(115) 

dUTPase 
110127>110576 150 100% 98.66% 

(116) 110734>111183 150 100% 99.33% 
(116) 

BV-23 
110788<111252 155 99% 100% 

(117) 111400<111864 155 100% 100% (117) 

ARIF-1  
111305<112114 270 100% 100% 

(118) 111917<112726 270 100% 100% (118) 

PIF-2 
112154>113377 408 100% 99.26% 

(119) 112766>113989 408 100% 99.02% 
(119) 

RR2B 
113399>114418 340 100% 96.55% 

(120) 114138>115037 300 85% 99.67% 
(120) 

Lyxy136 
114775>115011 79 100% 98.72% 

(121) 115417>115653 79 100% 100% (121) 

 

 

FT-001 (Biological Control) 

38.7K  
115008<115613 202 100% 99.00% 

(122) 115650<116258 203 100% 98.51% 
(122) 

LEF-1  
115595<116299 235 100% 100% 

(123) 116240<116944 235 100% 100% (123) 

LdOrf-124 
116344>116745 134 100% 100% 

(124) 116989>117390 134 100% 100% (124) 

hr-6 96770-97100    117400-117680    

hr 97970-98560    -    

hr 118400-118820    -    

EGT 
116968>118728 587 100% 99.82% 

(125) 117613>119373 587 100% 99.82% 
(125) 

LdOrf-126 - - - - 119395<119562 56 100% 100% (126) 

LdOrf-127 
118947>119528 194 98% 97.40% 

(127) 119592>120173 194 98% 97.40% 
(127) 

LdOrf-128  
119536>120216 227 100% 99.56% 

(128) 120181>120861 227 100% 99.56% 
(128) 

LdOrf-129 
120340<122961 874 100% 97.74% 

(129) 120985<123636 884 100% 97.74% 
(129) 

F protein  
123096>125123 676 100% 99.56% 

(130) 123771>125798 676 100% 99.56% 
(130) 

ODV-E66 
125224>127188 655 85% 99.82% 

(131) 125899>127863 655 85% 99.82% 
(131) 

LdOrf-132 
127299>127544 245 100% 96.30% 

(132) 127974>128681 236 56% 97.83% 
(132) 

LdOrf-134 
127996>128445 150 100% 98.36% 

(134) - - - - 

LdOrf-135  
128265<128636 124 100% 98.37% 

(135) 128501<128872 124 100% 98.37% 
(135) 

PP34 
128751>129692 314 100% 100% 

(136) 128987>129925 313 100% 99.68% 
(136) 

LEF-2  
130001>130651 217 100% 95.37% 

(137) 130234>130884 217 100% 94.91% 
(137) 

LdOrf-138  
130737>131612 292 100% 99.66% 

(138) 130970>131845 292 100% 98.97% 
(138) 

IAP-3 
131871>132338 156 100% 98.71% 

(139) 132099>132560 154 100% 98.71% 
(139) 

LdOrf-140  
132330<133088 253 100% 93.75% 

(140) 132552<133304 251 100% 92.91% 
(140) 

LdOrf-141  
133131<134759 543 100% 99.63% 

(141) 133347<134975 543 100% 99.82% 
(141) 

LdOrf-142 
134793<135176 128 98% 98.28% 

(142) 135009<135392 128 98% 97.41% 
(142) 

PIF-3 
135185<135796 204 100% 99.51% 

(143) 135401<136012 204 100% 100% (143) 

LdOrf-144  
135936<136277 114 100% 98.23% 

(144) 136152<136493 114 100% 98.23% 
(144) 

SOD  
136358>136822 155 100% 99.35% 

(145) 136574>137038 155 100% 99.35% 
(145) 

hr7a 128020-128540    137120-137420    

BRO-J 
137328>138389 354 100% 82.50% 

(146) 138093>139154 354 100% 82.50% 
(146) 

RR2A 
138519<139595 359 100% 98.89% 

(147) 139284<140360 359 100% 98.89% 
(147) 

RR1 
139702>141489 596 100% 98.99% 

(148) 140467>142257 597 100% 99.33% 
(148) 

hr7b 131200-131380    142280-142760    

CTL 
141866>142093 76 100% 100% 

(149) 142794>142955 54 100% 100% (149) 

BRO 
- - - - 143138>143461 108 41% 76.42% 

(150) 

BRO - - - - 143502<144521 340 - - 

BRO 
142263>143339 359 43% 58.43% 

(150) 145633>146736 368 43% 58.43% 
(150) 
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LdOrf-151 
143480<143980 167 100% 94.05% 

(151) 146846<147352 169 100% 98.21% 
(151) 

LdOrf-152 
144082>144834 251 100% 98.80% 

(152) 147454>148206 251 100% 99.20% 
(152) 

BRO-K 
144975<145274 100 28% 60.42% 

(153) 148272<149279 336 100% 89.94% 
(153) 

hr7c 140480-141260    144540-145260    

BRO-L 
145897>146877 327 100% 88.69% 

(154) 149901>150881 327 100% 88.39% 
(154) 

PIF-1 
146979>148571 531 100% 99.62% 

(155) 150983>152575 531 100% 99.62% 
(155) 

FGF 
148939<149796 286 100% 98.95% 

(156) 152943<153800 286 100% 98.95% 
(156) 

ALK-EXO 
149829<151091 421 100% 99.52% 

(157) 153833<155095 421 100% 99.76% 
(157) 

LdOrf-158 
151129<152250 374 100% 98.93% 

(158) 155141<156238 366 97% 99.17% 
(158) 

LdOrf-159 
152237>152593 119 100% 100% 
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ABSTRACT 
In this study, the specimens which were reported in previous studies and collected by the author belonging 

to Orthoptera species were evaluated which collected from Artvin province of Turkey. As a result of the study, it was 
stated that the province of Artvin has a very rich number of species as Orthoptera fauna and it was revealed that the 
Orthoptera order is represented by 123 species/subspecies belonging to 10 families, 21 subfamilies, 64 genera. It was 
determined that the identified Orthoptera species belong to 50% Acrididae, 30% Tettigoniidae, 5% Gryllidae, 5% 
Pamphagidae, 5% Tetrigidae, 1% Pyrgomorphidae, 1% Gryllotalpidae, 1% Tridactylidae, 1% Trigonidiidae and 1% 
Trigonidiidae. Of these, 23 species are endemic to Turkey and 2 species to Artvin. 

Keywords: Orthopterans, Grasshoppers Fauna, Biodiversity, Artvin 

INTRODUCTION 

Biodiversity of a region refers to the diversity and number of species living in that area. In scientific studies 
conducted so far, it is estimated that 1,742,000 species diagnosed in the world live, and this number may be 4,926,000, 
together with those that have not been diagnosed (McCann 2000). Insects with more than 1 million species constitute 
the largest group among the identified species. When in terms of an order in taxonomy; Coleoptera (350,000), Diptera 
(150,000), Lepidoptera (150,000), Hymenoptera (115,000), Hemiptera (100,000), and Orthoptera (24,000) constitute 
the first 6 groups (Nigel and Stork, 2018; Eades and Otte 2021). 

Insects, which are one of the main elements of the ecosystem, stand out with the benefits they provide to the 
nutrient cycle, prevention of excessive proliferation of weeds, the spread of plant seeds, pollination, biological 
decomposition, as well as damaging agricultural and forest (Gabriel and Tscharntke, 2006; Nichols et al., 2008; 
Lonsdorf et al. 2009). 

Turkey; is a bridge between the Asian and European continents and has three different biogeographical 
regions (Mediterranean, Europe-Siberia, Iran-Turan) and different climate types. It has different wetland types such 
as geological, geomorphological, topographic and soil diversity, river, sea, fresh and salty lakes. The country has 0-
5000 meters altitude differences and different ecosystem types with its mountains, plains. Due to all these features, it 
is very rich in insect diversity (Göktürk 2020). As a result of entomological studies conducted in Turkey, 562 families 
including 11910 Coleoptera, 6641 Hymenoptera, 5580 Lepidoptera, 3742 Diptera, 3424 Hemiptera, 738 Orthoptera, 
114 Odonata, and 33,820 insect species belonging to 25 orders were recorded (Çağatay et al., 2012; Ünal 2019; Tezcan 
2020). The number of species of insects living in our country is estimated to be between 50000 and 100000 (Kızıloğlu 
et al., 2013). 

One of the most well-known insect orders is the order Orthoptera. These team members often feed on plants 
and damage them, and some species may even attack plants in mass, causing them to disappear completely. Orthoptera 
species, which are generally polyphagous, could cause damage in more distant areas by not only damaging the plants 
in their area but also leading to epidemics inappropriate ecological conditions (Lodos 1983). It is known as 
Orthopteroida, Saltatoria, and Saltatoptera synonyms. Orthoptera is divided into two sub-orders as long antennae 
(Ensifera) and short antennae (Caelifera) locusts. 

Many scientific studies have been conducted in our country to determine the species in the Orthoptera order. 
Salman (1978) has researched the Orthoptera fauna of Ağrı, Artvin, and Kars provinces, 137 species have been 
determined. In another study conducted by Salman in 1990, 80 species and subspecies belonging to the pholidopterini 
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fauna of the Eastern and Southeastern Anatolia Region were determined and their distribution in the Palearctic Region 
was investigated. Kovancı et al. (2003) has researched grasshoppers that spread in strawberry fields in the province 
of Bursa. Doğan (2014) determined the Orthoptera fauna in Derik and Kızıltepe (Mardin) in his study. Yüzbaş (1996) 
identified the species Acridoidea and Tettigoniidae family of Orthoptera order in the Eastern Mediterranean Region. 

Duman et al. (2013) has investigated grasshopper species in Şanlıurfa and Diyarbakır paddy fields. Naked 
(1992) identified 118 Orthoptera taxa (Species-subspecies) in his studies in Malatya and its surroundings. Satar and 
Özbay (2003) identified the Orthoptera fauna species that spread in Diyarbakır Karacadağ mountain and Dicle plain. 
Özbek and Yıldırım (1994) determined the species of Meadow Grasshoppers (Tettigoniidae) in Şenkaya (Erzurum) 
Plateau. Apart from these studies, Ünal (2006), Di Russo et al. (2007), Sevgili et al. (2010), Mol and Zeybekoğlu 
(2013), Mol et al. (2016) and Ünal (2018) have studies on order of Orthoptera. 

However, when evaluated based on provinces, it is seen that there are deficiencies. For this purpose, this 
study was carried out to determine the Orthoptera fauna in the province of Artvin, which is the study area, and to 
create a complete species list.  

MATERIALS and METHODS 

In this research, laboratory samples belonging to Orthoptera species collected in the field surveys conducted 
between 2000-2020 in the province of Artvin were examined. In addition to this, a list of species has been occurred 
by examining previously published notes, catalogs, and databases about Orthoptera fauna in Artvin province. In this 
context, many studies on Orthoptera (Karabağ 1963; Balamir 1970; Demirsoy 1975; Gümüşsuyu 1980; Karabağ et 
al., 1981; Güneş 1984; Çıplak et al., 1996; Çıplak et al., 1999; Önder et al., 1999ab; Sevgili and Çıplak, 2000; Çıplak 
et al., 2002; Çıplak, 2004; Sevgili et al., 2012; Tazegül et al., 2012; Ünal, 2012;  Mol and Zeybekoğlu, 2013; Şirin et 
al., 2014; Mol et al., 2016) were examined in detail, and all Orthoptera species in Artvin province were tried to be 
included in the list. 

General Introduction of the Study Area  

 
Figure 1. Map of Artvin province 

Artvin is located in the Colchis sub-section of the Euro-Siberian flora area of the Holarctic Flora Area, the 
Öksin section, and in the A8 and A9 square according to Davis's square system (Davis, 1985). Artvin, Pseudomaki, 
54% of which is forestland, It has 8 different vegetation types: aquatic (lake) and swamp, mountain steppe, subalpine, 
alpine, moist creek, rock. In the studies conducted so far in the province of Artin, the existence of 2727 plant species 
was mentioned (Eminağaoğlu et al., 2015). With 245 birds, 23 inland fish species, 35 reptiles, and 11 amphibian 
species, it is among the provinces with the richest biodiversity in Turkey (Göktürk, 2020). 
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(2013), Mol et al. (2016) and Ünal (2018) have studies on order of Orthoptera. 

However, when evaluated based on provinces, it is seen that there are deficiencies. For this purpose, this 
study was carried out to determine the Orthoptera fauna in the province of Artvin, which is the study area, and to 
create a complete species list.  
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al., 2014; Mol et al., 2016) were examined in detail, and all Orthoptera species in Artvin province were tried to be 
included in the list. 
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RESULTS and DISCUSSION 

A total of 10 families, 21 subfamilies, and 64 genera, and 123 species/subspecies were determined. The 
species are as follows (Table 1). 

Table 1. List of Orthoptera species distributed in Artvin province. 

Orthoptera  
 Caelifera 
  Acrididae MacLeay, 1821 
   Acridinae MacLeay, 1821 
    Acrida Linnaeus 1758  
     Acrida anatolica Dirsh 1949  
     Acrida bicolor (Thunberg 1815) 
   Calliptaminae Jacobson, 1905 
    Calliptamus Serville, 1831 
     Calliptamus barbarus (Costa, 1836) 
     Calliptamus italicus (Linnaeus, 1758) 
   Cyrtacanthacridinae Kirby, 1910 
    Anacridium Uvarov 1923  
     Anacridium aegyptium (Linnaeus, 1764) 
   Eyprepocnemidinae Brunner von Wattenwyl, 1893 
    Heteracris Walker, 1870 
     Heteracris pterosticha (Fischer von Waldheim, 1833) 
   Gomphocerinae Fieber, 1853 
    Arcyptera Serville, 1838 
     Arcyptera (Arcyptera) fusca (Pallas, 1773) 
    Chorthippus Fieber, 1852 
     Chorthippus biguttulus (Linnaeus, 1758) 
     Chorthippus ( Glyptobothrus ) mollis (Charpentier, 1825) 
     Chorthippus (Chorthippus) dichrous (Eversmann, 1859) 
     Chorthippus (Chorthippus) dorsatus (Zetterstedt, 1821) 
     Chorthippus (Chorthippus) karelini (Uvarov, 1910) 
     Chorthippus (Chorthippus) labaumei Ramme, 1926 
     Chorthippus (Glyptobothrus) apricarius (Linnaeus, 1758) 
     Chorthippus (Glyptobothrus) apricarius major (Pylnov, 1914) 
     Chorthippus (Glyptobothrus) biguttulus (Linnaeus, 1758) 
     Chorthippus (Glyptobothrus) brunneus (Thunberg, 1815) 
     Chorthippus (Glyptobothrus) demokidovi (Ramme, 1930) 
     Chorthippus (Glyptobothrus) macrocerus (Fischer von Waldheim, 1846) 
     Chorthippus (Glyptobothrus) macrocerus macrocerus (Fischer von Waldheim, 1846) 
     Chorthippus (Glyptobothrus) mollis (Charpentier, 1825) 
     Chorthippus (Glyptobothrus) vagans (Eversmann, 1848) 
    Dociostaurus Fieber, 1853 
     Dociostaurus  anatolicus (Krauss, 1896) 
     Dociostaurus (Kazakia) brevicollis (Eversmann, 1848) 
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     Dociostaurus ( Kazakia ) genei ( Ocskay , 1832) 

     Dociostaurus (Kazakia) tartarus Stshelkanovtzev, 1921 
     Dociostaurus ( Stauronotulus ) hauensteini (Bolívar, 1893) 
    Euchorthippus Tarbinsky 1926  
     Euchorthippus pulvinatus (Fischer von Waldheim, 1846) 
    Eremippus Uvarov, 1926 
     Eremippus zeybekoglui Mol, 2012 
    Gomphocerus Thunberg, 1815 
     Gomphocerus transcaucasicus Mistshenko, 1951 
    Nostaurus Bei-Bienko, 1933 
     Notostaurus anatolicus (Krauss, 1896) 
    Omocestus Bolívar, 1878 
     Omocestus (Omocestus) haemorrhoidalis (Charpentier, 1825) 
    Pseudochorthippus Defaut, 2012 
     Stenobothrus ( Chorthippus ) longicornis Jacobson, 1905 
     Pseudochorthippus parallelus (Zetterstedt, 1821) 
    Ptygippus Mistshenko, 1951 
     Ptygippus brachypterus Mistshenko, 1951 
    Ramburiella Bolívar, 1906 
     Ramburiella (Palaeocesa) bolivari (Kuthy, 1907) 
    Stauroderus Bolívar, 1897 
     Stauroderus scalaris (Fischer von Waldheim, 1846) 
    Stenobothrus Fischer 1853 
     Stenobothrus fischeri (Eversmann, 1848) 
     Stenobothrus nigrogeniculatus Krauss, 1879 
     Stenobothrus nigromaculatus (Herrich-Schäffer, 1840) 
     Stenobothrus sviridenkoi Ramme, 1930 
     Stenobothrus werneri Adelung, 1907 
   Oedipodinae Walker, 1871 
    Acrotylus Fieber 1853 
     Acrotylus insubricus  (Scopoli, 1786) 
     Acrotylus patruelis (Herrich-Schaffer 1838)  
    Aiolopus Fieber 1853 
     Aiolopus strepens (Latreille, 1804) 
     Aiolopus thalassinus thalassinus (Fabricius 1781) 
    Heliopteryx Uvarov, 1914 
     Heliopteryx humeralis (Kuthy, 1907) 
    Oedaleus Fieber, 1853 
     Oedaleus decorus (Germar, 1825) 
    Oedipoda Latreille 1829 
     Oedipoda caerulescens (Linnaeus 1758)  
     Oedipoda germanica (Latreille 1804)  
     Oedipoda  miniata (Pallas, 1771) 
    Mecostethus Fieber, 1852 
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     Dociostaurus ( Kazakia ) genei ( Ocskay , 1832) 

     Dociostaurus (Kazakia) tartarus Stshelkanovtzev, 1921 
     Dociostaurus ( Stauronotulus ) hauensteini (Bolívar, 1893) 
    Euchorthippus Tarbinsky 1926  
     Euchorthippus pulvinatus (Fischer von Waldheim, 1846) 
    Eremippus Uvarov, 1926 
     Eremippus zeybekoglui Mol, 2012 
    Gomphocerus Thunberg, 1815 
     Gomphocerus transcaucasicus Mistshenko, 1951 
    Nostaurus Bei-Bienko, 1933 
     Notostaurus anatolicus (Krauss, 1896) 
    Omocestus Bolívar, 1878 
     Omocestus (Omocestus) haemorrhoidalis (Charpentier, 1825) 
    Pseudochorthippus Defaut, 2012 
     Stenobothrus ( Chorthippus ) longicornis Jacobson, 1905 
     Pseudochorthippus parallelus (Zetterstedt, 1821) 
    Ptygippus Mistshenko, 1951 
     Ptygippus brachypterus Mistshenko, 1951 
    Ramburiella Bolívar, 1906 
     Ramburiella (Palaeocesa) bolivari (Kuthy, 1907) 
    Stauroderus Bolívar, 1897 
     Stauroderus scalaris (Fischer von Waldheim, 1846) 
    Stenobothrus Fischer 1853 
     Stenobothrus fischeri (Eversmann, 1848) 
     Stenobothrus nigrogeniculatus Krauss, 1879 
     Stenobothrus nigromaculatus (Herrich-Schäffer, 1840) 
     Stenobothrus sviridenkoi Ramme, 1930 
     Stenobothrus werneri Adelung, 1907 
   Oedipodinae Walker, 1871 
    Acrotylus Fieber 1853 
     Acrotylus insubricus  (Scopoli, 1786) 
     Acrotylus patruelis (Herrich-Schaffer 1838)  
    Aiolopus Fieber 1853 
     Aiolopus strepens (Latreille, 1804) 
     Aiolopus thalassinus thalassinus (Fabricius 1781) 
    Heliopteryx Uvarov, 1914 
     Heliopteryx humeralis (Kuthy, 1907) 
    Oedaleus Fieber, 1853 
     Oedaleus decorus (Germar, 1825) 
    Oedipoda Latreille 1829 
     Oedipoda caerulescens (Linnaeus 1758)  
     Oedipoda germanica (Latreille 1804)  
     Oedipoda  miniata (Pallas, 1771) 
    Mecostethus Fieber, 1852 
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     Gryllus alliaceus Germar, 1825 
    Pseudoceles Bolivar 1899 
     Pseudoceles obscurus lateritius Karabağ, 1957 
    Psophus Fieber 1853 
     Psophus stridulus (Linnaeus 1758) 
    Sphingonotus Fieber, 1852 
     Sphingonotus rubescens (Walker , 1870) 
     Sphingonotus (Sphingonotus) nebulosus anatolicus Uvarov, 1930 
     Sphingonotus (Sphingonotus) pilosus Saussure, 1884 
     Sphingonotus (Sphingonotus) turcicus Uvarov, 1930 
  Pyrgomorphidae Brunner von Wattenwyl, 1874 
   Pyrgomorphinae Brunner von Wattenwyl, 1874 
    Pyrgomorpha Serville, 1838 
     Pyrgomorpha (Pyrgomorpha) guentheri Burr, 1899 
  Pamphagidae Burmeister, 1840 
   Pamphaginae Burmeister, 1840 
    Eunothrotes Adelung, 1907 
     Eunothrotes derjugini Adelung, 1907 
    Nocaracris Uvarov 1928 
     Nocaracris acinosus (Mistshenko, 1951) 
     Nocaracris cyanipes (Fischer de Waldheim 1846)  
     Nocaracris elegans (Mistshenko, 1951) 
     Nocaracris tridentatus ( Stshelkanovtzev, 1916 ) 
    Parapleurus Fischer 1853 
     Parapleurus alliaceus alliaceus (Germer 1817) 
  Tridactylidae Brullé, 1835 
   Tridactylinae Brullé, 1835 
     Xya Latreille, 1809 
     Xya variegata (Latreille, 1809) 
  Tetrigidae Rambur, 1838 
   Tetriginae Rambur, 1838 
     Paratettix Bolivar 1887  
     Paratettix meridionalis (Rambur 1838) 
    Tetrix Latreille, 1802 
     Tetrix bolivari Saulcy, 1901 
     Tetrix depressa Brisout de Barneville, 1848 
     Tetrix subulata (Linnaeus, 1758) 
     Tetrix tenuicornis (Sahlberg, 1891) 
     Tetrix tuerki (Krauss, 1876) 
 Ensifera 
  Gryllotalpidae Leach, 1815 
   Gryllotalpinae Leach, 1815 
     Gryllotalpa Latreille, 1802 
     Gryllotalpa gryllotalpa (Linnaeus, 1758) 
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  Gryllidae Laicharting, 1781 
   Gryllinae Laicharting, 1781 
    Acheta Fabricius, 1775 
     Acheta domesticus (Linnaeus, 1758) 
    Eumodicogryllus Gorochov, 1986 
     Eumodicogryllus bordigalensis (Latreille, 1804) 
    Gryllus Linnaeus, 1758 
     Gryllus bimaculatus (De Geer, 1773) 
     Gryllus campestris Linnaeus, 1758 
    Melanogryllus Chopard, 1961 
     Melanogryllus desertus (Pallas, 1771) 
    Modicogryllus Chopard, 1961 
     Modicogryllus (Modicogryllus) frontalis (Fieber, 1844)  
     Modicogryllus (Modicogryllus) truncatus (Tarbinsky, 1940) 
   Oecanthinae Blanchard, 1845 
    Oecanthus Serville, 1831 
     Oecanthus  pellucens (Scopoli, 1763) 
  Trigonidiidae Saussure, 1874 
   Nemobiinae Saussure, 1877 
    Pteronemobius Jacobson, 1904 
     Pteronemobius (Pteronemobius) heydenii concolor (Walker, 1871) 
  Tettigoniidae  Krauss, 1902 
   Conocephalinae Burmeister, 1838 
    Ruspolia Schulthess, 1898 
     Ruspolia nitidula (Scopoli, 1786) 
   Conocephalinae Burmeister, 1838  
    Conocephalus Thunberg, 1815 
     Conocephalus discolor Thunberg, 1815 
   Saginae Brunner von Wattenwyl, 1878 
    Saga Charpentier, 1825  
     Saga ephippigera Fischer von Waldheim, 1846 
   Tettigoniinae Krauss, 1902 
    Anadrymadusa Karabag, 1961 
     Anadrymadusa (Anadrymadusa) adzharica (Uvarov, 1934) 
     Anadrymadusa (Anadrymadusa) modestalis Koçak & Kemal, 2010 
    Bucephaloptera Ebner, 1923 
     Bucephaloptera Bucephala (Brunner von Wattenwyl, 1882) 
    Decticus Serville, 1831 
     Decticus albifrons (Fabricius, 1775) 
     Decticus verrucivorus (Linnaeus, 1758) 
    Metrioptera Zeuner 1941 
     Roeseliana pylnovi (Uvarov, 1924) 
    Montana Zeuner, 1941 
     Montana uvarovi Karabag, 1950 
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  Gryllidae Laicharting, 1781 
   Gryllinae Laicharting, 1781 
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     Modicogryllus (Modicogryllus) truncatus (Tarbinsky, 1940) 
   Oecanthinae Blanchard, 1845 
    Oecanthus Serville, 1831 
     Oecanthus  pellucens (Scopoli, 1763) 
  Trigonidiidae Saussure, 1874 
   Nemobiinae Saussure, 1877 
    Pteronemobius Jacobson, 1904 
     Pteronemobius (Pteronemobius) heydenii concolor (Walker, 1871) 
  Tettigoniidae  Krauss, 1902 
   Conocephalinae Burmeister, 1838 
    Ruspolia Schulthess, 1898 
     Ruspolia nitidula (Scopoli, 1786) 
   Conocephalinae Burmeister, 1838  
    Conocephalus Thunberg, 1815 
     Conocephalus discolor Thunberg, 1815 
   Saginae Brunner von Wattenwyl, 1878 
    Saga Charpentier, 1825  
     Saga ephippigera Fischer von Waldheim, 1846 
   Tettigoniinae Krauss, 1902 
    Anadrymadusa Karabag, 1961 
     Anadrymadusa (Anadrymadusa) adzharica (Uvarov, 1934) 
     Anadrymadusa (Anadrymadusa) modestalis Koçak & Kemal, 2010 
    Bucephaloptera Ebner, 1923 
     Bucephaloptera Bucephala (Brunner von Wattenwyl, 1882) 
    Decticus Serville, 1831 
     Decticus albifrons (Fabricius, 1775) 
     Decticus verrucivorus (Linnaeus, 1758) 
    Metrioptera Zeuner 1941 
     Roeseliana pylnovi (Uvarov, 1924) 
    Montana Zeuner, 1941 
     Montana uvarovi Karabag, 1950 
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    Paradrymadusa Herman, 1874 
     Paradrymadusa aksirayi Karabağ, 1952 
     Paradrymadusa brevicerca Karabag, 1956 
    Parapholidoptera Maran, 1953 
     Parapholidoptera bodenheimeri  Karabağ, 1961 
     Parapholidoptera distincta (Uvarov, 1921) 
     Parapholidoptera kosswigi (Karabağ, 1950) 
     Parapholidoptera signata (Brunner von Wattenwyl, 1861) 
     Parapholidoptera ziganensis (Karabağ, 1964)  
    Platycleis Fieber, 1853 
     Platycleis escalerai Bolívar, 1899 
     Platycleis escalerai iranica Ramme, 1929 
    Psorodonotus Brunner von Wattenwyl, 1861 
     Psorodonotus caucasicus (Fischer von Waldheim, 1846) 
     Psorodonotus specularis (Fischer von Waldheim, 1839) 
     Psorodonotus venosus (Fischer von Waldheim, 1839) 
    Phaneroptera Serville, 1831 
     Phaneroptera (Phaneroptera) falcata (Poda, 1761) 
    Pholidoptera Wesmaël, 1838 
     Pholidoptera griseoaptera (De Geer, 1773) 
    Scotodrymadusa Ramme, 1939 
     Scotodrymadusa syriaca (Pictet, 1888) 
    Tettigonia  Linnaeus, 1758 
     Tettigonia caudata (Charpentier, 1845) 
     Tettigonia viridissima (Linnaeus, 1758) 
   Phaneropterinae  Burmeister, 1838 
    Leptophyes Fieber, 1853 
     Leptophyes albovittata (Kollar, 1833) 
    Isophya Brunner von Wattenwyl, 1878 
     Isophya redtenbacheri Adelung, 1907 
     Isophya schneideri Brunner von Wattenwyl, 1878 
     Isophya zernovi Miram, 1938 
    Phonochorion Uvarov, 1916 
     Phonochorion artvinensis Bey-Bienko, 1954 
    Poecilimon Fischer, 1853 
     Poecilimon azizsancar Sevgili, 2018 
     Poecilimon (Poecilimon) ersisi Salman, 1978 
     Poecilimon (Poecilimon) schmidtii (Fieber, 1853) 
     Poecilimon (Poecilimon) similis Retowski, 1889 
     Poecilimon (Poecilimon) tauricola Ramme, 1951 
     Poecilimon (Poecilimon) tschorochensis Adelung, 1907 
    Tylopsis Fieber, 1853 
     Tylopsis lilifolia (Fabricius, 1793) 
  Rhaphidophoridae Walker, 1869 
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   Dolichopodainae Brunner von Wattenwyl, 1888 
    Dolichopoda Bolívar, 1880 
     Dolichopoda noctivaga Di Russo & Rampini, 2007 
   Troglophilinae Krauss, 1879 
    Troglophilus Krauss, 1879 
     Troglophilus tatyanae Di Russo & Rampini, 2007 

 

Considering the existence of 738 species as a result of the studies on Orthoptera in Turkey, it is seen that 
Artvin has a very rich Orthoptera fauna with 123 species. When the determined Orthoptera species are evaluated 
numerically; Acrididae 50%, Tettigoniidae 30%, Gryllidae 5%, Pamphagidae 5%, Tetrigidae 5%, Pyrgomorphidae 
1%, Gryllotalpidae 1%, Tridactylidae 1%, Tridactylidae 1%, Tridactylidae 1% (Figure 2). 

 

Figure 2. Percentage distribution of the species identified in Artvin province by family 

23 Orthoptera species identified in the province of Arvin (Acrida anatolica, Chorthippus (Chorthippus) 
labaumei, Pseudoceles obscurus lateritius, Sphingonotus (Sphingonotus) nebulosus anatolicus, Sphingonotus 
(Sphingonotus) turcicus, Eunothrotes derjugini, Nocaracris acinosus, Nocaracris elegans, Anadrymadusa 
(Anadrymadusa) adzharica, Anadrymadusa (Anadrymadusa) modestalis, Montana uvarovi, Paradrymadusa aksirayi, 
Paradrymadusa brevicerca, Parapholidoptera kosswigi, Parapholidoptera signata, Parapholidoptera ziganensis, 
Isophya redtenbacheri, Phonochorion artvinensis, Poecilimon azizsancar, Poecilimon (Poecilimon) ersisi, Poecilimon 
(Poecilimon) tauricola, Poecilimon (Poecilimon) tschorochensis, Dolichopoda noctivaga) is endemic to Turkey. 
Phonochorion artvinensis and Poecilimon (Poecilimon) ersisi species are endemic to Artvin. 

CONCLUSION 

In this study conducted to determine the Orthoptera fauna in Artvin province, it was determined that it was 
represented by 123 species/subspecies belonging to 10 families, 21 subfamilies, 64 genera. It belongs to Caelifera 
(short antenna grasshoppers), one of the two sub-orders; 5 families (Acrididae, Pyrgomorphidae, Pamphagidae, 
Tridactylidae, Tetrigidae), 10 subfamilies, 33 genera, and 76 species/subspecies have been identified. Belonging to 
the other suborder Ensifera (long-antenna grasshoppers); 5 families (Rhaphidophoridae, Tettigoniidae, Trigonidiidae, 
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Gryllidae, Gryllotalpidae), 11 subfamilies, 31 genera, and 47 species/subspecies were identified. Acrididae (62 
species/subspecies) and Tettiginidae (38 species/subspecies) have been identified as families with the largest number 
of species. 

When the species identified in the area are evaluated according to their subfamilies; Gomphocerinae has 36, 
Oedipodinae 16, Tettigoniinae 25, Phaneropterinae 11, and Gryllinae 7 species. Most of the detected Orthoptera 
species are also distributed in the Eastern Black Sea Region. Although 23 species identified in the area are endemic 
to Turkey, only 2 of them are endemic to the province of Artvin.  

Since Artvin province has Alpine meadows, plateaus, different climates, and 8 different vegetation types, more 
species than Orthoptera species identified in this study may be living in the area. With the field studies to be carried 
out more comprehensively in the study area in the future, it will be possible to evaluate the Orthoptera fauna 
comprehensively. 

Today, biodiversity is seriously damaged by factors such as climate change, environmental pollution, and 
excessive use of natural resources. The Orthoptera order insects of Artvin province, which is our subject of study, are 
also; It is under intensive threat of various factors such as insect smuggling, HES constructions, mining, dam 
constructions, road construction, expansion of agricultural areas, use of chemicals in agricultural areas. Some 
measures should be taken to protect insect biodiversity both in Artvin and in our country. To protect insect diversity; 
Entomological research areas and levels in our country should be increased, bio-smuggling should be prevented, a 
national insect database should be created for Turkey, projects should be focused on supporting entomological studies 
and environmentally damaging chemical practices should be avoided. 
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ABSTRACT 
This study was carried out to reveal the fisheries consumption habits and preferences of high school students 

studying in 5 different types of high schools in Muğla (Turkey). A survey consisting of 32 questions was conducted 
with participation of 624 students. According to the survey results, it was determined that the students preferred 
chicken meat as their first choice, red meat as their second choice and fish meat in the third place in meat consumption. 
A statistically significant relationship was found between the monthly income of the students’ families and their fish 
consumption status (p=0.028). While 86.50% of the students consume fish, 13.50% of them stated that they do not. 
Students who consumed fish reported that they consume fish the most once a month and at least 2-3 times a week. 
There was no statistically significant relationship between the gender of the students and the frequency of fish 
consumption (p=0.698). While the students consumed anchovy the most with a rate of 72.90%, they consumed sardine 
at least with 1.53%. Students who have never eaten fish do not consume due to its bones the most and they consume 
fish the most for a healthy and balanced diet. It was determined that they buy fish fresh the most, and at least smoked. 
As fisheries supply places, they mostly answered the public market and at least supermarket. A statistically significant 
correlation was found between the average monthly income and purchasing from the supermarket (p<0.001). The 
annual average fish consumption per person was calculated as 9.10 kg. Although this result is well below the world 
average, it is hopeful that it is above the average of Turkey. In order to increase the consumption of fish, it is necessary 
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consumption preferences and behaviors of the students who continue their education in five different high school 
institutions in Muğla province (Aegean Region/Turkey).  

MATERIALS and METHODS 

This study was conducted in the 2017-2018 academic year, in five different types of high schools Anatolian 
Religious High School (ARHS), Anatolian High School (AHS), Science High School (SHS), Multi-Program 
Anatolian High School (MAHS) and Vocational and Technical Anatolian High School (VTHS) in Muğla, Aegean 
Region, with a total of 624 students and by face-to-face interviews. The study includes a total of 32 questions prepared 
in accordance with the purpose, according to the stratified sampling method. The first 8 questions in the survey 
included the demographic status of the students, the remaining 24 questions were about the determination of fish 
consumption behavior, types of consumption, reasons for preference, consumption frequencies and cooking methods. 
In some of the questions, more than one option was marked. Statistical significance p<0.05 condition was sought. 

Statistical analysis of the data was made using IBM SPSS 20.0 statistics package program. Descriptive 
statistics were shown as number and percentage (%) for nominal (categorical) variables, and as mean ± standard 
deviation for numerical variables. Relationships between categorical variables were determined by Pearson Chi-square 
and Fisher’s Exact test. The frequency and percentage distributions of the data were calculated, and whether there was 
a statistically significant relationship between the variables was investigated, interpreted and reported. 

RESULTS and DISCUSSION 

As a result of the survey conducted in Muğla, 39.90% of the 624 students participating in the survey study 
were girls and 60.10% were boys, and the ages of these students varied between 14-20, they were 140-195 cm in 
height and 32-130 kg in weight. 6.97% of the students participating in the survey were studying in ARHS, 43.29% in 
AHS, 6.58% in MAHS, 7.63% in SHS and 35.53% in VTHS. The highest ratio of average monthly income range of 
the students’ families were 1001-2000 ₺ (28.28%), while the minimum range was 1000 ₺ and below (13.97%). It was 
determined that chicken meat (75.85%) was preferred as the most consumed meat type of the students, while the 
lowest rate was turkey meat (2.43%) and fish meat was preferred at 22.85% ratio. In similar studies that examined the 
meat types most preferred by the participants in Turkey; it was observed in Çanakkale the order was as follows; 1. 
White meat (47.50%), 2. Fish meat (29.85%), 3. Red meat (22.05%) (Çolakoğlu et al., 2006); in Tunceli 1. Red meat. 
meat (40%), 2. Chicken meat (38%), 3. Fish meat (22%) (Yüksel et al., 2011); in Trabzon and Giresun provinces 1. 
Fish (41%), 2. Chicken meat (33%), 3. Red meat (26%) (Aydın and Karadurmuş, 2013). When the fish consumption 
frequency of the students was examined ‘once a month’ option was with a maximum rate of 32.59%, and ‘2-3 times 
a week’ was with a minimum rate of 7.63%. Average fish consumption per capita in Muğla province was calculated 
as 9.10 kg/year (Table 1). When the reasons for students not to consume fish were examined, it was determined that 
they preferred the ‘boned’ option the most with a rate of 43.90% and ‘disease (allergic, etc.)’ option at least with a 
rate of 2.44%. In similar studies conducted in Turkey, the main reasons of participants not to consume fish were ‘fish 
smell’ with 60.60%, ‘no family habit’ with 12.12%, fish bone 9.09% in Burdur (Orhan and Yüksel, 2010); ‘not to 
have consumption habits’ with 43.45%, high price with 35.09%, and ‘not being adequately introduced’ with 12.31% 
in Antalya (Arslan and İzci, 2016). Considering the reasons of those who prefer fish consumption in our study; they 
preferred the most ‘for a balanced and healthy diet’ with 43.68%, and ‘being economical’ at least with 0.77% (Table 
1). 
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Table 1. Frequency and percentage distribution of fish consumption status, consumption reasons, consumption 
frequency of students in Muğla 

Variables                                                                Options n % 

Fish Consumption Status 
Yes 538 86.50 
No 84 13.50 
Total 622 100 

Fish Consumption Reasons 

For a balanced and healthy diet 228 43.68 
Being tasty 213 40.80 
All of them 43 8.24 
Habit 34 6.51 
Being economical 4 0.77 
Total 522 100 

Fish Consumption Frequency 

2-3 times a week 41 7.63 
Once a week 128 23.84 
Once in 15 days 148 27.56 
Once a month 175 32.59 
Several times a year 45 8.38 
Total 537 100 

Average Fish Consumption Amount Per Capita (kg/year) 9.10 
n: Number of Observations 

It was determined that students’ families bought fish mostly ‘fresh’ with a rate of 96.10% and ‘smoked’ with 
a minimum rate of 0.19%. According to the survey, the families of the students cooked the fish mostly by ‘frying’ 
with 88.07% and at least by ‘stewing’ with 11.36%. The most consumed fish by the students was “anchovy” with a 
ratio of 72.90%, ‘sea bream’ with 44.77%, ‘trout’ with 37.40%, and ‘sea bass’ with 37.02%, while at least ‘sardine’ 
with 1.53% (Fig. 1). In other survey studies conducted in Turkey, the most consumed fish species were anchovy 
(69.31%), bonito (50.30%), mackerel (49.33%), sea bream (47.50%) in Istanbul (Erdoğan et al., 2011); anchovy 
(49.1%), horse mackerel (28.9%), whiting (13.5%) in Ordu (Balık et al., 2013), anchovy (34.2%), trout (9.8%), 
cultivated sea bream (8.8%) in Antalya (Yılmaz et al., 2014). According to the production, the students preferred ‘wild 
fish’ with a rate of 82.41% at most and ‘cultured fish’ at least with a rate of 1.53%. In response to the question of 
‘How would you like to announce the place and importance of fish meat in healthy and balanced diet?’ the students 
mostly preferred ‘media’ with 28.49%, ‘public spot’ with 24.16%, and ‘poster/brochure’ at least with 5.89%. 

 

Figure 1. Fish species most consumed by high school students in Muğla 
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It was determined that students’ families bought fish mostly ‘fresh’ with a rate of 96.10% and ‘smoked’ with 
a minimum rate of 0.19%. According to the survey, the families of the students cooked the fish mostly by ‘frying’ 
with 88.07% and at least by ‘stewing’ with 11.36%. The most consumed fish by the students was “anchovy” with a 
ratio of 72.90%, ‘sea bream’ with 44.77%, ‘trout’ with 37.40%, and ‘sea bass’ with 37.02%, while at least ‘sardine’ 
with 1.53% (Fig. 1). In other survey studies conducted in Turkey, the most consumed fish species were anchovy 
(69.31%), bonito (50.30%), mackerel (49.33%), sea bream (47.50%) in Istanbul (Erdoğan et al., 2011); anchovy 
(49.1%), horse mackerel (28.9%), whiting (13.5%) in Ordu (Balık et al., 2013), anchovy (34.2%), trout (9.8%), 
cultivated sea bream (8.8%) in Antalya (Yılmaz et al., 2014). According to the production, the students preferred ‘wild 
fish’ with a rate of 82.41% at most and ‘cultured fish’ at least with a rate of 1.53%. In response to the question of 
‘How would you like to announce the place and importance of fish meat in healthy and balanced diet?’ the students 
mostly preferred ‘media’ with 28.49%, ‘public spot’ with 24.16%, and ‘poster/brochure’ at least with 5.89%. 
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There was no statistically significant relationship between the gender of the students participating in the 
survey and the fish consumption status (p=0.280). However, it was determined that male students (87.70%) preferred 
to consume fish slightly more than female students (84.68%). A statistically significant relationship was found 
between the gender of the students and the reasons for preferring fish consumption (p=0.043). A statistically 
significant relationship was not observed between the number of the family members of the students participating in 
the survey and their fish consumption status (p=0.061). When the relationship between the monthly income of the 
families of the students participating in the survey and the types of meat consumed is examined; a statistically 
significant relationship was found between ‘red meat’ (p<0.001), ‘chicken meat’ (p=0.003) and ‘vegetarian’ (p=0.028) 
options and monthly income. A statistically significant relationship was found between the monthly income of the 
students’ families and their fish consumption status (p=0.028) (Table 2). In the present study, it was determined that 
economic income is one of the most important factors affecting the consumption of fishery products of the students 
participating in the survey. A statistically significant relationship was found between the monthly income of the 
families of the students and the frequency of fish consumption (p<0.001). Additionally a statistically significant 
relationship was found between the average monthly income and the cultured fish sea bass (p<0.001), sea bream 
(p<0.001) consumption. 

Table 2. Analysis of the relationship between the average monthly income of the students’ families in Muğla and their 
fish consumption 

Average Monthly Income (₺) Fish Consumption Status Total Yes No 

≤1000  n 64 19 83 
% 77.11 22.89 100 

1.001-2.000  n 144 24 168 
% 85.71 14.29 100 

2.001-3.000 n 113 15 128 
% 88.28 11.72 100 

3.001-4.000 n 103 11 114 
% 90.35 9.65 100 

≥4001 n 91 8 99 
% 91.92 8.08 100 

Total n 515 77 592 
% 86.99 13.01 100 

χ² 10.857   
df 4  
p 0.028   

n: Number of Observations, χ²: Chi-square, p: Statistical significance (p<0.05), df: Degrees of freedom 

CONCLUSION 

As a result of the study, it is thought that our results will provide important data in terms of determining the 
future status towards healthy and balanced nutrition of young people, who are the guarantee of our country’s future. 
It is especially important to give basic nutritional information to students in primary and secondary school age in order 
to complete their mental and physical development in the best way and to gain healthy eating habits in future ages. In 
addition to parents, primary and secondary education institutions also have important responsibilities in transforming 
the learned information into behavior, intervening in wrong eating habits on time and setting an example with 
nutritional behaviors. In addition, it is necessary to raise the awareness of primary and secondary school students about 
the consumption of fisheries through various campaigns, public spots, seminars and advertisements by relevant public 
institutions, non-governmental organizations, municipalities and universities. 
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ABSTRACT 

The aim of this study to evaluate the potential antimicrobial activity of ethanol extracts from Datura 
stramonium, Momordica charantia, Trapa natans, and Pyrus elaeagnifolia from Turkey against five bacteria. The 
potential antimicrobial activity of four different plant extracts was assesed against three Gram positive (Staphylococcus 
aureus, Bacillus subtilis, Micrococcus luteus) and two Gram negative (Escherichia coli, Pseudomonas aeruginosa) 
bacteria by disk diffusion method.  The minimum inhibitory concentrations (MICs) of the extracts on these bacterial 
strains were also investigated by broth microdilution method using Mueller Hinton Broth (MHB) in microplates. All of 
the extracts formed a visible inhibition zone on the test microorganisms. However, the diameters of the zone of inhibition 
of vancomycin and gentamicin were generally found to be larger than that of plant extracts.  The lowest MIC value was 
obtained for the extract of fruits of M. charantia against M. luteus and for the extract of fruits of T. natans against S. 
aureus and B. subtilis. All of the extracts had the highest MIC against P. aeruginosa. The lowest MIC value of extract of 
the leaves of D. stramonium, and the fruits of P. elaeagnifolia were detected against B. subtilis; and B. subtilis and E. 
coli, respectively. In this study, the different plant species from Turkey were able to show variable antimicrobial activity 
on bacterial strains that can be opportunistic pathogens. The results obtained from the present study may contribute to 
research on the use of natural products in many areas such as the food and pharmaceutical industries. 

Keywords: Datura stramonium, Momordica charantia, Trapa natans, Pyrus elaeagnifolia, antimicrobial potential,  
                        minimum inhibitory concentration (MIC)      

INTRODUCTION  

Antibiotics are mainly used to treat various infectious diseases. Drug resistance has been increasing and 
spreading in bacteria that develop resistance to all known antibiotics due to the random use of antibiotics (Davie and 
Davies, 2010; Abascal and Yarnell, 2004). Microbial infections have been reported to cause millions of deaths every year 
worldwide (Khameneh et al., 2019). Plants may provide a new source for antimicrobial agents with different mechanisms 
of action (Oskay et al., 2005). Among the traditional uses of the Momordica charantia L. (bitter melon), which can be 
used as dietary supplements, being a member of Cucurbitaceae family, its therapeutic properties such as antidiabetic, 
anticancer, antivirus, anti-inflammatory, cholesterol-lowering effects, and its uses in ailments such as hyperlipidemia and 
microbial infection have been reported (Joseph and Jini, 2013). Datura stramonium L. commonly known as Jimson 
weed, Datura (Girmay, 2015), thorn apple, devil’s trumpet belongs to Solanaceae family (Gül et al., 2012). Leaves 
extract of D. stramonium has been mentioned to be used in the treatment of baldness, administration of pains, anti-
inflammatory and antispasmodic, skin diseases, anticholinergic and soothing (Girmay, 2015). Pyrus elaeagnifolia Pallas 
is a plant belonging family Rosaceae (Kültür, 2007). Their fruits and leaves have been used for traditionally medicinal 
benefits because of their different properties such as antitussive, anti-inflammatory, dissipating phlegm, diuretic 
anticonstipative activities (Kavak and Kececi, 2019). Trapa natans L. (water chestnut) is an aquatic plant belonging 
family Trapaceae. The whole plant and especially its fruit are reported to use in folklore medicine. Fruits of T. natans 
have been expressed to use in the treatment of burns, rheumatism, arteriosclerosis, and gums inflammation (Stoicescu et 
al, 2012), dyspepsia, diarrhea, dysentery, etc. (Parekh and Chanda, 2007). 

The aim of this study to evaluate the potential antimicrobial activity of ethanol extracts from the leaves of D. 
stramonium, the fruits of M. charantia and P. elaeagnifolia, and the inner of fruits of T. natans from Turkey against five 
bacteria. 
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MATERIALS and METHODS 

Collection and extraction of plant materials  

P. elaeagnifolia was gathered from İzmir and other plant species were provided from Edirne. The leaves of D. 
stramonium, the fruits of M. charantia and P. elaeagnifolia, and the inner fruits of T. natans were used. All plant parts 
were dried, powdered and extracted with absolute ethanol for at least 12 h by shaking. After filtration, the ethanol was 
removed with a rotary evaporator. The crude extracts were kept at -20oC. 

Test microorganisms and culture conditions 

In the present study, three Gram-positive (Staphylococcus aureus ATCC 6538/P, Bacillus subtilis ATCC 6633, 
Micrococcus luteus NRRLB-4375) and two Gram-negative (Pseudomonas aeruginosa ATCC 29212, Escherichia coli 
ATCC 11230) bacteria were used. All bacterial species were grown on Mueller Hinton Agar (MHA) (Merck) plates or in 
Mueller Hinton Broth (MHB) (Merck) at 37°C and stored at −80°C. 

Determination of antimicrobial activity 

The potential antimicrobial activity of different plant extracts was performed by the disk diffusion method (Kim 
et al., 2005). After culturing standardized bacteria on MHA for 24 h, each bacterial culture was adjusted to 0.5 Mcfarland 
standard, and 200 µL of each fresh culture was inoculated on the agar plate with a drigalski spatula. Plant extracts of 8 
mg/mL concentration were prepared in ethanol. 20 μl of each extract solution were separately absorbed onto the sterile 
empty filter paper discs (6-mm in diameter) (Schleicher and Schüll, Nr 2668, Dassel, Germany). Ethanol-loaded discs 
served as a negative control. All discs dried before being applied were placed on the surface of agar inoculated with the 
respective bacterial strain and incubated at 37°C for 24 h. The antibiotic discs, vancomycin (30 µg/disc) (Oxoid) and 
gentamicin (10 µg/disc) (Oxoid), were used as positive controls. After incubation time, the diameter of the zones of 
inhibition observed on the agar plates was measured. 

Determination of minimum inhibitory concentration (MIC) 

The minimum inhibitory concentrations (MIC) of the extracts on bacterial strains used in the present study were 
investigated by the broth microdilution method described by CLSI (2006). Each bacterial strain was activated by 
incubation at 37oC for 24 h in MHB and then inoculated into a sterile 96 well-plate to give a final concentration of so-
called McFarland 0.5 standard is equal to 5 × 105 CFU/mL in each well. Twofold serial dilutions of extracts were carried 
out in MHB and these extracts at final concentrations of 51.2-0.4 μg/mL were added to the consecutive wells. After 
incubation at 37oC for 24 h, MIC was assessed as the concentration of the extract in the microdilution well, where the 
transparency was first observed. 

RESULTS and DISCUSSION 

Antimicrobial activity and MIC of plant extracts 

The antimicrobial activity of the different plant extracts was evaluated initially by the disc diffusion method on different 
microorganisms and then the MIC value of each extract for each microorganism tested was determined. All of the 
extracts formed a visible inhibition zone on the test microorganisms. However, the diameters of the zone of inhibition of 
vancomycin and gentamicin were found to be larger than that of plant extracts except for the extract of fruits of T. natans 
on E.coli. (Table 1). The lowest MIC value (0.8 μg/mL) was obtained for the extract of fruits of M. charantia against M. 
luteus and for the extract of fruits of T. natans against S. aureus and B. subtilis. The extract of the leaves of D. 
stramonium showed the best antibacterial activity on B. subtilis (1.6 μg/mL). The extract of the fruits of P. elaeagnifolia 
displayed the best antibacterial activity against B. subtilis and E. coli (3.2 µg/mL). In addition, the highest MIC (25.6 
µg/mL) were against P. aeruginosa. This MIC (25.6 µg/mL) was also found against E.coli for the extract of fruits of M. 
charantia (Table 2). 
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ATCC 11230) bacteria were used. All bacterial species were grown on Mueller Hinton Agar (MHA) (Merck) plates or in 
Mueller Hinton Broth (MHB) (Merck) at 37°C and stored at −80°C. 

Determination of antimicrobial activity 

The potential antimicrobial activity of different plant extracts was performed by the disk diffusion method (Kim 
et al., 2005). After culturing standardized bacteria on MHA for 24 h, each bacterial culture was adjusted to 0.5 Mcfarland 
standard, and 200 µL of each fresh culture was inoculated on the agar plate with a drigalski spatula. Plant extracts of 8 
mg/mL concentration were prepared in ethanol. 20 μl of each extract solution were separately absorbed onto the sterile 
empty filter paper discs (6-mm in diameter) (Schleicher and Schüll, Nr 2668, Dassel, Germany). Ethanol-loaded discs 
served as a negative control. All discs dried before being applied were placed on the surface of agar inoculated with the 
respective bacterial strain and incubated at 37°C for 24 h. The antibiotic discs, vancomycin (30 µg/disc) (Oxoid) and 
gentamicin (10 µg/disc) (Oxoid), were used as positive controls. After incubation time, the diameter of the zones of 
inhibition observed on the agar plates was measured. 

Determination of minimum inhibitory concentration (MIC) 

The minimum inhibitory concentrations (MIC) of the extracts on bacterial strains used in the present study were 
investigated by the broth microdilution method described by CLSI (2006). Each bacterial strain was activated by 
incubation at 37oC for 24 h in MHB and then inoculated into a sterile 96 well-plate to give a final concentration of so-
called McFarland 0.5 standard is equal to 5 × 105 CFU/mL in each well. Twofold serial dilutions of extracts were carried 
out in MHB and these extracts at final concentrations of 51.2-0.4 μg/mL were added to the consecutive wells. After 
incubation at 37oC for 24 h, MIC was assessed as the concentration of the extract in the microdilution well, where the 
transparency was first observed. 

RESULTS and DISCUSSION 

Antimicrobial activity and MIC of plant extracts 

The antimicrobial activity of the different plant extracts was evaluated initially by the disc diffusion method on different 
microorganisms and then the MIC value of each extract for each microorganism tested was determined. All of the 
extracts formed a visible inhibition zone on the test microorganisms. However, the diameters of the zone of inhibition of 
vancomycin and gentamicin were found to be larger than that of plant extracts except for the extract of fruits of T. natans 
on E.coli. (Table 1). The lowest MIC value (0.8 μg/mL) was obtained for the extract of fruits of M. charantia against M. 
luteus and for the extract of fruits of T. natans against S. aureus and B. subtilis. The extract of the leaves of D. 
stramonium showed the best antibacterial activity on B. subtilis (1.6 μg/mL). The extract of the fruits of P. elaeagnifolia 
displayed the best antibacterial activity against B. subtilis and E. coli (3.2 µg/mL). In addition, the highest MIC (25.6 
µg/mL) were against P. aeruginosa. This MIC (25.6 µg/mL) was also found against E.coli for the extract of fruits of M. 
charantia (Table 2). 
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Table 1. Antibacterial activity of ethanol extracts of screened plants by the disc diffusion method 
 Zone of inhibition in diameter (mm)   
Microorganisms Plant extracts and controls   
 fruits of  

M. charantia 
leaves of  

D. stramonium 
fruits of  

P. elaeagnifolia 
fruits of  

T. natans 
Gentamisin Vankomisin 

S. aureus 7 7 7 8 17 12 
B. subtilis 9 9 8 7 17 11 
M. luteus 8 8 8 8 20 21 
P. aeruginosa 8 8 7 10 13 12 
E. coli 7 6 7 12 8 10 

  

Table 2. MIC values of the plant extracts against test microorganisms 
Microorganisms MIC values of plant extracts (μg/mL) 
 fruits of M. charantia leaves of D. stramonium fruits of P. elaeagnifolia fruits of T. natans 
S. aureus 12,8 6,4 6,4 0,8 
B. subtilis 1,6 1,6 3,2 0,8 
M. luteus 0,8 6,4 6,4 12,8 
P. aeruginosa 25,6 25,6 25,6 25,6 
E. coli 25,6 6,4 3,2 3,2 

The plant extracts tested in the present study showed different antimicrobial activity. It has been expressed that 
different plant species include different compounds with bioactive properties at different concentrations. Also, the 
variation observed in antibacterial activity have been reported to be ascribable to diversity in bioactive compounds of the 
plants (Tura et al., 2017) In previous studies, the plant extracts were reported to be more active against Gram-positive 
bacteria than Gram-negative bacteria (Parekh et al., 2005; Joshi et al., 2009). In contradistinction to, Ertürk et al. (2018) 
stated that Gram-negative bacteria were generally more sensitive to the plant extracts they tested than Gram-positive 
bacteria. The lower the extract concentration required to completely inhibit bacterial growth, the lower the MIC value 
will be for this extract, and this value means strong antimicrobial activity (Rahim et al., 2019). The antimicrobial 
activities of plant species used here have also been shown in previous studies. The methanolic crude extracts of both 
leaves and fruits of the M. charantia were found to show a greatly antimicrobial activity than the petroleum ether crude 
extracts and also it was stated that the methanolic fruit extract exhibited the highest antimicrobial activity (Mwambete, 
2009). S. aureus among those tested was noticed to be the most susceptible microorganism to the the essential oil 
obtained from the seeds of M. charantia (Braca et al., 2008). The antimicrobial effect of the ethanol extract of the fruit of 
M. charantia in northern parts of Turkey was evaluated by the disc diffusion method against P. aeruginosa, E. coli, S. 
aureus, S. typhi, Aspergillus niger and C. albicans microorganisms, and it was declared that fruits showed antimicrobial 
activity against A. niger (Yaldız et al., 2015). The methanolic extract of the fruit of M. charantia was demonstrated to 
show moderate antimicrobial activity (Sultana et al., 2019). The methanol extract of the aerial parts of the D. stramonium 
was found to exhibit weak antibacterial activity against the Gram-positive at 2.5 mg/ml and be not effective at lower 
concentrations (Eftekhar et al., 2005). Uma Reedy (2009) stated that the alcoholic extract of D. stramonium leaf (4, 6, 
and 8mg/ 0.2 mL) exhibited promising antimicrobial activity against S. aureus, S. typhi, P. aeruginosa, E. coli, A. niger 
and Fusarium spp. In vitro antibacterial activity of alkaloid leaf extracts of D. stramonium against different 
microorganisms, including E. coli, Proteus mirabilis, S. aureus, P. aeruginosa and Klebsiella pneumonia were reported 
by Altameme and coworkers (2015). In a previous study, the antibacterial activity of benzene, chloroform and ethanol 
extracts of branches and leaves sample of D. stramonium collected from Pakistan were investigated against Enterobacter 
spp., M. luteus, P. aeruginosa, E. coli, S. aureus, and K. pneumoni. The antimicrobial activities of chloroform, ethanol, 
hexane, petroleum ether, and acetone crude extracts of leaves of D. stramonium from Haramaya, Eastern Ethiopia were 
also demonstrated against four bacteria strains (S. aureus, Bacillus subtilis, E. coli and S. typhi). Similar to the result of 
the present study, the ethanol extract was reported to show the minimum zone of inhibition against E. coli (Girmay, 
2015). There are relatively few studies on the antimicrobial activity of P. elaeagnifolia. It was stated that aqueous 
extracts of the tissue of succulent young shoots of the pear Pyrus spp. showed potent antibacterial activity against the 
bacterium Erwinia amylovora (Jin and Sato, 2003). Unlike the findings of the present study, the acetone and methanol 
extracts of fruits prepared from P. elaeagrifolia were declared to show no antimicrobial activity on the microorganisms  
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tested (Güdücü, 2014). The highest and lowest antibacterial activity of the leave extracts of P. elaeagrifolia were 
reported to found against S. aureus and Listeria monocytogenes, respectively (Kavak and Kececi, 2019). It was identified 
that the fruit extract of P. elaeagnifila exhibited antibacterial activity at different rates against Streptococcus agalactiae, 
Bacillus megaterium, S. aureus and K. pneumoniae (Murathan et al., 2019). Unlike the present study, the maximum 
antibacterial activity of all the extracts of the fruit rind of T. natans prepared by using different solvents with increasing 
polarity (1,4-dioxan, chloroform, acetone, dimethylformamide, ethanol and water) was indicated to be found against 
Gram negative bacteria (Parekh and Chanda, 2007). The antibacterial activity of ethanolic extracts from all component 
parts of T. natans were tested on S. aureus, E. coli, P. aeruginosa and Proteus vulgaris bacteria, and only the samples 
obtained from the fruit pericarp was reported to exhibit an antibacterial effect against the S. aureus and E. coli (Stoicescu 
et al., 2012). 

CONCLUSION 
In conclusion, the different plant species from Turkey were able to show variable antimicrobial activity on bacterial 
strains that can be opportunistic pathogens. The results obtained from the present study may contribute to research on the 
use of natural products in many areas such as the food and pharmaceutical industries. 
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ABSTRACT 
Sea turtles are natal homed animals which can differentiate from one beach to another. Here we explain how 

this genetic diversity can be analysed. The sample collection from dead animals and preserving them in alcohol in the 
wild enable us to collect tissues to be analysed. The commonly used primers were set to produce the PCR products 
and for sequencing. The sequences were aligned with software and blasted for haplotype identification from 
GENBANK. Genetic diversity within the population is important for adaptation and survivorship. This is obtained by 
creating haplotype networks, calculating the haplotype diversity and Mixed-stock analyses. The examples of such 
analyses were presented and described in this paper aiming to expand the genetic studies in Turkey to better protect 
the endangered sea turtles in the Mediterranean. 

Keywords: Caretta caretta, DNA sequencing, PCR, haplotype, genetic diversity, conservation genetics 

INTRODUCTION 

Sea turtles are widely distributed in the worldwide, loggerheads and green turtles colonized in the 
Mediterranean. MtDNA transferred from mother to the hatchlings/ the sequence of the control region of the mtDNA 
is used for many studies to understand, for instance, the haplotype diversity between the beaches. Nesting populations 
are well known and identified as 7 independent Management Units (MUs) (Shamblin et al. 2014): (1) Calabria, Italy, 
(2) western Greece (Zakynthos + Kyparissia + Lakonikos), (3) Rethymno (Crete, Greece), (4) Dalyan + Dalaman 
(Turkey), (5) western Turkey (Fethiye to Çıralı), (6) eastern Mediterranean (central + eastern Turkey + Lebanon + 
Israel + Cyprus) and (7) Libya + Tunisia. The only exchange of genetic material between the beaches are possible due 
to male-mediated geneflow (Schroth et al. 1996, Carreras et al. 2007, Yilmaz et al. 2011, Clusa et al. 2018). In addition 
to tagging and tracking programs, molecular markers can help to understand the migration of sea turtles. Thanks to 
geographically informative markers the origin of accidentally caught or stranded individuals can be identified which 
can help to assess the populations mainly threatened through human activities (reviewed in Garofalo et al. 2013). The 
most commonly used method for identifying the origin is Mixed Stock Analyses (MSA) (Garofalo etal. 2013). In this 
paper we describe these analyses in more details by using examples of stranded animals collected by DEKAMER 
team. 

MATERIALS and METHODS 

Tissue Sampling and DNA extraction 
Tissues of dead hatchlings found in the nest or stranded turtles during their necropsies were collected and 

stored in alcohol in Eppendorf tubes. Very small (0,05 mg) pieces of the tissue were sub-sampled and standard ethanol 
chloroform protocol were used to extract the total DNA. 

DNA amplification, visualizing and sequencing 
An approximately 800 basepair long fragment of the non-coding mitochondrial DNA (mtDNA) control 

region was amplified by Polymerase Chain Reaction (PCR) (e.g. Rees et al., 2017 and Loisier et al., 2021). The primer 
pair used are the forward primer LCM15382 (5′-GCTT AACCCTAAGCATTGG-3′) and the reverse primer H950 (5′-
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wild enable us to collect tissues to be analysed. The commonly used primers were set to produce the PCR products 
and for sequencing. The sequences were aligned with software and blasted for haplotype identification from 
GENBANK. Genetic diversity within the population is important for adaptation and survivorship. This is obtained by 
creating haplotype networks, calculating the haplotype diversity and Mixed-stock analyses. The examples of such 
analyses were presented and described in this paper aiming to expand the genetic studies in Turkey to better protect 
the endangered sea turtles in the Mediterranean. 

Keywords: Caretta caretta, DNA sequencing, PCR, haplotype, genetic diversity, conservation genetics 

INTRODUCTION 

Sea turtles are widely distributed in the worldwide, loggerheads and green turtles colonized in the 
Mediterranean. MtDNA transferred from mother to the hatchlings/ the sequence of the control region of the mtDNA 
is used for many studies to understand, for instance, the haplotype diversity between the beaches. Nesting populations 
are well known and identified as 7 independent Management Units (MUs) (Shamblin et al. 2014): (1) Calabria, Italy, 
(2) western Greece (Zakynthos + Kyparissia + Lakonikos), (3) Rethymno (Crete, Greece), (4) Dalyan + Dalaman 
(Turkey), (5) western Turkey (Fethiye to Çıralı), (6) eastern Mediterranean (central + eastern Turkey + Lebanon + 
Israel + Cyprus) and (7) Libya + Tunisia. The only exchange of genetic material between the beaches are possible due 
to male-mediated geneflow (Schroth et al. 1996, Carreras et al. 2007, Yilmaz et al. 2011, Clusa et al. 2018). In addition 
to tagging and tracking programs, molecular markers can help to understand the migration of sea turtles. Thanks to 
geographically informative markers the origin of accidentally caught or stranded individuals can be identified which 
can help to assess the populations mainly threatened through human activities (reviewed in Garofalo et al. 2013). The 
most commonly used method for identifying the origin is Mixed Stock Analyses (MSA) (Garofalo etal. 2013). In this 
paper we describe these analyses in more details by using examples of stranded animals collected by DEKAMER 
team. 

MATERIALS and METHODS 

Tissue Sampling and DNA extraction 
Tissues of dead hatchlings found in the nest or stranded turtles during their necropsies were collected and 

stored in alcohol in Eppendorf tubes. Very small (0,05 mg) pieces of the tissue were sub-sampled and standard ethanol 
chloroform protocol were used to extract the total DNA. 

DNA amplification, visualizing and sequencing 
An approximately 800 basepair long fragment of the non-coding mitochondrial DNA (mtDNA) control 

region was amplified by Polymerase Chain Reaction (PCR) (e.g. Rees et al., 2017 and Loisier et al., 2021). The primer 
pair used are the forward primer LCM15382 (5′-GCTT AACCCTAAGCATTGG-3′) and the reverse primer H950 (5′-
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GTCTCGG ATTTAGGGGTTT-3′) (Abreu-Grobois et al. 2006). This primer combination is called the ‘’long 
sequence’’. Depending on different optimisations, PCRs can be conducted for instance in a total volume of 20 µl 
containing 10 µl of ReadyMix™ Taq Sigma (2X), 1 µl of each primer at 10 pM (final concentration at 0.5 pM), 7 µl 
of pure water and 1 µl of DNA pure or diluted at 1/30 (Loisier et al., 2021). For instance, following Loisier et al., the 
temperature profile for the PCR reactions consisted of an initial denaturation step at 95°C which lasted 3 minutes. 
This step was followed by 34 cycles consisting of 30 seconds at 95°C, 1 minute at an annealing temperature of 55°C 
and 30 seconds at an elongation temperature of 72°C. After this, the temperature was hold for another 10 minutes at 
72°C. Loisier et al. (2021) visualised PCR products in 1% agarose gel electrophoresis in TBE buffer (0.5X) with 
ethidium bromide under UV light. The DNA concentration of the samples was assessed after running on the gel by 
comparison with a standard molecular weight marker (100pb PCR DNA ladder, Fisher Scientific). The diluted 
amplification products were sent to Genartek (Istanbul, Turkey) for DNA purification and Sanger sequencing. Both, 
the forward and reverse direction were sequenced. 

Haplotyping 
Obtained sequences were aligned and, if necessary, edited using the program BioEdit version 7.2.5 (Hall 

1999). Haplotype classification was conducted through comparing the sequences with haplotypes already presented 
in the Archie Carr Center for Sea Turtle Research database (ACCSTR; http://accstr.uf.edu/fles/cclongmtdn a.pdf) and 
the sequence comparison tool, GenBank BLAST (http://ncbi.nlm.nih.gov/Blast.cgi) . New haplotypes detected were 
named according to the ACCSTR standardised nomenclature and submitted to GenBank (Shamblin et al,2014). To 
highlight the relationship between different haplotypes identified, haplotpe networks based on the median-joining 
algorithm were created using the program POPART version 1.7 (Leigh and Bryant 2015, e.g. Tolve et al.) or the 
software Network (Bandelt et al. 1999, e.g. Loisier et al. 2018). 

Further analyses (genetic diversity and MSA) 
Mitochondrial control region polymorphism data was obtained by estimating the haplotype diversity (Hd), 

nucleotide diversity (π), number of haplotypes (k) and number of polymorphic sites in DnaSP version 5.10.01 (Librado 
and Rozas 2009). Further analyses contain e.g. Bayesian mixed stock analysis (MSA) to estimate the geographic 
composition of stranded individuals analysed using the haplotype frequency (Loisier et al. 2018) i.e. the posterior 
probability of contribution (with 95% confidence intervals) of different rookeries (sources) to the mixed population 
found using the haplotype frequencies recorded in the databases from Carreras et al. (2014), Clusa et al. (2014) (Tolve 
et al. 2018). As an example, MSA of stranded individuals from Kuşadası are shown below. In addition to equal 
contribution from each rookery, weighting factors such as population abundance (i.e average number of nests per 
year), shortest swimming distance between beaches and foraging ground or both abundance and distance (e.g. Tolve 
et al. 2018) 

RESULTS and DISCUSSION 

The haplotype network of stranded individuals found in Kuşadası, Turkey shows that three haplotypes, CC-
A32.1 (N=1), CC-A3.1 (N=4), CC-A2.1 (N=17), were present. An example of a haplotype network is given in Figure 
1.  

The conducted MSA highlights that the origin of individuals stranded is mainly Western Greece (P= 0.30) 
followed by Western Turkey (P= (0.25), and the clustered rookeries Dalaman and Dalyan (P= 0.20). The estimated 
rookery contribution can be found in Figure 2. Table 1 shows the posterior probability and 95% confidence intervals 
of the stranded individuals analysed.  

The genetic origin of dead turtles or sporadic nests can be identified by MSA. The conservation of such 
genetic diversity is important for the protection of sea turtles in the Mediterranean. Three haplotypes CC-A2.1, CC-
A3.1 and CC-A32.1 were identified from stranded individuals found in Kuşadası. CC-A2.1 and CCA3.1 are from both 
Atlantic and Mediterranean origin (Tolve et al., 2018). Haplotype CC-A32.1 is exclusive to western Greece (Clusa et 
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al.2013). This is why the highest contribution was from Western Greece, followed by Turkish rookeries (Western 
Turkey, and Dalyan and Dalaman). 

 
Figure 1. Haplotype network of stranded Caretta caretta found in Kuşadası, Turkey 

 

Figure 2. Mixed-stock analysis showing the estimated contribution with 95% confidence interval of nine 
Mediterranean rookeries (source) from the Mediterranean Sea to the stranded specimens found in 
Kuşadası (n= 22).  LIBY = Misurata (MIS) + Sirte (SIR) =Libya, LBIS = Lebanon + Israel, CYP =Cyprus, 
TKME = Middle Turkey (=MTU) + Eastern Turkey (ETU), WTU = Western Turkey, DYDL = Dalyan 
(DLY) + Dalaman (DLM), Cre = Crete, WGR = Western Greece, Cal = Calabria 

Fisheries bycatch is the main threat to loggerhead turtles globally, and bycatch rate is the one of the highest 
in the Mediterranean among the world (Tolve et al., 2018). In the eastern Mediterranean, there may be more than 1000 
turtles caught by fishery. Therefore, the identification of genetic origin of those turtles in order the see the genetic 
diversity. We presented here only the mtDNA control region sequences, although there are many analyses can be done 
nDNA and full genome analyses if the funding resources were available for such analyses. We recommend to collect 
the all tissues from females and stranded turtles so that the genetic diversity of Turkish sea turtle population can be 
analyzed. Then these results can also be combined with all the Mediterranean beaches. 
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al.2013). This is why the highest contribution was from Western Greece, followed by Turkish rookeries (Western 
Turkey, and Dalyan and Dalaman). 

 
Figure 1. Haplotype network of stranded Caretta caretta found in Kuşadası, Turkey 

 

Figure 2. Mixed-stock analysis showing the estimated contribution with 95% confidence interval of nine 
Mediterranean rookeries (source) from the Mediterranean Sea to the stranded specimens found in 
Kuşadası (n= 22).  LIBY = Misurata (MIS) + Sirte (SIR) =Libya, LBIS = Lebanon + Israel, CYP =Cyprus, 
TKME = Middle Turkey (=MTU) + Eastern Turkey (ETU), WTU = Western Turkey, DYDL = Dalyan 
(DLY) + Dalaman (DLM), Cre = Crete, WGR = Western Greece, Cal = Calabria 

Fisheries bycatch is the main threat to loggerhead turtles globally, and bycatch rate is the one of the highest 
in the Mediterranean among the world (Tolve et al., 2018). In the eastern Mediterranean, there may be more than 1000 
turtles caught by fishery. Therefore, the identification of genetic origin of those turtles in order the see the genetic 
diversity. We presented here only the mtDNA control region sequences, although there are many analyses can be done 
nDNA and full genome analyses if the funding resources were available for such analyses. We recommend to collect 
the all tissues from females and stranded turtles so that the genetic diversity of Turkish sea turtle population can be 
analyzed. Then these results can also be combined with all the Mediterranean beaches. 
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Table 1. Mediterranean rookeries and clustered rookeries contribution with 95% confidence intervals to stranded 
specimens found in Kuşadası, Turkey using an equivalent prior contribution. Acronyms as in Figure 2. 

Stock Posterior probability 2,5% 97,5% 

LIBY 0.02784836 1,38E-11 0.3262156 

LBIS 0.05317819 1,13E-09 0.5191514 

CYP 0.05063661 6,88E-10 0.4672902 

TKME 0.06995121 1,36E-09 0.6678093 

WTU 0.25098738 1,69E-08 0.9263281 

DYDL 0.20164439 1,60E-07 0.6926213 

CRE 0.02962395 1,52E-10 0.2975198 

WGR 0.30400538 2,76E+00 0.7398906 

CAL 0.01212453 1,20E-10 0.1067059 
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ABSTRACT 
The loggerhead turtle is encountered in most of the neritic coastal areas throughout the year in Turkey and 

they are heavily impacted by anthropogenic activities such as fisheries bycatch, marine vehicle collusion, and marine 
debris ingestion. The Mediterranean coasts of Turkey contain both nesting sites, foraging, and wintering areas while 
Aegean coasts have foraging and wintering areas. As a migratory species, it is possible to encounter individuals from 
different origins of the loggerhead turtles found on the coasts of Turkey. Therefore, it is expected that the loggerhead 
turtles in Turkish coastline have diverse genetic composition. In this study, we aimed to characterize the genetic 
structure of the loggerhead sea turtles (Caretta caretta) from 146 stranding individuals collected along the Turkish 
coastline. We assessed the genetic origin of the collected specimen through mixed-stock analysis with sequences of 
the approximately 800 bp mitochondrial DNA control region. We identified eight different haplotypes contributed the 
stocks in Turkish coastline. Genetic composition of Crete island and Western Greece were also found stranded on the 
Turkish coast. In addition, one previously described haplotype was also identified of which the origin is still unknown. 
We also identified two undescribed haplotypes that will be submitted to GENBANK soon. The major contribution 
was from Turkish stocks in all regions. Our results showed that wintering and foraging areas of Turkey have crucial 
importance for the Mediterranean loggerhead turtle population. Furthermore, an important proportion of the nesting 
loggerhead turtle population in Turkey might use Turkish coastline for foraging and wintering. Thus, it is important 
to implement conservation measures in the marine habitats to protect the nesting population in Turkey. 

Keywords: Genetic structure, Conservation genetics, Genetic origin, Wintering area, Foraging area 

INTRODUCTION 

Turkey has the most important nesting beaches for the loggerhead turtle along with Greece (Casale et al. 
2018). Recent studies also showed that Turkey may have important neritic foraging and wintering grounds (Tonay 
and Oruç 2016; Başkale et al. 2018; Türkozan et al. 2018). As a migratory species, the loggerhead turtles migrate 
between nesting sites and foraging grounds, and it is thought that the adults are residential to their foraging grounds. 
Several methods are used to determine the connectivity between nesting sites and foraging and wintering grounds 
such as tracking individuals with satellite transmitters, identifying different areas by stable isotope analysis (SIA), and 
identifying genetic structure of a specific population. Tracking via satellite transmitters give a precise route and 
connectivity between different areas but the number of tracked individuals are limited due to high cost of the tracking 
devices and data transmission. The SIA is also promising method to identify different areas but requires a high number 
of specimens to determine the isotopic composition of particular areas. On the other hand, the genetic composition of 
most of the different nesting and foraging populations have been studied in the Mediterranean(Carreras et al. 2007; 
Garofalo et al. 2009; Yilmaz et al. 2011; Clusa et al. 2013; Tolve et al. 2018; Loisier et al. 2021).  

Sea turtles almost spend their entire life in the sea (Musick and Limpus 1997). This limits researchers to 
collect data or specimens from the marine habitats. Stranded individuals are therefore a great opportunity collect 
specimens and identify genetic composition of a particular areas. In this study, we aimed to analyse the genetic 
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composition and diversity of the loggerhead turtles from the Turkish coastal neritic areas and to identify the origins 
of foraging and wintering individuals by performing mitochondrial DNA mixed stock analyses of the obtained 
sequences of the mitochondrial control region. 

MATERIALS and METHODS 

We collected 146 stranded loggerhead turtles from the Aegean and Mediterranean coasts of Turkey between 
İzmir and Mersin provinces. The muscle or skin samples were collected and kept in 96% alcohol until the analyses.  

An approximately 800 basepair long fragment of the non-coding mitochondrial DNA (mtDNA) control 
region was amplified by Polmerase Chain Reaction (PCR). The primer pair used is LCM15382 (5′-GCTT 
AACCCTAAGCATTGG-3′) and H950 (5′-GTCTCGG ATTTAGGGGTTT-3′) (Abreu-Grobois et al. 2006). The 
diluted amplification products were sent to Genartek (Istanbul, Turkey) for DNA purification and Sanger sequencing. 
Both, the forward and reverse direction were sequenced.  

Haplotype classification was conducted through comparing the sequences with haplotypes already presented 
in the Archie Carr Center for Sea Turtle Research database (ACCSTR; http://accstr.uf.edu/fles/cclongmtdn a.pdf) and 
the sequence comparison tool, GenBank BLAST (http://ncbi.nlm.nih.gov/Blast.cgi). To highlight the relationship 
between different haplotypes identified, haplotpe networks based on the median-joining algorithm were created using 
the program POPART version 1.7 (Leigh and Bryant 2015). Polymorphism data was obtained by estimating the 
haplotype diversity (Hd), nucleotide diversity (π), number of haplotypes (n) and number of polymorphic sites in 
DnaSP version 5.10.01 (Librado and Rozas 2009). 

A Mixed-stock Analysis (MSA) was conducted applying the Bayesian approach performed in Rstudio 
Version 1.4.1106 with the MIXSTOCK package (Bolker and Okuyama 2014). MIXSTOCK estimates the posterior 
probability of contribution (with 95% confidence intervals) of different rookeries (sources) to the mixed population 
found using the haplotype frequencies derived from the literature. The stranded specimens used were separated into 
different areas: Bodrum, Dalyan, Didim, Fethiye, Izmir, Kuşadası, and Marmaris. Areas with a small sampling size 
were excluded in the MSA. The analyses contained a baseline of nine rookeries, using the haplotype frequencies 
recorded in the databases from Carreras et al. (2014), Clusa et al. (2014) and references therein, with equal 
contribution. The ten rookeries originating from the Atlantic Ocean were not included in the analysis. Following Tolve 
et al. (2018) eight out of 13 rookeries from the Mediterranean were pooled into four groups, naming the two Libyan 
sites (Misurata and Sirte), the Turkish rookeries in Dalaman and Dalyan, Middle and Eastern Turkey, and Israel and 
Lebanon, respectively. The sites in western Greece, including Kyparissia bay, Lakonikos bay, and Zakynthos island 
were pooled into one single cluster following Carreras et al. (2014) and Tolve et al. (2018). 

RESULTS and DISCUSSION 

In total eight haplotypes were identified. Two haplotypes, which have not been described before, were 
identified (Table 1). 

One of these undescribed haplotypes was from an individual stranded at Dalyan coast differed one 
substitution from CC-A3.1, and the second new haplotype (found in Marmaris) was separated by one substitution 
from the most common haplotype, CC-A2.1. Other stranded individuals carried the previously described haplotypes 
CC-A3.1, CC-A32.1, CC-A2.8, CC-A53.1, and CC-A55.1 (Figure 1). Haplotype diversity is 0.35, number of 
segregation sites is seven and nucleotide diversity (π) 0,00046 (± 0,00006). 

According to the MSA with equal contribution, the Western Turkey rookery had the highest contribution to 
the mixed stock (P=0.28) followed by Western Greece (P=0.21) (Figure 2). Our results showed that exclusively 
Mediterranean haplotypes with diverse origins from different part of the Mediterranean found in Turkish neritic coastal 
areas. In addition, some haplotypes such as CC-A2.8 which is specific to the Cretan rookery (Garofalo et al. 2013), 
and CC-A32.1 which is endemic to western Greece (Clusa et al. 2013), showed that the Turkish coastline is also 

80



 

 

FT-006 (Genetics) 

composition and diversity of the loggerhead turtles from the Turkish coastal neritic areas and to identify the origins 
of foraging and wintering individuals by performing mitochondrial DNA mixed stock analyses of the obtained 
sequences of the mitochondrial control region. 

MATERIALS and METHODS 

We collected 146 stranded loggerhead turtles from the Aegean and Mediterranean coasts of Turkey between 
İzmir and Mersin provinces. The muscle or skin samples were collected and kept in 96% alcohol until the analyses.  

An approximately 800 basepair long fragment of the non-coding mitochondrial DNA (mtDNA) control 
region was amplified by Polmerase Chain Reaction (PCR). The primer pair used is LCM15382 (5′-GCTT 
AACCCTAAGCATTGG-3′) and H950 (5′-GTCTCGG ATTTAGGGGTTT-3′) (Abreu-Grobois et al. 2006). The 
diluted amplification products were sent to Genartek (Istanbul, Turkey) for DNA purification and Sanger sequencing. 
Both, the forward and reverse direction were sequenced.  

Haplotype classification was conducted through comparing the sequences with haplotypes already presented 
in the Archie Carr Center for Sea Turtle Research database (ACCSTR; http://accstr.uf.edu/fles/cclongmtdn a.pdf) and 
the sequence comparison tool, GenBank BLAST (http://ncbi.nlm.nih.gov/Blast.cgi). To highlight the relationship 
between different haplotypes identified, haplotpe networks based on the median-joining algorithm were created using 
the program POPART version 1.7 (Leigh and Bryant 2015). Polymorphism data was obtained by estimating the 
haplotype diversity (Hd), nucleotide diversity (π), number of haplotypes (n) and number of polymorphic sites in 
DnaSP version 5.10.01 (Librado and Rozas 2009). 

A Mixed-stock Analysis (MSA) was conducted applying the Bayesian approach performed in Rstudio 
Version 1.4.1106 with the MIXSTOCK package (Bolker and Okuyama 2014). MIXSTOCK estimates the posterior 
probability of contribution (with 95% confidence intervals) of different rookeries (sources) to the mixed population 
found using the haplotype frequencies derived from the literature. The stranded specimens used were separated into 
different areas: Bodrum, Dalyan, Didim, Fethiye, Izmir, Kuşadası, and Marmaris. Areas with a small sampling size 
were excluded in the MSA. The analyses contained a baseline of nine rookeries, using the haplotype frequencies 
recorded in the databases from Carreras et al. (2014), Clusa et al. (2014) and references therein, with equal 
contribution. The ten rookeries originating from the Atlantic Ocean were not included in the analysis. Following Tolve 
et al. (2018) eight out of 13 rookeries from the Mediterranean were pooled into four groups, naming the two Libyan 
sites (Misurata and Sirte), the Turkish rookeries in Dalaman and Dalyan, Middle and Eastern Turkey, and Israel and 
Lebanon, respectively. The sites in western Greece, including Kyparissia bay, Lakonikos bay, and Zakynthos island 
were pooled into one single cluster following Carreras et al. (2014) and Tolve et al. (2018). 

RESULTS and DISCUSSION 

In total eight haplotypes were identified. Two haplotypes, which have not been described before, were 
identified (Table 1). 

One of these undescribed haplotypes was from an individual stranded at Dalyan coast differed one 
substitution from CC-A3.1, and the second new haplotype (found in Marmaris) was separated by one substitution 
from the most common haplotype, CC-A2.1. Other stranded individuals carried the previously described haplotypes 
CC-A3.1, CC-A32.1, CC-A2.8, CC-A53.1, and CC-A55.1 (Figure 1). Haplotype diversity is 0.35, number of 
segregation sites is seven and nucleotide diversity (π) 0,00046 (± 0,00006). 

According to the MSA with equal contribution, the Western Turkey rookery had the highest contribution to 
the mixed stock (P=0.28) followed by Western Greece (P=0.21) (Figure 2). Our results showed that exclusively 
Mediterranean haplotypes with diverse origins from different part of the Mediterranean found in Turkish neritic coastal 
areas. In addition, some haplotypes such as CC-A2.8 which is specific to the Cretan rookery (Garofalo et al. 2013), 
and CC-A32.1 which is endemic to western Greece (Clusa et al. 2013), showed that the Turkish coastline is also 
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retrieving individuals from specific populations. Specifically, the foraging and wintering grounds in the southern 
Aegean coast of Turkey are also important for WGR and CRE rookeries (Figure 3). 

Table 1. Antibacterial activity of ethanol extracts of screened plants by the disc diffusion method 

Sampling 
site 

CC-A2 CC-A3 CC-A32 CC-A53 CC-A55 Undescribed Undescribed 
N CC-

A2.1 
CC-
A2.8 

CC-
A3.1 

CC-
A32.1 

CC-
A53.1 

CC-
A55.1 haplotype haplotype 

Akyaka 1        1 
Antalya 3        3 
Balıkesir 1        1 
Belek 4        4 
Bodrum 11  1 1     13 
Dalaman 1   2      3 
Dalyan 20  7   1 1  29 
Datca 5        5 
Didim 7 1       8 
Ekincik 1  1      2 
Fethiye 20  5      25 
Güllük 3        3 
Izmir 8  3      11 
Kazanlı 1        1 
Kemer 1  1      2 
Kuşadası 17  4 1     22 
Marmaris 8    1   1 10 
Milas 3        3 
Total 116 1 23 2 1 1 1 1 146 

N: total sample size 
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Figure 2. Mixed-stock analyses of stranded individuals (N=146) found on different coasts in Turkey 

 

 

 

 

 

 

 

Figure 3. Mixed-stock analyses of stranded individuals. Left: Bodrum (N=13), Right: Kuşadası (N=22) 

We also identified haplotype CC-A53.1 which is specific to eastern and central Turkish rookeries (Garofalo 
et al. 2013), and CC-A55.1 which has only been described once in a foraging ground in an Ionian stock (Garofalo et 
al. 2013, Clusa et al, 2014) but its origin is still unknown (Clusa et al 2014).  

Together with the two previously undescribed haplotypes, and the specific haplotypes from different nesting 
sites, our results suggest that the southern Aegean coasts of Turkey have foraging and wintering areas of Turkey have 
great importance for all Mediterranean rookeries. Considering the majority of the contributions were coming from 
Turkish nesting sites, to protect the breeding loggerhead turtle populations of Turkey and maintain the genetic diversity 
of the Mediterranean loggerhead turtle population, comprehensive conservation measures should be applied in the 
coastal neritic areas of Turkey, especially in the southern Mediterranean coasts.  

Monitoring of the genetic diversity within a population is very important. As mtDNA is transferred via 
mothers, sea turtles have specific haplotypes for each management units or beaches. This is a very common research 
among the sea turtle populations both in the Mediterranean and worldwide. Genetic composition can be observed 
among both samples from nesting females and hatchlings. The mortality rates and genetic composition of stranded 
turtles is also important in sea turtle conservation. These studies should continue at both national and international 
levels in order to protect migratory sea turtle species. 

 

82



 

 

FT-006 (Genetics) 

 
Figure 2. Mixed-stock analyses of stranded individuals (N=146) found on different coasts in Turkey 

 

 

 

 

 

 

 

Figure 3. Mixed-stock analyses of stranded individuals. Left: Bodrum (N=13), Right: Kuşadası (N=22) 

We also identified haplotype CC-A53.1 which is specific to eastern and central Turkish rookeries (Garofalo 
et al. 2013), and CC-A55.1 which has only been described once in a foraging ground in an Ionian stock (Garofalo et 
al. 2013, Clusa et al, 2014) but its origin is still unknown (Clusa et al 2014).  

Together with the two previously undescribed haplotypes, and the specific haplotypes from different nesting 
sites, our results suggest that the southern Aegean coasts of Turkey have foraging and wintering areas of Turkey have 
great importance for all Mediterranean rookeries. Considering the majority of the contributions were coming from 
Turkish nesting sites, to protect the breeding loggerhead turtle populations of Turkey and maintain the genetic diversity 
of the Mediterranean loggerhead turtle population, comprehensive conservation measures should be applied in the 
coastal neritic areas of Turkey, especially in the southern Mediterranean coasts.  

Monitoring of the genetic diversity within a population is very important. As mtDNA is transferred via 
mothers, sea turtles have specific haplotypes for each management units or beaches. This is a very common research 
among the sea turtle populations both in the Mediterranean and worldwide. Genetic composition can be observed 
among both samples from nesting females and hatchlings. The mortality rates and genetic composition of stranded 
turtles is also important in sea turtle conservation. These studies should continue at both national and international 
levels in order to protect migratory sea turtle species. 

 

 

 

FT-006 (Genetics) 

REFERENCES 
Başkale E, Sözbilen D, Katılmış Y, Azmaz M, Kaska Y (2018) An evaluation of sea turtle strandings in the Fethiye-
Göcek Specially Protected Area: An important foraging ground with an increasing mortality rate. Ocean & Coastal 
Management 154: 26-33 doi 10.1016/j.ocecoaman.2018.01.003 
Bolker B, Okuyama T (2014) Mixed stock analysis in R: getting started with the mixstock package. https://r-forge.r-
project.org/R/?group_id=189 
Carreras C, Pascual M, Cardona L, Aguilar A, Margaritoulis D, Rees A, Turkozan O, Levy Y, Gasith A, Aureggi M 
(2007) The genetic structure of the loggerhead sea turtle (Caretta caretta) in the Mediterranean as revealed by nuclear 
and mitochondrial DNA and its conservation implications. Conservation Genetics 8: 761-775  
Carreras C, Rees AF, Broderick AC, Godley BJ, Margaritoulis D (2014) Mitochondrial DNA markers of loggerhead 
marine turtles (Caretta caretta)(Testudines: Cheloniidae) nesting at Kyparissia Bay, Greece, confirm the western 
Greece unit and regional structuring. Scientia Marina 78: 115-124  
Casale P, Broderick AC, Camiñas JA, Cardona L, Carreras C, Demetropoulos A, Fuller WJ, Godley BJ, Hochscheid 
S, Kaska Y, Lazar B, Margaritoulis D, Panagopoulou A, Rees AF, Tomás J, Türkozan O (2018) Mediterranean sea 
turtles: current knowledge and priorities for conservation and research. Endangered Species Research 36: 229-267 doi 
10.3354/esr00901  
Clusa M, Carreras C, Pascual M, Demetropoulos A, Margaritoulis D, Rees AF, Hamza AA, Khalil M, Aureggi M, 
Levy Y (2013) Mitochondrial DNA reveals Pleistocenic colonisation of the Mediterranean by loggerhead turtles 
(Caretta caretta). Journal of Experimental Marine Biology and Ecology 439: 15-24  
Clusa M, Carreras C, Pascual M, Gaughran SJ, Piovano S, Giacoma C, Fernández G, Levy Y, Tomás J, Raga JA 
(2014) Fine-scale distribution of juvenile Atlantic and Mediterranean loggerhead turtles (Caretta caretta) in the 
Mediterranean Sea. Marine biology 161: 509-519  
Garofalo L, Mastrogiacomo A, Casale P, Carlini R, Eleni C, Freggi D, Gelli D, Knittweis L, Mifsud C, Mingozzi T 
(2013) Genetic characterization of central Mediterranean stocks of the loggerhead turtle (Caretta caretta) using 
mitochondrial and nuclear markers, and conservation implications. Aquatic Conservation: Marine and Freshwater 
Ecosystems 23: 868-884  
Garofalo L, Mingozzi T, Micò A, Novelletto A (2009) Loggerhead turtle (Caretta caretta) matrilines in the 
Mediterranean: further evidence of genetic diversity and connectivity. Marine Biology 156: 2085-2095 
P. Librado, J. Rozas (2009) DnaSP v5: a software for comprehensive analysis of DNA polymorphism 
data, Bioinformatics 25(11), pp 1451–1452 
Loisier A, Savelli M-P, Arnal V, Claro F, Gambaiani D, Sénégas JB, Cesarini C, Sacchi J, Miaud C, Montgelard C 
(2021) Genetic composition, origin and conservation of loggerhead sea turtles (Caretta caretta) frequenting the French 
Mediterranean coasts. Marine Biology 168: 1-15  
Musick JA, Limpus CJ (1997) Habitat Utilization and Migration in Juvenile Sea Turtles. In: Lutz PL, Musick JA (eds) 
The Biology of Sea Turtles, Volume I. CRC Press, Boca Raton, pp 137-164 
Tolve L, Casale P, Formia A, Garofalo L, Lazar B, Natali C, Novelletto A, Vallini C, Bužan E, Chelazzi G (2018) A 
comprehensive mitochondrial DNA mixed-stock analysis clarifies the composition of loggerhead turtle aggregates in 
the Adriatic Sea. Marine Biology 165: 1-14  
Tonay AM, Oruç A (2016) Sea turtle records and conservation in the sea of Marmara. In: Özsoy E, M.Namık Ç, Balkıs 
N, Balkıs N, Öztürk B (eds) The sea of Marmara; marine biodiversity, fisheries, conservation and governance. Turkish 
Marine Research Foundation (TUDAV), Istanbul, Turkey, pp 843 
Türkozan O, Yılmaz C, Uçar AH, Carreras C, Ergene S, Aymak C, Karaman S (2018) Local differentiation in the 
origin of stranded loggerhead turtles, Caretta caretta, within an eastern Turkey foraging area. Ocean & Coastal 
Management 153: 70-75 doi 10.1016/j.ocecoaman.2017.12.011 
Yilmaz C, Turkozan O, Bardakci F (2011) Genetic structure of loggerhead turtle (Caretta caretta) populations in 
Turkey. Biochemical Systematics and Ecology 39: 266-276 

83



 FT-007 (Animal Biodiversity) 

Gaining insights into the reproductive behaviour of Caretta caretta 
Arzu Kaska1, Gizem Koç2, Doğan Sözbilen2,3, Yakup Kaska2,4 

1 Department of Science Education, Faculty of Education, Pamukkale University, Denizli, Turkey 

2 DEKAMER, Sea Turtle Research, Rescue and Rehabilitation Centre, Iztuzu, Dalyan/Muğla, Turkey 

3 Department of Veterinary, Acıpayam Vocational School, Pamukkale University, Denizli, Turkey 

4 Department of Biology, Faculty of Arts and Sciences, Pamukkale University, Denizli, Turkey 

ABSTRACT 
A characteristic of the mating system of sea turtles is that they are promiscuous breeders which means that 

both females and males mate multiply times. This is why multiple paternity (MP) can be observed in sea turtle clutches. 
MP frequency varies greatly within and among species. Since it is difficult to observe sea turtles’ mating behavior in 
the open sea, genetic paternity analyses using highly variable microsatellite loci can be helpful to better understand 
their reproductive behavior. These analyses were presented and described in this paper because getting insights in this 
behavior is essential for conservation purposes. 

Keywords: Multiple paternity, Caretta caretta, conservation genetics, genotyping, PCR, microsatellites 

INTRODUCTION 

Mature female sea turtles can store sperm from multiple partners, so there could be hatchlings from more 
than one male in a nest (= Multiple paternity, MP). This has indirect or direct advantages such as increased genetic 
diversity of populations (Andersson, 1994), enhanced offspring quality through sperm competition (reviewed 
in Pearse and Avise, 2001) or offspring fitness advantages (Howe et al., 2018). The operational sex ratio (OSR) shows 
how many males have fertilized a female (Türkozan et al. 2019). It is impossible to observe all reproductions and there 
is still limited knowledge about the abundance of male turtles, since males are not as accessible as the females that 
come on land to breed. This is why molecular approaches like genotyping is irreplaceable for getting insights into the 
reproductive behaviour, and for conservation strategies (Moore and Ball 2002, Wright et al. 2012). In sea turtles the 
sex determination depends on temperature. With the impact of climate change, sand temperatures (i.e nest 
temperatures) increase which can lead to female-biased production of nestlings (Hays et al. 2003). A female-biased 
production of hatchlings in the Meditteranean region was shown inter alia by Godley et al. 2001, Fuller et al. (2013) 
and Candan and Kolankaya (2016). This sex ratio shift can affect the OSR, which is an important determinant of 
population viability (Hays et al. 2017). Here we want to present a general overview of multiple paternity in Caretta 
caretta, how such a study can be conducted and why it is important. 

MATERIALS and METHODS 

Sample collection 
Tissue samples were taken from nesting females whose identity is known by removing a small piece of 

surface skin from the fore flipper with a sterile scalpel. This was done after the eggs were laid. Approximately 45 days 
after egg deposition, a cage was put over the nests to ensure enough hatchling samples can be collected. Nests were 
monitored for hatched loggerheads. Tissue biopsies (<3 × 5 mm) were taken from randomly selected hatchlings of 
each clutch. For each individual a new sterile scalpel was used, and they were released immediately after sampling. 
Hatchling samples included dead and live individuals, as well as samples from dead embryos which were all randomly 
sampled. When a mother loggerhead came to the beach to lay eggs for the second or third time, the same procedure 
for hatchling sampling was conducted. Tissue samples were kept in ethanol at −20 °C. 
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DNA extraction and microsatellite genotyping 
DNA was extracted from skin and tissue using a modified version of the standard phenol–chloroform protocol 

for DNA purification. Highly variable, microsatellites loci, for instance CcP2F11 and CcP7C06, modified for sea 
turtles was used, (Shamblin et al. 2009). One primer of each pair was labelled with fluorescent dyes (e.g. FAM and 
HEX) for detecting the amplified PCR products. For instance, Sarı et al. (2017) used a master mix containing dNTP 
(0.3 mM), 0.2 μM of each primer pair, MgCl2 (1.5 mM), 1× Taq buffer with (NH4)2SO4, Taq DNA polymerase (5U), 
and 5 μl of DNA solution. The total reaction volume was 25 μl. PCR reactions consisted of an initial denaturation step 
at 94°C which lasted 3 minutes. This step was followed by 40 cycles consisting of 30 seconds at 94°C, 1 minute at an 
annealing temperature of 55°C and 1 minute at an elongation temperature of 72°C. After this, the temperature was 
hold for another 7 minutes at 72°C. PCR products were checked on agarose gels visualized with ethidium bromide. 
Subsequently PCR products were sent to another laboratory for fragment analysis. Results can be seen using Peak 
Scanner Software (Fig. 1). After that, allele sizes were determined. Subsequently allele frequencies were generated, 
and Hardy–Weinberg equilibrium and expected heterozygosity were evaluated using the software GENEPOP 
(http://genepop.curtin.edu.au/; Rousset, 2008). Probability of excluding paternity, and the probability of detecting MP 
was assessed with the program GERUD 2.0 (Jones, 2005). Maternal genotypes were assigned directly from analysed 
females and seen in the offspring genotypes. Paternal alleles were determined from offspring genotypes once the 
maternal alleles were taken into account (Fig. 2). With GERUD the minimum number of fathers can be evaluated. 
GERUD calculates all possible paternal multilocus genotypes and looks for the minimum number of males (maximum 
five males) which can present the progeny array, as well as, how much individual fathers contributed (Zbinden et al, 
2007). 

 
Figure 1. Example of a female analysed, the allele length at CcP7C06 and CcP2F11 locus can be seen with the Peak 

Scanner program 

MP has previously been documented in loggerhead sea turtles across the globe. As Sarı et al (2017) first 
studied the paternity on Dalyan Beach that documented the presence of high frequency of MP in the loggerhead 
population nesting on this beach. They concluded that at least 70% of female loggerheads nesting on Dalyan exhibited 
MP in their clutches, with a minimum of two contributing males for 57% of them, and a minimum of three contributing 
males for the remaining 43% (Sarı et al., 2017). Türkozan et al. (2019) recently worked on MP on green turtles on 
Akyatan beach too. Similar studies can be done with more samples over the years in order to understand the male 
mediated gene flow and operational sex ratio present in the sea. 
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Figure 2. Example of a female analysed, the allele length at CcP7C06 and CcP2F11 locus can be seen with the Peak 

Scanner program 

RESULTS and DISCUSSION 

In the following table (Table 1) and graph (Fig.3) an example of a result of genetic paternal analysis, made 
by Sarı et al. (2017) is highlighted. Through the maternal and hatchling genotypes the paternal genotypes can be 
inferred. This example shows that at least three fathers contributed to each clutch (n=3). 

 

 
Figure 3. Example of MP analysis showing relative paternal contribution to different clutches from one female, 

nested on Dalyan Beach, Turkey. Effective mating frequency (me) is the actual paternities of males 
contributed based on their contribution frequency. Edited version of the graph derived from Sarı et al., 
2017. 
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Table 1. Example of maternal and hatchling genotypes together with the resulting paternal genotypes for CcP2F11 
and CcP7C06 loci., edited version from Sarı et al. (2017). 

Female ID Maternal genotypes Hatchling genotypes 
(number of 
hatchlings) 

Inferred paternal 
genotypes 

Minimum number 
of fathers 

 CcP2F11 CcP7C06 CcP2F11 CcP7C06 CcP2F11 CcP7C06  

F10 256/268 274/290 256/256 
(11) 
256/260 
(14) 
256/268 
(22) 
256/272 
(5) 
256/276 
(3) 
260/268 
(3) 
268/268 
(4) 

258/274 
(1) 
258/290 
(3) 
266/290 
(5) 
274/274 
(5) 
274/286 
(10) 
274/290 
(1) 
274/294 
(4) 
274/298 
(14) 
286/290 
(8) 
290/294 
(3) 
290/298 
(8) 

256/272 
260/268 
268/276 

274/298 
286/294 
258/266 

3 

 

There are some non-migrant male loggerheads in Dalyan throughout the year even after mating instead of 
migrating (Kaska, personal communication), the Dalyan population may be a male-biased population in any breeding 
season. By assessing the genotypes of males that successfully mated with females at Dalyan and produced hatchlings, 
the number of males contributing to this population can be counted and therefore a more realistic estimate of the adult 
population size can also be obtained. We recommend continuing study MP on dalyan beach in order to find out this 
secret information about sea turtles. Such as if successful multiple mating occurs in the mating system of an organism, 
sperm from different males may compete to fertilise a single clutch of eggs. The survivorship of different fathers can 
also have a different rate of survivorship. It may not be the simple genetic work, it can be both ecological and 
evolutionary work to be conducted. 

REFERENCES 
Andersson M. (1994) Sexual Selection. Princeton University Press, Princeton, NJ. 
Candan O., Kolankaya D. (2016) Sex ratio of green turtle (Chelonia mydas) hatchlings at Sugözü, Turkey: Higher 
accuracy with pivotal incubation duration. Chelonian Conserv. Biol., 15 (1), pp. 102-108. 
Fuller W.J., Godley B.J., Hodgson D.J., Reece S.E., Witt M.J., Broderick A.A. (2013) Importance of spatio-temporal 
data for predicting the effects of climate change on marine turtle sex ratios. Mar. Ecol. Prog. Ser., 488. 

87



 FT-007 (Animal Biodiversity) 

Godley B.J., Broderick A.C., Downie J.R., Glen F., Houghton J.D.R., Kirkwood I., Reece J., Hays G.C. (2001) 
Thermal conditions in nests of loggerhead turtles: further evidence suggesting female skewed sex ratios of hatchling 
production in the Mediterranean. J. Exp. Mar. Biol. Ecol., 263. 
Hays G.C., Broderick A., Glen F. and Godley B. (2003) Climate change and sea turtles: a 150 years reconstruction of 
incubation temperatures at major marine turtle rookery, Global Change Biol., 9, pp. 64-646. 
Hays G.C., Mazaris A.D., Schofield G., Laloë J.O. (2017) Population viability at extreme sex ratio skews produced 
by temperature dependent sex determination. Proc. R. Soc. London B, 284, Article 20162576. 
Howe M., Fitz-Simmons N.N., Limpus C.J. and Clegg S.M. (2018) Multiple paternity in a pasific marine turtle 
population: maternal attributes, offspring outcomes and demographic inferences, Mar. Biol., 165 (2), pp. 1-15. 
Jones, A.G., 2005. GERUD 2.0: a computer program for the reconstruction of parental genotypes from half-sib 
progeny arrays with known or unknown parents. Mol. Ecol. Notes 5 (3), 708–711. 
Moore M. K. and Ball Jr R. M. (2002) Multiple paternity in loggerhead turtle (Caretta caretta) nests on Melbourne 
Beach, Florida: a microsatellite analysis, Molecular Ecology, 11(2), p. 281-288. 
Pearse D.E., Avise J.C. (2001) Turtle mating systems: behavior, sperm storage, and genetic paternity. J. 
Hered., 92 pp. 206-211. 
Rousset, F., 2008. Genepop’007: a complete reimplementation of the Genepop software for Windows and Linux. Mol. 
Ecol. Resour. 8, 103–106. 
Sarı F. (2016) İribaş deniz kaplumbağalarinda, Caretta caretta (linnaeus 1758), çoklu babalik sikliğinin belirlenmesi 
ve yavru gonadinin mikroskobik yapisinin incelenmesi, PhD thesis. 
Sari F., Koseler A., and Kaska Y. (2017) First observation of multiple paternity in loggerhead sea turtles, Caretta 
caretta, nesting on Dalyan Beach, Turkey.  Journal of Experimental Marine Biology and Ecology, 488, 60-71. 
Shamblin, B.M., Faircloth, B.C., Dodd, M.G., Bagley, D.A., Ehrhart, L.M., Dutton, P.H., Frey, A., Nairn, C.J., 2009. 
Tetranucleotide markers from the loggerhead sea turtle (Caretta caretta) and their cross amplification in other marine 
turtle species. Conserv. Genet. 10 (3), 577–580. 
Türkozan O., Karamana S., Yılmaz C. and Beşera N. (2019) Multiple paternity at the largest green turtle (Chelonia 
mydas) rookery in the Mediterranean, Regional Studies in Marine Science, 31. 
Wright L.I., Fuller W.J., Godley B.J., McGowan A., Tregenza T. and Broderick A.C. (2012) 
Reconstruction of paternal genotypes over multiple breeding seasons reveals male green turtles do not breed annually, 
Molecular Ecology, 2, pp. 3625-3635. 
Zbinden, J., Largiader C., Leippert F., Margaritoulis D., Arlettaz, R. (2007) High frequency of multiple paternity in 
the largest rookery of Mediterranean loggerhead sea turtles, Molecular Ecology 16(17). 

88



 FT-007 (Animal Biodiversity) 

Godley B.J., Broderick A.C., Downie J.R., Glen F., Houghton J.D.R., Kirkwood I., Reece J., Hays G.C. (2001) 
Thermal conditions in nests of loggerhead turtles: further evidence suggesting female skewed sex ratios of hatchling 
production in the Mediterranean. J. Exp. Mar. Biol. Ecol., 263. 
Hays G.C., Broderick A., Glen F. and Godley B. (2003) Climate change and sea turtles: a 150 years reconstruction of 
incubation temperatures at major marine turtle rookery, Global Change Biol., 9, pp. 64-646. 
Hays G.C., Mazaris A.D., Schofield G., Laloë J.O. (2017) Population viability at extreme sex ratio skews produced 
by temperature dependent sex determination. Proc. R. Soc. London B, 284, Article 20162576. 
Howe M., Fitz-Simmons N.N., Limpus C.J. and Clegg S.M. (2018) Multiple paternity in a pasific marine turtle 
population: maternal attributes, offspring outcomes and demographic inferences, Mar. Biol., 165 (2), pp. 1-15. 
Jones, A.G., 2005. GERUD 2.0: a computer program for the reconstruction of parental genotypes from half-sib 
progeny arrays with known or unknown parents. Mol. Ecol. Notes 5 (3), 708–711. 
Moore M. K. and Ball Jr R. M. (2002) Multiple paternity in loggerhead turtle (Caretta caretta) nests on Melbourne 
Beach, Florida: a microsatellite analysis, Molecular Ecology, 11(2), p. 281-288. 
Pearse D.E., Avise J.C. (2001) Turtle mating systems: behavior, sperm storage, and genetic paternity. J. 
Hered., 92 pp. 206-211. 
Rousset, F., 2008. Genepop’007: a complete reimplementation of the Genepop software for Windows and Linux. Mol. 
Ecol. Resour. 8, 103–106. 
Sarı F. (2016) İribaş deniz kaplumbağalarinda, Caretta caretta (linnaeus 1758), çoklu babalik sikliğinin belirlenmesi 
ve yavru gonadinin mikroskobik yapisinin incelenmesi, PhD thesis. 
Sari F., Koseler A., and Kaska Y. (2017) First observation of multiple paternity in loggerhead sea turtles, Caretta 
caretta, nesting on Dalyan Beach, Turkey.  Journal of Experimental Marine Biology and Ecology, 488, 60-71. 
Shamblin, B.M., Faircloth, B.C., Dodd, M.G., Bagley, D.A., Ehrhart, L.M., Dutton, P.H., Frey, A., Nairn, C.J., 2009. 
Tetranucleotide markers from the loggerhead sea turtle (Caretta caretta) and their cross amplification in other marine 
turtle species. Conserv. Genet. 10 (3), 577–580. 
Türkozan O., Karamana S., Yılmaz C. and Beşera N. (2019) Multiple paternity at the largest green turtle (Chelonia 
mydas) rookery in the Mediterranean, Regional Studies in Marine Science, 31. 
Wright L.I., Fuller W.J., Godley B.J., McGowan A., Tregenza T. and Broderick A.C. (2012) 
Reconstruction of paternal genotypes over multiple breeding seasons reveals male green turtles do not breed annually, 
Molecular Ecology, 2, pp. 3625-3635. 
Zbinden, J., Largiader C., Leippert F., Margaritoulis D., Arlettaz, R. (2007) High frequency of multiple paternity in 
the largest rookery of Mediterranean loggerhead sea turtles, Molecular Ecology 16(17). 

 

 

FT-008 (Genetics) 

Genetic Structure of Sporadic Nesting Loggerhead Sea Turtle 
(Caretta caretta) in Aegean Coast of Turkey 

Arzu Kaska1, Gizem Koç2, Doğan Sözbilen2,3, Yakup Kaska2,4 

1 Department of Science Education, Faculty of Education, Pamukkale University, Denizli, Turkey 

2 DEKAMER, Sea Turtle Research, Rescue and Rehabilitation Centre, Iztuzu, Dalyan/Muğla, Turkey 

3 Department of Veterinary, Acıpayam Vocational School, Pamukkale University, Denizli, Turkey 

4 Department of Biology, Faculty of Arts and Sciences, Pamukkale University, Denizli, Turkey 

ABSTRACT 
Turkish beaches are very important for the nesting of loggerhead sea turtles. There are currently 22 beaches 

identified as main nesting sites starting with Ekincik at the west, to the Samandağ to the East. In recent years, there 
have been some records of loggerhead nests in the Aegean coast of Turkey. Since the mother of these nests were 
unknown, a tissue samples from dead embryos can be used to identify the genetic haplotypes of these mothers, then 
this information can be used whether these are new colonies of loggerhead sea turtles entering into the Mediterranean 
or a migrant individual from other nesting sites. In this study, we aimed to identify the genetic structure of nesting 
females in sporadic nesting sites. A total of 20 nests were samples over the five years from Aegean coast of Turkey. 
A total of three haplotypes were identified and one of which were common haplotype (CC-A.2.1) and two haplotypes, 
previously reported only from two distinct nesting sites. These means that sporadic nesting events on the Aegean 
coasts of Turkey could be a precursor to a possible future colonization. Having two rare haplotypes on sporadic nesting 
sites in Turkey might suggest there are new individuals from different management units still entering to the 
Mediterranean and looking for a possible nesting site. 

Keywords: Genetic structure, Sporadic nesting, Geographic shift, The Mediterranean 

INTRODUCTION 

Sea turtles represents philopatry which is defined as returning their natal beaches (Greenwood 1980; Cury 
1994; Refsnider and Janzen 2010). This behaviour brings many evolutionary advantages, such as increasing the chance 
of finding mates for reproduction (Sheldon 1994). Natal beaches are also proving the reproduction success of these 
locations (Refsnider and Janzen 2010). However, the changes in environmental parameters may affect the behaviour 
or distribution of any living creature. The effects of climate change on the environment, thereby on many organisms 
is one of the biggest concerns of present-day. One of the main responses to climate change is the shifting of the 
geographic range of a species (Parmesan et al. 1999; Walther et al. 2002). Sea turtles are also representing Temperature 
Sex Determination (TSD) (Mrosovsky and Yntema 1980), and it is expected that the climate change to have several 
negative effects on sea turtles (Fuentes et al. 2013). The sporadic nesting is considered as one of the geographic range 
shift behaviour which refers to a rare nesting in an area where no nesting activity has been recorded previously, to 
cope with the effects of climate change. Sporadic nesting events were previously reported for some beaches from the 
western Mediterranean (Delaugerre and Cesarini 2004; Bentivegna et al. 2008; Tomás et al. 2008; Sénégas et al. 
2009). Sporadic nesting events were only reported from two studies from Turkey previously (Başkale et al. 2018; 
Sönmez et al. 2020). In this study, we reported the genetic origins of the loggerhead sea turtle from Aegean coasts of 
Turkey. 

MATERIALS and METHODS 

We collected dead embryo samples from 20 sporadic nests laid in the beaches from Bodrum (3), Didim (1), 
Izmir (4), Kuşadası (12) between 2016 and 2020. 
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An approximately 800 basepair long fragment of the non-coding mitochondrial DNA (mtDNA) control 
region was amplified by Polmerase Chain Reaction (PCR). The primer pair used is LCM15382 (5′-GCTT 
AACCCTAAGCATTGG-3′) and H950 (5′-GTCTCGG ATTTAGGGGTTT-3′) (Abreu-Grobois et al. 2006). The 
diluted amplification products were sent to Genartek (Istanbul, Turkey) for DNA purification and Sanger sequencing. 
Both, the forward and reverse direction were sequenced.  

Obtained sequences were aligned and, if necessary, edited using the program BioEdit version 7.2.5 (Hall 
1999). Haplotype classification was conducted through comparing the sequences with haplotypes already presented 
in the Archie Carr Center for Sea Turtle Research database (ACCSTR; http://accstr.uf.edu/fles/cclongmtdn a.pdf) and 
the sequence comparison tool, GenBank BLAST (http://ncbi.nlm.nih.gov/Blast.cgi). To highlight the relationship 
between different haplotypes identified, haplotype networks based on the median-joining algorithm were created using 
the program POPART version 1.7 (Leigh and Bryant 2015) showing mutations as 1-step-edges. In order to do this, 
alignments were first converted from Fasta files to Nexus file formats using FaBox version 1.5 
(https://birc.au.dk/~palle/php/fabox/index.php).  Mitochondrial control region polymorphism data was obtained for 
each country and in total by estimating the haplotype diversity (Hd), nucleotide diversity (π), number of haplotypes 
(n) and number of polymorphic sites in DnaSP version 5.10.01 (Librado and Rozas 2009). 

RESULTS and DISCUSSION 

We identified three haplotypes for the samples from sporadic nesting sites in Turkey. The most common 
haplotype with 75 % was CC-A2.1 followed by the haplotype CC-A20.1 (15%) and CC-A6.1 (10 %) (Figure 1). 
Individuals from sporadic nesting sites (n=20) with three haplotypes, the haplotype diversity (Hd) is calculated as 0.43 
with Nucleotide diversity (π) of 0.0003 ± 0,0001. 

Two out of three haplotypes found, CC-A2.1 and CC-A20.1 are described in both Atlantic and Mediterranean 
rookeries (Saied et al. 2012; Shamblin et al. 2014) whereas CC-A6.1 is specific to the Mediterranean (Clusa et al. 
2014; Tolve et al. 2018). CC-A20.1, described in several rookeries from the Atlantic, was until now described only in 
Calabria, southern Italy (Garofalo et al. 2009; Tolve et al. 2018 and references therein). Stranded individuals carrying 
CC-A20.1 were found in the north-eastern Adriatic (Tolve et al. 2018), and more recently revealed as stranded or 
bycatch in French Mediterranean coasts (Loisier et al. 2021). In our study, we detected this haplotype as the second 
most common haplotype found at sporadic nesting sites in Bodrum, Turkey. CC-A6.1, specific to the Mediterranean, 
was known as an endemic to western Greece (Clusa et al. 2014; Tolve et al. 2018 and references therein). This 
haplotype was now identified at a sporadic nesting site in Kuşadası, Turkey. 

 
Figure 1 Haplotype network of the individuals from the sporadic nests 
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Sporadic nesting events was previously suggested as possible colonisation of the loggerhead sea turtle to 
cope with the potential effects of climate change in the western Mediterranean (Carreras et al. 2018). Our results may 
also support this assumption as we detected sporadic nesting sites in the northern latitudes in comparison to known 
nesting sites in Turkey. In addition, we detected two haplotypes that previously found only in Calabria, Italy, and 
Western Greece. The connection between WGR nesting sites and Aegean coast of Turkey was reported (Schofield et 
al. 2010; Rees et al. 2017). Previously no connection between Calabria loggerhead turtles and Turkish coasts were 
reported. The detection of these two haplotypes in sporadic nesting events may also support the sporadic nesting events 
in foraging grounds may be a mechanism to cope with philopatry limitations hypothesis previously made by Carreras 
et al. (2018). 

Haplotype CCA-20.1 is a common haplotype in the Atlantic however in the Mediterranean it was only 
reported at a sporadic nesting site in Calabria and was now found at another sporadic nesting site in Turkey. It could 
be that individuals from the Atlantic migrate to the Mediterranean to find new suitable nesting sites. Nesting site for 
colonisation as it already occurred during the late Pleistocene and the Holocene (Clusa et al. 2013). Our results show 
that sporadic nesting events on the Aegean coasts of Turkey could be a precursor to a possible future colonization. 
Thus, we strongly recommend that measures be taken to protect these beaches in their current state and start regular 
monitoring throughout the Aegean beaches of Turkey 

We can speculate that a majority of these females might be nesting on main beaches of Turkey and keeping 
the last clutches in their oviduct and on their migration, they search for a possible nesting sites and deposit the last 
clutches on those beaches. Although we do not have the scientific proof of this but the remaining two haplotypes with 
25% are also possible to nest on Central or western Mediterranean and then they choose to nest on western beaches 
of Turkish Aegean coast. 
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ABSTRACT 
Wheat varieties have low concentration of grain micronutrients for human balanced nutrition. Therefore, 

there is a need a genetic enhancement by micronutrient of crops (bio fortification) to provide a cost-effective way of 
diminishing malnutrition. In our study, genetic variability of spring common wheat was broaden by irradiation with 
100-Gy and 200-Gy doses from a 60Co source and Kazakhstan variety of the parent Almaken. Mutant lines (M5 

generation) were evaluated for grain phytic acid concentration (PhyC) and molar rations of Phy: Fe and Phy:Zn  to 
estimate microelements bioavailabilities and correlations between quality characteristics and grain size and grain 
shape parameters. Significant variation in grain PhyC was found. Several mutant lines with significantly decreased 
PhyC by 1.6–4.62 times, than that the parent was identified. There was wide variation in grain Fe and Zn 
bioavailability calculated as molar ratios of phytic acid to Fe- and Zn concentrations (Phy:Fe and Phy:Zn, respectively) 
in mutant lines. The highest metal bioavailability for Phy: Fe and Phy:Zn  revealed in mutant lines exceeded that the 
parental cultivar by 2.87- and  3.06- fold, respectively. The Phy:Fe significantly correlated with grain width but not 
with grain length and area in 200 Gy-dosed mutants, notably with grain ZnC. 

Keywords: Mutation, Spring wheat, Nutritional quality, Bioavailability, Phytic acid 

INTRODUCTION 

Micronutrients malnutrition is widespread throughout the world. The deficiency of Fe and Zn is especially 
acute, affecting more than half the world's population [1]. The solution of iron deficiency has become one of priorities 
of ministry of health of Central Asia and Kazakhstan and the states as a whole. Bread wheat (Triticum aestivum L.) is 
a main crop with global importance for food safety and it is one of the major cereal source of nutrients for both human 
and animal nutrition, providing 28 % of the world’s edible dry matter and up to 60 % of the daily calorie intake in 
developing countries [2], [3].  However, cultivated wheat varieties, generally, have grain low concentration of 
micronutrients including Kazakh varieties for balanced nutrition. For this reason, there is a need for genetic 
enhancement by micronutrient of crop (bio fortification) to provide a cost-effective way of diminishing global 
malnutrition.  

Wheat foods are rich in antinutrients, first of all, phytic acid (Phy), which interferes with the absorption or 
utilization of nutrients in humans [4], [5]. Phytic Acid (Phy, myo-inositol 1,2,3,4,5,6- hexakisphosphate) as the major 
storage form of seeds phosphorus (P), strongly affects the bioavailability of metals due to the powerful chelation with 
each other, forming phytate salt [6]. High micronutrient bioavailability can be achieved by the reduction of 
antinutritional agents. The Phy level is considered to be one of the most important causative factors limiting metal 
bioavailability through chelation [7]. Micronutrient intake from wheat is essentially determined by the amount 
available for human absorption. In general, staple food crop grains contain very low bioavailable Fe and Zn (i.e., about 
5% of the total grain Fe and about 25% of the total Zn are bioavailable). Therefore, breeding for low phytate content 
considered to be reasonable objective to enhance nutritional quality of any crop.  

Grain size and grain shape are substantial breeding traits because they are phenotypically the most stable of 
yield components [8]. They also have significant influence on the many end-use characteristics such as milling yield, 
flour yield and starch damage. Larger grains have strong contribution into higher grain weight. Grain weight is widely 
used in improvement of wheat varieties and it is regarded as dependent on grain size or shape as the parameters, which 
define individual grain packages. 
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Successful breeding for improvement of many agronomic important traits including grain quality require 
genetic variation by those traits of the accessions of target species, which should to be separable from non-genetic 
impacts. However, modern breeding process has dramatically narrowed the variation of important traits in many food 
crops, especially among common wheat cultivars, which are widely used in breeding programs [9]. In addition, over 
the years, wheat breeding has reduced genetic diversity through the replacement of cultivars by modern higher yielding 
varieties [10], which can result in decreased nutritional quality. Mutagenesis is a powerful tool to broaden genetic 
variation and has been used for yield increase but has been studied less for the improvement of grain nutritional value 
[10], [11]. To date, over 3275 mutant varieties in more than 220 plant species have been officially released worldwide 
[10]. Mutagenesisis especially valuable for inducing novel genetic variation in major crops that have limited genetic 
variability [11]. 

The objectives of this study were: (1) to evaluate the variability in grain PhyC, molar rations of Phy:Fe and 
Phy:Zn to estimate the metals bioavailability, (2) the correlations between PhyC and Phy:Fe and Phy:Zn with grain 
size and shape parameters  in spring wheat parent cv. Almaken and advanced mutant lines (M5) which were produced 
after 100- and 200 Gy-gamma doses treatments. 

MATERIALS and METHODS 

Plant Material and Application of Induced Mutation 
Grains of spring bread wheat variety Almaken (T. aestivum L.) were irradiated with 100 and 200 Gy doses 

from a 60Co source at the Kazakh Nuclear Centre. Grains were planted after irradiation to raise M1 plants. The M1 
generation was grown in the experiment afield of the Kazakh Institute of Agricultural and Farming near Almaty 
(43°15′N, 76°54′E, and elevation 550 m above mean sea level) [12]. Grains of the spring bread wheat cv. Zhenis 
(Triticum aestivum L.) were irradiated with 100 Gy and 200 Gy doses from a 60Co source at the Kazakh Nuclear 
Centre, Almaty. After irradiation, seeds were sown to raise M1 plants [12]. After harvesting the M5 plants, 15 lines 
from the original 100 Gy radiation dose were selected. These lines were numbered as follows: Almaken M5 mutant 
lines: 75(2), 76(2), 76(3), 79(1), 79(5), 81(1), 82(2), 82(4), 82(5), 84(2), 84(4), 89(5), 89(8) 91(1) and 91(2).  Another 
15 lines were selected from the 200-Gy radiation dose and these were numbered: Almaken M5 mutant lines: 94(2), 
94(4), 95(2), 95(3), 95(5), 95(7), 95(8), 98(1), 98(2), 98(4), 98(6), 101(1), 101(3), 101(5) and 101(6). These two 
mutant populations, selected from two different levels of radiation, were then used for determination of PhyC 
concentrations, molar rations of Phy:Fe and Phy:Zn and  the correlations between bioavailability of Fe, Zn  and grain 
morphometry. 

Determination of Chemical Composition and Grain Morphometric Analysis 
Grain morphology measurements were made with the Win RHIZO, an image analysis system version 1.38 

(2007, Reagent Instruments Inc., Canada), the results of measurement data; grain length(GL), grain width (GW) and 
grain area (GA) are presented in [12].  The digestion and extraction of the sample (0.2 g) and assessment of FeC and 
ZnC are also described in [12]. 

Determination of Phytic Acid Conсentration In Grain Sample 
For PhyC determination, a Megazyme (Ireland) kit was used by making some modifications to the protocol 

(Megazyme, 2016) provided. A 2,0 g grain sample was milled into whole-meal flour using a ground with a mixer mill 
(Retsch MM400 GmbH). Half of one gram of the resulting whole meal flour was digested with 10 mL of HCl (0.66 
M) inside 15 mL Falcon tubes, placed in a mixer with oscillatory agitation overnight (15 h) at room temperature. The 
1 mL of the extract was centrifuged at 13,000 r.p.m. for 10 min. The solution in a new tube was neutralized by the 
addition of 0.3 mL of a 2:1 (NaOH 0.75 M: HCl 0.66 M) mixture. A control blank sample was included with 0.1 mL 
of HCl 0.66 M. After that, following the official protocol of Megazyme was carried out for the enzymatic 
dephosphorylation reaction to calculate the free and total phosphorus (P) content of the samples. The preparation of 
the phosphorus calibration curve was done according to Megazyme protocol. The calculation of P and PhyC was 
carried out following Megazyme instructions. Grain phytic acid concentration was expressed as mg/g. 
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Successful breeding for improvement of many agronomic important traits including grain quality require 
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varieties [10], which can result in decreased nutritional quality. Mutagenesis is a powerful tool to broaden genetic 
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morphometry. 

Determination of Chemical Composition and Grain Morphometric Analysis 
Grain morphology measurements were made with the Win RHIZO, an image analysis system version 1.38 

(2007, Reagent Instruments Inc., Canada), the results of measurement data; grain length(GL), grain width (GW) and 
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ZnC are also described in [12]. 
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For PhyC determination, a Megazyme (Ireland) kit was used by making some modifications to the protocol 

(Megazyme, 2016) provided. A 2,0 g grain sample was milled into whole-meal flour using a ground with a mixer mill 
(Retsch MM400 GmbH). Half of one gram of the resulting whole meal flour was digested with 10 mL of HCl (0.66 
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1 mL of the extract was centrifuged at 13,000 r.p.m. for 10 min. The solution in a new tube was neutralized by the 
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Molar Ratios of Phy:Fe and Phy:Zn Calculations 
The concentrations of PhyC, Fe and Zn, were converted into moles by dividing by their respective molar 

mass and atomic weight (660.04, 55.85 and 65.4 g mol−1, respectively). The molar ratios of Phy:Fe and Phy:Zn were 
then calculated. 

Statistical Analysis 
All data were analyzed using R 3.0.2 (R Core Development Team 2013). The simultaneous tests of general 

linear hypotheses, Dunnett contrasts, were used for multiple comparisons of the means. Summary data are reported as 
mean values ± standard deviation. Data with box plots and Bonferroni tests, correlation coefficients and p values were 
calculated using the Gen Stat software (10thedition). Linear or Pearson correlation coefficients were used to test for a 
linear relationship between grain parameters. When testing significance, testing r2 values are more meaningful as they 
describe the amount of covariation explained by an r value and these are shown as % values. A p – value≤0.05 was 
considered statistically significant. One way ANOVA (single factor) analysis using excel 2007 and the means were 
tested the Tukey test at (P < 0.05) significance level. 

RESULTS and DISCUSSION 

Micronutrient intake from wheat is essentially determined by the amount available for human absorption. 
High micronutrient bioavailability can be achieved by the reduction of antinutritional agents. The PhyC is one of the 
most important causative factors limiting metal bioavailability through chelation [6], [7]. Evaluation of spring wheat 
parent cv. Almaken 100 Gy- and 200 Gy-dosed M5 mutant lines for grain PhyC showed considerable genetic variation 
among genotypes (fig. 1). The variation found for PhyC ranged from 0.29 to 1.7 mg/g (4.85-fold variation) in all of 
the mutant lines. These ranges of values define the genetic variability that exists in the pooled parent and gamma-
irradiated lines under one set of environmental conditions. When compared to the parent cv. Almaken, significantly 
lower PhyC by 1.48 to 4.68-fold was detected in 9 mutant lines (30 %). 

 
Figure 1. Frequency distribution for spring wheat grain phytic acid concentration (PhyC) in the parent cv. Almaken 

and 100 Gy- and 200 Gy-dosed M5 mutant lines 

Breeding for low PhyC is a reasonable objective to enhance nutrient bioavailability in grain. For the decline 
of PhyC, essential efforts have been made to mutagenize crops. Low phytate cereal mutants (lpa) have been reported 
using chemical and physical mutagenesis [13] – [16]. In wheat, the lpa mutant was isolated by chemical mutagenesis 
[15]. The lpa maize mutants have been used for the breeding of high inorganic phosphate (HIP) phenotypes [14]. At 
the same time, the lpa mutations found in several crops usually lead to pleiotropic effects on plant and seed 
performance such as reduced germination and emergence rate, lower seed filling, and susceptibility to stress [14]. Our 
experiments showed that low Phy wheat lines generated from cv. Almaken by the 100 Gy and 200 Gy radiation did 
not differ in seed viability, shoots and roots growth when compared with the parent (data not shown). 
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Studies of natural wheat variation revealed the huge difference for PhyC. Similar PhyC to the means of the 
current study were reported in Liu et al. (2017) [17]. Studies of natural wheat variation revealed huge differences in 
PhyC. The range of variation found was of 5.9-45.4 mg/g [18] – [21]. However, these findings are inconsistent due to 
differences in the methodology employed for determination of Phy levels, as indicated by Gibson et al. [22], stressing 
that selection of the most appropriate method for Phy analysis is critical. 

The potential bioavailability of the nutrients for human consumption is estimated by the Phy:micronutrients 
molar ratios or vice versa for the microelements. In general, low molar ratio means high mineral bioavailability and 
the same conversely. [22].  Based on the results of PhyC (fig. 1) and measurements of FeC and ZnC [12] in spring 
wheat parent cv. Almaken and 100 Gy- and 200 Gy-dosed M5 mutant lines, we calculated the molar ratios of Phy:Fe 
and Phy:Zn, the data of  which are shown in fig. 2 and fig. 3, respectively. Significant variations in molar ratios of 
Phy:metals (Fe, and Zn) were also noted between the parent and mutant lines with ranges of 1.30-4.48 for for the 
Phy;Fe and 1.30-4.09 for the Phy:Zn.  The lowest means of PA:Fe  and PA:Zn was found in 5 genotypes of  200 Gy-
dosed lines  (33.3%) numbered as follows by: 95(8), 98(1), 98(4), 98(6), 101(1)  which was about 3-times lower 
comparing to the parent cv. Almaken. Accordingly, the highest metals bioavailability related to the low Phy: Fe and 
Phy:Zn was revealed in mutant lines exceeded that the parental cultivar by 2.87- and  3.06- fold, respectively. 

 

Figure 2. Frequency distribution for spring wheat grain molar ratios of Phy:Fe in the parent cv. Almaken and 100 
Gy- and 200 Gy-dosed M5 mutant lines 

 
Figure 3. Frequency distribution for grain molar ratios of Phy:Zn in the parent cv. Almaken and 100 Gy- and 200 

Gy-dosed M5 wheat mutant lines 
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Studies of natural wheat variation revealed the huge difference for PhyC. Similar PhyC to the means of the 
current study were reported in Liu et al. (2017) [17]. Studies of natural wheat variation revealed huge differences in 
PhyC. The range of variation found was of 5.9-45.4 mg/g [18] – [21]. However, these findings are inconsistent due to 
differences in the methodology employed for determination of Phy levels, as indicated by Gibson et al. [22], stressing 
that selection of the most appropriate method for Phy analysis is critical. 

The potential bioavailability of the nutrients for human consumption is estimated by the Phy:micronutrients 
molar ratios or vice versa for the microelements. In general, low molar ratio means high mineral bioavailability and 
the same conversely. [22].  Based on the results of PhyC (fig. 1) and measurements of FeC and ZnC [12] in spring 
wheat parent cv. Almaken and 100 Gy- and 200 Gy-dosed M5 mutant lines, we calculated the molar ratios of Phy:Fe 
and Phy:Zn, the data of  which are shown in fig. 2 and fig. 3, respectively. Significant variations in molar ratios of 
Phy:metals (Fe, and Zn) were also noted between the parent and mutant lines with ranges of 1.30-4.48 for for the 
Phy;Fe and 1.30-4.09 for the Phy:Zn.  The lowest means of PA:Fe  and PA:Zn was found in 5 genotypes of  200 Gy-
dosed lines  (33.3%) numbered as follows by: 95(8), 98(1), 98(4), 98(6), 101(1)  which was about 3-times lower 
comparing to the parent cv. Almaken. Accordingly, the highest metals bioavailability related to the low Phy: Fe and 
Phy:Zn was revealed in mutant lines exceeded that the parental cultivar by 2.87- and  3.06- fold, respectively. 
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Analysis of variance (ANOVA) for differences in PhyC, Phy:Fe and Phy:Zn among the parent cv. Almaken 
and e irradiated mutant lines is shown in Table 1. These results revealed significant differences between the cv. 
Almaken and 100 Gy- and 200 Gy-dosed mutant lines for all investigated traits characterizing grain nutritional quality 
for cv. Almaken and the 100 Gy-treated lines and cv. Almaken and the 200 Gy-treated lines (Table 1). However, the 
interactions between the 100 Gy- and 200 Gy-dosed lines were no significant in terms of all of these traits. The greatest 
impact for PhyC, Phy:Fe and Phy:Zn was 200 Gy radiation, showing its the most influence for their improvement and 
also indicating its increased efficiency to generate mutations in the genome associated with these traits. 

Table 1. Comparison of grain phytic acid concentrations and molar rations of Phy:Fe and Phy:Zn of spring wheat 
advanced M5 mutant lines and parent cv. Almaken 

Source of variation cv. x 100 Gy-dosed lines cv. Almaken x 200 Gy-
dosed lines 

100 Gy- x 200 Gy-dosed 
lines 

Df 59 59 89 
PhyC (mg/g) 65,96*** 111,75*** 0.29 
Phy:Fe 38.22*** 113.59*** 0.88 
Phy:Zn 94.56*** 105.68*** 2.19 
Note. Data are presented as a percentage of the total sum fromANOVA analysis. The lines were significantly different from the parental line. 
Asterisks, ∗, ∗∗, and ∗ ∗ ∗, denote significance at the P<0.05, 0.01, and 0.001 level, respectively. 

Table 2. R2 correlation coefficients between grain metals concentrations, PhyC, molar rations of Phy:Fe and Phy:Zn  
and grain morphometric parameters (grain length, width and area) in the parent cv. Almaken and 100 Gy- 
and 200 Gy-dosed M5 spring wheat mutant lines with p-values denoted by asterisks. 

Grain traits PhyC , mg/g Molar 
rations of 
Phy:Fe 

Molar 
rations of 
Phy:Zn 

Grain 
length 
GL, mm 

Grain 
width, 
GW, mm 

Grain area, 
GA, mm2 

FeC, mg/kg 

cv. Almaken  
Phy:Fe 0.33       
Phy:Zn 0.65*** 0.20      
GL 0.08 0.001 0.03     
GW 0.01 0.001 0.001 0.95    
GA 0.18 0.05 0.02 0.99 0.99   
FeC, mg/kg 0.04 0.46 0.03 0.14 0.43 0.27  
ZnC, mg/kg 0.18 0.09 0.73*** 0.91 0.75 0.85 0.04 
100 Gy- dosed M5 mutant lines 
Phy:Fe 0.66***       
Phy:Zn 0.81*** 0.73***      
GL 0.005 0.09 0.03     
GW 0.07 0.02 0.05 0.001    
GA 0.02 0.15 0.02 0.04 0.34*   
FeC, mg/kg 0.12*** 0.52 0.25** 0.001 0.04 0.10  
ZnC,mg/kg 0.38*** 0.30*** 0.71*** 0.01 0.02 0.04 0.15** 
200 Gy- dosed M5 mutant lines 
Phy:Fe 0.48***       
Phy:Zn 0.72*** 0.54***      
GL 0.09 0.14 0.09     
GW 0.20 0.24** 0.19 0.25***    
GA 0.16 0.18 0.16 0.37*** 0.19**   
FeC, mg/kg 0.16 0.66 0.16 0.02 0.05 0.05  
ZnC,mg/kg 0.81*** 0.40*** 0.82*** 0.07 0.06 0.19** 0.05 
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To examine the relationships between grain metals concentrations, PhyC, molar rations of Phy:Fe and Phy:Zn  
and grain morphometric parameters (grain length, width and area), a correlation analysis (R2) was conducted; data are 
presented in Table 1. In parent cv. Almaken the correlations between PhyC and molar rations of Phy:Zn (r2 = 0.65, P 
< 0.001) and  ZnC with Phy:Zn (r2 = 0.73, P < 0.001) were highly significant. There not were significant relationships 
of all the quality parameters with grain morphometry.  

Concerning to grain chemical analysis of micronutrients, the PhyC significant correlated with FeC (r2 = 0.12, 
P < 0.001), with ZnC (r2 = 0.38, P < 0.001) and more highly with Phy:Fe (r2 = 0.66, P < 0.001), with Phy:Zn (r2 = 
0.73, P < 0.001) in 100 Gy-dosed M5 spring wheat mutant lines (Table 1). Like to the parent cv. Almaken, we observed 
that there was no significant correlation between nutritional traits and grain morphometric parameters. 

In the 200-Gy treated mutant lines, relative to grain analysis of micronutrients, the PhyC was highly 
significant related to ZnC  (r2 = 0.81, P< 0.001)  and Phy:Fe and Phy;Zn  (r2 = 0.48, P< 0.001 and (r2 = 0.48, P < 
0.001), respectively) (Table 2). At 200 Gy irradiation dose there were significant relationships of Phy:Fe with ZnC 
and also with Phy:Zn and notably with grain morphometry as GW. The last finding as significant correlation between 
Phy:Fe  and GW (r2 = 0.24, P < 0.01) was only  revealed for Almaken 200 Gy-derived mutant lines. 

CONCLUSION 

The data generated in the present study has shown considerable variation in grain antinutrients (PhyC)  and molar 
rations of Phy:Fe  and Phy:Zn in new spring wheat mutant lines (M5) that were derived from 100 and 200 Gy treatment 
of the parent cv. Almaken. Generally, the correlations between the investigated quality traits were found to be higher 
for the 100 Gy- and 200 Gy-derived lines than the cv. Almaken. We revealed significant and positive associations 
between Phy:Fe and grain morphometry as  GW only in the 200 Gy-dosed lines. The distinctive significant feature in 
the 100 Gy- and 200 Gy-dosed lines was the correlation between Phy:Fe with ZnC and Phy:Zn which was not revealed 
in the parent cv. Almaken. The promising mutant lines identified could be useful to generate mutant varieties with 
appropriate levels of bioavailable metals, which can lead to the development of variety-based products rich in the 
desired minerals to overcome deficiencies in human intake. 
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To examine the relationships between grain metals concentrations, PhyC, molar rations of Phy:Fe and Phy:Zn  
and grain morphometric parameters (grain length, width and area), a correlation analysis (R2) was conducted; data are 
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Flea beetle (Chaetocnema concinna M, 1802) and brassy flea beetle 
(Ch.breviuscula Fald, 1884) as the main pests of the sugar beet 

Saliga Gazi1 

1 Institute of Zoology of ANAS, Azerbaijan  

ABSTRACT 
The studies have been carried out in Imishli and Agdash districts which are the main regions of Azerbaijan 

making cultivation of sugar beet in 2017-2020. The spread of the 4 species of Leaf Beetles (Chrysomelidae) family 
of the Beetles (Coleoptera) group has been defined in the agro-ecosystem of sugar beet along with other pests. As two 
of these species (brassy flea beetle and flea beetle) are severe pests, their bio-ecological characteristics, phenology 
and perniciousness have been thoroughly investigated. It has been defined that both pests give two generations in the 
stationary fields and the infection rate of plants become higher than 4-5 points during the mass reproduction. 

Keywords: Ecosystem, Brassy fleas beetle, Flea beetle, Bio-ecology, Phenology, Pest 

INTRODUCTION 

As the cropping of sugar beet increases annually in our Republic, the study of species of the pests of sugar 
beet is very essential in this agro-ecosystem. Thus, the study of species of pests in the sugar beet fields is considerably 
important in order to detect the agricultural-important species that cause serious crop losses and are widespread in the 
area and to take preventive measures against these species. For this reason, the constant expeditions were organized 
from the beginning of March in the sugar beet farms of Imishli and Agdash districts of Republic, as well as, in the 
individual gardens of people and actual materials were analyzed along with route observations in 2017-2020. 

MATERIALS and METHODS 

The studies have been performed in outdoor and laboratory conditions. The laboratory experiences were 
taken in the laboratory of the Institute of Zoology of ANAS for Ecology and Physiology of Insects and the specific 
automatic-controlled thermostats of Applied Zoological Center and the room conditions. The outdoor experiences 
were performed in the specific stationery and individual areas growing the sugar beet in Imishli and Agdash districts. 
In the process of collecting fast-moving insects, special entomological bags were used. For this process, specific parts 
were selected in the areas and the insects were quickly gathered into bags through beating considering on all plants in 
the areas for diagonal, then these insects were taken to the laboratory for next experiments and destination by putting 
into test tubes and specific bottles. To define the species of low moving insects, the plants of selected areas were 
observed for the diagonals and the detected insects were collected into specific containers and were directed for the 
incoming operations. The eggs, larvae, and caterpillars encountered during the collection of insects were nurtured in 
laboratory conditions until the stage of imago and their species were identified. The characteristics of widespread and 
agriculture-important pests such as bio-ecological indications, phonological calendars, perniciousness degrees have 
been thoroughly investigated in both stationary and if needed laboratory conditions.    

The damage of plants in the areas was calculated by the following formula. 

                                                        P= (n*100)/N 

Here,       P- damage percentage of plants in the area  

                N- total number of examined samples 

                 n- number of damaged plants  

                 100- is a ratio of conversion into percentage. 
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Taxonomic classification and mathematical applications of the species were based on methods accepted in 
entomology [3]. 

RESULTS and DISCUSSION 

During the studies, it has been defined that the species of the Chrysomelidae family of Coleoptera group have 
specific economic importance in the sugar beet agro-ecosystem. The systematic and deliberate study of leaf beetles, 
operations for biology and ecology of pests of crops, the scientific elaborations of preventive measures for the 
hazardous pests launched in Azerbaijan since 1966 [2]. However, any detailed studies have not been carried out in the 
sugar beet agro-ecosystem before our studies. The characteristics such as growth dynamics in the agro-ecosystem, 
biological indicators, etc. of brassy flea beetles and flea beetles which are widespread in the sugar beet fields of our 
Republic have been observed by us in 2017-2020. 4 species (Chaetocnema concinna M, 
1802, Ch.breviuscula Fald,1884, Phyllotrata atra F, 1775 və Cassida nebulosa D.) belonging to 3 kinds of this family 
have been discovered in the stationary areas, during the studies. As the brassy flea beetle and flea beetle are the 
widespread and hazardous pests among these species, their bio-ecological characteristics and phonologies have been 
researched. 

Brassy flea beetle - (Chaetocnema breviuscula Fald, 1802) 
These species belong to the family of leaf beetles, the body size varies between 1,6-2,2 mm. It seriously 

damages the productivity of sugar beet during mass reproduction [5]. The flea beetle is considered the main pests in 
Belorussia, it is widespread and it seriously damages the agricultures [2]. According to Markov (Markov F.U, 1982), 
Chaetocnema breviuscula Fald and Ch.tibalis species lead to extensive damages in the sugar beet farms every year, 
becoming widespread in Kyrgyzstan and Kazakhstan since the 1960s. According to the author, the reproductive 
performance of both species is incomplete. The development of the first generation proceeds until May-July, and the 
development of the second generation proceeds from July to the end of autumn. The mass flying of the beetles of the 
first generation is observed in the third decade of June and in July, and the mass flying of the second generation is 
observed from the last decade of August to the end of the vegetation [6]. The conclusion of the hibernation of brassy 
flea beetle becoming widespread in the sugar beet fields of our Republic is observed at the end of March and at the 
beginning of April. After the hibernation, the beetles firstly feed on field sorrel (Polygonaceae family) and some 
species of Poaceae family, after a while, they begin to fertilize (II decade of April). After the fertilization, female 
individuals lay 4-6 eggs at 1-3 cm depth of the humid soil near the plants. It should be mentioned that the female 
individuals repeat this egg-laying process with an interval of 3-4 days several times (3-5 times). Commonly, 1 female 
individual can lay 80-120 eggs during the reproductive period. Embryonic growth keeps on 10-16 days, depending on 
temperature. The growth of larvae continues up to 1 month. The larvae are very active, feeding on the roots of plants 
in the soil, and then destroying their leaves by eating them. The damage caused by larvae in the early stages of the 
sprouts is more hazardous. Thus, they gnaw the flower bud of the sprout, leading to stop the growth of the plant 
completely and destroy it. During our studies in the stationary areas of Imishli district, it has been defined that this 
pest reproduces twice in these areas - (Table 1). The development of the first generation continues from April to the 
second decade of August, the development of the II generation continues from the end of June to September. During 
this period, adult insects actively feed and hibernate in these areas, either in the soil layer or among the thick plant 
residues. 
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Phonological Calendar of Brassy Flea Beetle (Imishli, 2017-2018) 

Table 1. Phonological Calendar of Brassy Flea Beetle 

Note: (i) –hibernated beetles, y-eggs s-larvae, i-active beetles, p-pupa 

As indicated in the table, the period when the beetle causes the most damage to plants is observed from the 
first decade of May to the second decade of June and from the beginning of July to the middle of September. It should 
be noted that as the development period of the first generation coincides with the first development of the plant, the 
damage to the plants becomes greater. During the development of the second generation, as the leaves of the plant 
become rougher, the beetles lay their eggs on other weeds with more succulent and younger leaves (mainly weeds 
belonging to Chenopodiaceous family, trefoil, autumn crops, etc.).  During the mass growth of the pests, the infection 
rate of the plants in the agro-ecosystem becomes higher than 30-35%. 

Flea beetle (Chaetocnema concinna Marsham, 1802) 
It feeds on plants belonging to Amaranthaceae, Asteraceae, Brassicaceae, Cannabaceae, Chenopodiaceae, 

Fabaceae, Poaceae, Polygonaceae, Rosaceae, and Salicaceae families. It has been noticed as the most hazardous pest 
of the sugar beet in Poland, Russia, Great Britain, France, Belorussia, Uzbekistan, Slovakia, Ukraine, Japan, and other 
countries [4]. Also, it is known as one of the main pests of sugar beet in Azerbaijan. The length of the pest is 1,5-2,5 
mm, its body color is dark-bronzer or greenish. The form of the body is oval. There are small, punctiform hollows 
ranked in line and consistent in the longitudinal direction of the wing. The claws are commonly black. The flea beetle 
hibernates in the stage of imago (adult stage).  After the winter rest (diapause), imagoes firstly feed on weeds, 
especially with lamb’s quarter, wormseed, etc. (Chenopodium album family) in the spring. Therefore, the pests are 
most common in sugar beet fields which are rich in the above-mentioned weeds. Then the beetles begin to eat newly-
germinated sprouts of sugar beet. The pest damages the terminal buds of plants along with the leaves. The beetles 
make correct-shaped holes feeding on the parenchyma and epidermal tissue of the sugar beet. In May, female 
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individuals lay eggs on soil- around the root of food plants (beet or weeds) by groups. There are 2-6 eggs in each 
group. The productivity of one female individual is equal to 40-50 eggs. The incubation period is 2-3 weeks.  The 
larvae are white, head, ventral, and dorsal sclerites are black. The length of well-developed larvae is 4-5 mm. The 
larvae feed on the roots and make a “tunnel” in the root of the food plant. The larvae become pupas in the soil about 
a month later. The pupation occurs at 10-15 cm depth of soil. The adult individuals emerging from the pupa feed on 
the leaves of sugar beet and weeds such as imagoes stopped hibernation in the spring. 

Table 2. Phonological Calendar of Brassy Flea Beetle 
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Note: (i) –hibernated beetles, y-eggs s-larvae, i-active beetles, p-pupa 

As indicated on the phonological calendar, the brassy flea beetle reproduces twice a year in the study area. 
The development of the first generation is observed from the end of April to the end of August, and the development 
of the second generation is observed from the second half of July to the end of October. The adult beetles hoard for 
winter and go to the winter rest (winter diapause) at the end of September and October (table 2). Like the brassy flea 
beetle, the flea beetle also gnaws and damages the leaves and buds at the first vegetation period of the plants, then 
they bore into limbs through the root system and destroy tissues internally. During the study years, it has been defined 
that these beetles are widespread and hazardous pests in these areas. Even in 2017, the infection rate of the plants has 
risen to 4-5 points in the individual farming areas of Imishli district. 
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CONCLUSION 

During the studies, it has been identified that among the Leaf beetles the brassy flea beetle (Chaetocnema concinna 
M, 1802) and flea beetle (Ch.breviuscula Fald,1884) make extensive damage to the farms at the period of mass 
reproduction. Both species develop two complete generations in the agro-ecosystem.   
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ABSTRACT 
For the first time, the article provides information on the completion and analysis of the book "Taxonomic 

spectrum of the flora of Absheron". The book shows that the high spores, gymnosperms, and flowering plants (wild 
and cultivated) in the territory of Absheron are represented by 193 family, 987 genus, and 2821 species. Here, the 
composition of modern species belonging to each family and genus was determined, a systematic review was prepared 
and thoroughly analyzed with the inclusion of nomenclature, systematic changes, additions, and innovations. Also, 
rich scientific materials were collected in numerous expeditions, literature and information materials were 
investigated. Rare, endemic, relict, endangered, economically important plants of the area flora, their 
morphobiological, bioecological, useful properties, ways of protection and efficient use were studied. 

Keywords: Flora, Abstract, Analysis, Family, Genus, Species, Form, Rare, Endemic, Relict, Bio-Ecological 

INTRODUCTION 

Absheron region is located in the Republic of Azerbaijan, on the western shores of the Caspian Sea, on the 
south-east end of the Greater Caucasus . The length of the peninsula bordering Gobustan from the West is about 60 
km, in the widest place 30 km.  The surface of the area consists of wide plains, ridges separated by valleys, and 
depression, plateau, hills. The west part of the Absheron region relatively high. The main peaks of the area are 
Bayanata (588 m), Kanizadag (393 m), Otmanbozdagi (389 m), Karkas Mountain (383 m), Shabandag (354 m), 
Ilkhidag (336 m), Govundag (328 m), Islamdag (315 m). ), Garaislam (312 m) mountains . The coastal part is up to 
28 m below sea level . Kanizadag is the maximum height mountain in the northwest. It is 393 m . The Greater Caucasus 
Range ends in the Yasamal Mountains and the Yasamal Valley on the Absheron Peninsula. It has a peculiar mountain 
system . Their names are very much compatible with their characters. For ex : Govundag, Ilkhidag, Agburun, Karkes, 
Garagush, Davaboynu, Goturdagh, Garagishlag and so on . Some of them (Baku qulagi,Baku mertebesi) are included 
in the list of monuments of state importance . In the area have been spread sediments of Neogen and Anthropogenic 
systems . Cretaceous sediments are found in the north-western part . The largest rivers are Jeyrankechmez and 
Sumgayitchay. Annual precipitation is 110-550 mm. The river network is sparse . There are 32 settlements on the 
Absheron Peninsula, along with Baku, Sumgayit and Khirdalan. The area of the peninsula is 2110 km2, at located 
40o2714911 n.w. , 4905712711 n.  [13]. There is very little information on the study of the vegetation and flora of 
Absheron, it is very old. 92 years (1928-2021) have passed since the first researches. During this period, several books 
were published on the flora of Absheron. Based on the research of 1928-1931, the book " Определитель растений 
Апшерона " (Keys to Absheron Plants)  was written by A.A. Grossheim. In addition, in 1952, I. Karyagin has been 
written a two-volume book " Флора Апшерона"(Flora of Absheron) [8]. He described 81 family, 437 genus, and 862 
species of trees, shrubs, and fruit plants. After that, small books were written on the use of useful plants grown and 
introduced in the landscaping of Absheron. One of them is A.C. Allahverdiyev's book " Деревья и кустарники 
Апшерона "( Trees and shrubs of Absheron) (1973) [1]. Due to the lack of geobotanical research, the natural 
vegetation of the region has not been studied. During the research were discovered new taxa, diversity, shape changes, 
phytocenoses (formation, association, macro and micro groupings, biotypes), new distribution areas, enriching the 
flora and vegetation of Absheron. For the first time Physalis peruviana L. , P. angulata L.  collected from the park of 
the Institute of Dendrology . It is new for Azerbaijan flora . family of Azollaceae Wettst., Azolla Lam. -genus, species 
of Azolla caroliniana Wettst. is new for the Absheron, Azerbaijan and the whole Caucasus. Their new habitats were 
discovered in 2020 in the water-wetlands around Siyazan and Sumgayit. Sylibium marianum Garten. f. alba have been 
found in Mehdiabad, Binagadi and are new for the flora of Azerbaijan, Absheron, Caucasus. Among such finds can 
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be noted changes of the form Amaranthaceae Adams family that belong to the Celosia cristata L. (pic 1-6). The flora 
of plants in the mentioned ecosystems is dominated by xerophytes, mesophytes,  xerophytes, halophytes, 
psammophytes. Mesophyte, hydrophyte plants are few in number. 

 

 

 

 

 

 

 

 

 

 

 

Quantitative ratios of the studied flora, the number of species in the genus are given in the compiled 
taxonomic spectrum. Inventory of plant species, as well as analysis of flora, botanical-geographical, phytocenological, 
and plant resources, is one of the most important stages in the study of plant resources. Without these scientific studies, 
it is inconceivable to effectively combat many issues, including the restoration of unusable soils, the efficient use of 
natural resources, the protection of rare plants, and the degradation of vegetation and the biosphere as a whole . 
Therefore, the analysis of modern flora is of great scientific and practical importance in the direction of restoration of 
the flora of Absheron, which has been little studied for 92 years, and study of flora. 

 

 

 

 

 

 

 

 

 

       The Absheron region of the Republic of Azerbaijan is very rich in terms of flora and biodiversity. It was 
determined that the vegetation of this place includes 2821 higher spores gymnosperms, and flowering plant species, 
which belong to 5 section, 61 rows, 4 classes, 193 family, 987 genus. This arrange more than half of the flora of 
Azerbaijan (Table 1). 
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Table 1. Taxa composition of the flora of Absheron by sections 

№ Phylum Classis Ordo Familya Genus Species 
1.  Equisetophyta 1 1 1 1 3 
2.  Polypodiophyta 1 2 8 11 15 
3.  Ginkgophyta 1 1 1 1 1 
4.  Pinophyta  1 1 3 21 88 
5.  Gnetophhyta 1 1 1 1 6 
6.  Magnolyophyta: 

Monocotyledones 
       Dicotyledones 

 
1 

 
15 

 
25 

 
163 

 
344 

1 40 166 847 2407 
               Final 7 61 193 987 2821 

There are  trees, shrubs, bushes, semi-bushes, semi-shrubs, lianas, perennial grasses together with geophytes, 
annual, biennial-annual grasses in the flora of Absheron. A group of botanists was studied especially trees and shrubs 
in the flora of Azerbaijan, Absheron peninsula, Absheron region [1, 2, 3, 4, 5, 6, s. 8-607, s. 23-31; 8, 10, 12, s. 58-
61]. Plants are very sensitive to changes in the various natural conditions of the ecosystem in which they live. For this 
reason, they are concentrated in separate ecological groups  . There are 3 ecological groups in relation to light : light-
loving, shade-loving and shade-tolerant plants. There are 4 groups in terms of humidity : Xerophytes, Mesophytes, 
Hygrophytes, Hydrophytes ; According to the attitude to food is divided into : eutrophs, oligotrophs, achidophils, 
neurophiles, basophils, indifferent and phytoindicators (halophytes, calciphytes, psammophytes) as groups have been 
spread . According to the types of geographical aerial,there are 7 types of aerial in the composition of Absheron flora: 
xerophyte, desert, boreal (northern), heath, steppe, adventive, Caucasian, ancient (third period). In addition, there are 
species whose range is unknown. 9 life forms were noted in the flora of Absheron. These include trees, shrubs, 
perennial grasses, etc.  (Table 2). 

Table 2. Information on life forms of plants of Absheron flora 

№ Life forms Amount of species As a percentage of the total number 
(2820)  

1.  Trees 463 16,42 
2.  Shrubs 435 15,43 
3.  Semi-shrubs 43 1,52 
4.  Semi- bushes 8 0,28 
5.  Bushes 18 0,64 
6.  Perennial grasses 987 35,00 
7.  Annual plants 817 28,97 
8.  Biennial plants 47 1,64 
9.  Annual-Biennial plants 3 0,11 

Total: 2821 100 

The flora of Absheron is based on 987 species of perennial grasses (35.0%), 817 species of annual plants 
(28.97%), 463 species of trees (16.42%), 435 species of shrubs (15.43%).  These 4 life forms together unite 2702 
species (95.82%) of the terrestrial flora. The remaining 119 (4.18%) species belong to other life forms. 
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Figure 1. Life forms of Absheron flora plants 

Among the plants there are species that lead a dual lifestyle. For ex: Cupressus sempervirens L., Juniperus 
polycarpos C. Koch, Juniperus rufescens Link., Biota orientalis (L.) Endl., Cordyline australis  Hook., Yucca australis 
(Engelm.) Trel., Cercis chinensis Bunge., C. griffithii Boiss. , and so on . Many of the perennial grasses are bulbous, 
rhizomatous, and other plants.  Liliaceae Juss. In the bubls family (Allium rubellum Bieb., *A. sativum L., A. 
atroviolaceum Boiss., Crocus vernus L., C. flavus L.),  İridaceae and there are many in rhizomatous family  (İris 
reticulata Bieb., İ. musulmanica Fomin, *İ. germaniaca L.). There are 46 species of Azerbaijani endemic species 
belonging to 12 family and 36 genus, and  12 family,17 genus and 21 species of Caucasian endemic species in 
Absheron flora (Table 3). 

Table 3. Information about Absheron's endemics plant 

№                                             Name of species Azerbaijan (●) Caucasus 
(○) 

1.  Avena Brunhsiana Gruner.  ●  

2.  A. barbata Pott ex Link.  ●  
3.  Atropis puccinellia (C. Koch) V. Krecz.  ●  
4.  Triticum Timofeevii (Zhuk.) Schut.  ●  
5.  Koeleria Luersenii Domin  ●  
6.  Sclerochloa Woronowii (Hask.) Tzvel. ex Bor  ●  
7.  Bellevalia Fomini Woron.  ●  
8.  İris acutiloba C.A. Mey.  ●  
9.  Ficus hyrcana Grossh.  ●  
10.  Thesium maritimum C.A. Mey.  ●  
11.  Calligonum bakuense Litw.  ●  
12.  C. petunnikowii Litw.  ●  
13.  Polygonum caspicum Kom.  ●  
14.  Dianthus schemachensis Schischk.  ●  
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15.  Acantholimon schemachense Grossh.  ●  
16.  Linaria schirvanica Fom.  ●  
17.  L. corrugata Karjag.  ●  
18.   Veronica albanica C. Koch  ●  
19.  V. amoena Stev.  ●  
20.  Neotorularia contortuplicata (Steph.) Hedge et Leonard ●  
21.  Coteneaster saxatilis A. Pojark  ●  
22.  Astragalus albanicus A. Grossh.  ●  
23.  A. bakuensis Bge. ●  
24.  A. caspicus Bieb.  ●  
25.  A. johannis Rzazade  ●  
26.  A. igniarius M. Pop  ●  
27.  Onobrychis vaginalis C.A. Mey. ●  
28.  Bilacunaria caspicum M. Pimen. et V. Tichomir.  ●  
29.  Seseli cuneifolia Bieb.  ●  
30.  Asperula hirsutiuscula Pobed  ●  
31.  Silene chlorifolia Sm.  ●  
32.  S.elacera (Steven) Sims. ●  
33.  S. longidens Schischk. ●  
34.  Dianthus schemachensis Schischk.  ●  
35.  Daphne caucasica Pall.  ●  
36.  Cirsium tomentosum C.A. Mey.  ●  
37.  C. szovitsii (C.Koch) Boiss.  ●  
38.  Rhaponticoides razdorskyi (Karja.) Agab. et Greuter  ●  
39.  Centaurea pseudoscabiosa Boiss. et Buhse  ●  
40.  Jurinea blanda (Bieb.) C.A. Mey.  ●  
41.  Tanacetum leptophyllum (Stev. ex Bieb.)Sch.Bip.  ●  
42.  Pseudovesicaria digitata (C.A. Mey.) Rupr.  ●  
43.  Erysimum caspicun N. Busch.  ●  
44.  Matthiola caspica (N.Busch.) Grossh.  ●  
45.  Anacyclus ciliatus Trautv.  ●  
46.  Valeriana corniculata C.A. Mey.  ●  
47.  Juniperus oblonga   ○ 
48.  Puccinella bulbosa Grossh.   ○ 
49.  Bromopsis bieberstenii (Roem. et Schult.) Holub.   ○ 
50.  Merendera eichleri Boiss.   ○ 
51.  Ophrys caucasica Woron.   ○ 
52.  Salix caucasica Anderss.   ○ 
53.  Populus hybrida Bieb.   ○ 
54.  *Populus gracillis Grossh.   ○ 
55.  Thesium szovitsii DC.   ○ 
56.  Atriplex fominii İljin   ○ 
57.  Salsola macera Litw.   ○ 
58.  Salsola nodulosa (Moq.) İljin.   ○ 
59.  Dianthus inamoenus Schischk.   ○ 
60.  Symphytum caucasicum Bieb.  ○ 
61.  Scutellaria orientalis L.   ○ 
62.  S. fruticulosa Bieb. (S. grossheimii Kapell.)   ○ 
63.  Nepeta mussinii Spreng. (N.transcaucasica Grossh.)   ○ 
64.  Plantago filiformis C. Koch   ○ 
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65.  Medicago caucasica Vass.   ○ 
66.  Astraqalus calycinus Bieb.   ○ 
67.  Echinops sphaerocarpa L.   ○ 

In addition, 35 relict plants belonging to two periods were identified in the area:   

I.There are 11 species of Mesothermic relics up to the Arctic flora of the third period: Albizia julibrissin 
Durazz., Ficus carica L., Punica granatum L., Paliurus - spina christi Mill., Colutea clicica Boiss.et Bal., Guercus 
arachina,  (Trautv.) Grossh., Gleditschia caspica Desf., Parrotia persica (DC) C.A. Mey.,  Platanus oriantalis L.,  
Platanus  guingufolia  Palib. və  Juglans  regia L. It consists of 7 species of Mesothermic relics of the third Arctic 
(Turgay) flora: Acer velutinum Boiss., Juglans regia L., Corylus avellana L., Ulmus scabra Mill., Prunus spinosa L., 
Padus mahaleb Borkh., Pinus halapensis .Xerothermal relics of the third period consist of 6 types : Pinu shalepensis 
Mill., Ficus carica L., Tlaspi rostratum N.Busch, Peltaropsis Grossheimii N. Busch, Adonis wolgensis Stev., 
Ammachloa palaestina Boiss.  

II. Eleven relict plants of glaciation and post-glaciation periods are also widespread in Absheron. These 
include relics : Luzula (L.) DC., Potamogeton filiformis Pers.,  Carex rigida L., Phleum alpinum L., Eriophorum 
vaginatum L., Polygonum viviparum L., Polygonum amphybium L., Quercus macranthera Fisch. et C,A. Mey. ex 
Hohen, Stellaria crassifolia, Poa alpina L.  

       During the research, new taxa, species diversity, shape, phytocenosis (formation, association, macro and micro 
groups, biotypes), new distribution areas were discovered to enrich Absheron flora and vegetation .It is new for 
Azerbaijan flora . family of Azollaceae Wettst., Azolla Lam. -genus, species of Azolla caroliniana Wettst. is new for 
the Absheron, Azerbaijan and the whole Caucasus. Their new habitats were discovered in 2020 in the water-wetlands 
around Siyazan and Sumgayit. 

 

 

 

 

 

 

 

 

 

During the expedition, we rarely came across a number of endangered plant species in Absheron. Among 
them are rare plants in Absheron National Park and Sangachal, pictured below. (pic 8-13). 

 

 

pic. Astragalus bakuensis Bge. pic. 9. Calligonum bakuensis  Litw. 
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Sylibium marianum Garten. f. alba have been found in Mehdiabad, Binagadi and are new for the flora of 
Azerbaijan, Absheron, Caucasus. Collected from Binagadi-Mehdiabad area of Absheron region. Among the factual 
plant specimens collected from the area there are dozens of species, none of which is mentioned in Absheron sources 
. For ex: - Urtica dioica L., Viola alba L. and so on. Such findings include changes in the shape of the family 
Amaranthaceae Adans, which belongs to the genus Celosis cristata. Changes and additions, names of taxons and their 
authors were given in accordance with C.K. Cherepanova and “Конспект флоры кафказа” (Abstract of the flora of 
the Caucasus)  works [9, 11]. Among the endangered plants, the following species are remarkable.  Such plants 
include: Nardurus Krausei Bobr , Lolitum persicum Boiss, et Hohen, Triticum monococcum L, Aegilops, Puccinella 
bulbosa Grossh, Puccinella poectilantha C. Koch, Bromopsis bieberstenii (Roem. Et Schult.) Holub, Avena 
meridionalis Roschev, Avena Brunhsiana Gruner. , Lolium persicum Boiss.  et Hohen, Koeleria Luersenii Domin 
(QFl given.) Sclerochloa Woronowii (Hask.) Tzvelğ. Ex Bor.- Voronov  can be attributed to the them. The study of 
the flora of Absheron allows us to draw a number of important results (Table 4). 

 

 

 

 

 

Pic.13. Reaumuria hypericoides Willd. pic.12. Hyppomaratrum caspica (DC.)  
             Grossh. 

pic. 11. Astragalus igniarius  M.Pop. pic. 10. Nitraria schobera  L.   
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Table 4. Distribution of genus and species in a large family, and species in the genus 

№ Family Species Genus  
 

№    Species Genus 
1 Asteraceae Dumort.   145 336 1.  Astragalus L. 54 
2 Poaceae L.  85 194 2.   Cotoneaster   Medik. 28 
3 Rosaceae  Adans.  29 198 3.  Berberis L 24 
4 Fabaceae  Lindl.  55 202 4.  Galium L.  22 
5 Cactaceae Juss.  44 71 5.  Pyrus L 19 
6 Boraginaceae Choisy  23 51 6.  Euphorbia  L 18 
7 Scrophulariaceae Juss. 19 59 7.    Crataegus L.  34 
8 Amaranthaceae Adans.  17 67 8.  Artemisia L 16 
9 Apiaceae Lindl.  44 82 9.  Populus L.  15 
10 Lamiaceae Lindl.  28 52 10.  Trifolium L.  14 
11 Caryophyllaceae Juss.  24 71 11.  Rosa L.  20 
12 Brassicaceae Burnett. 52 119 12.   Veronica L  18 

Total:                                                  565    1502  282 

The table displays 565 genus and 1502 species, with 12 main family  containing numerous genus and 
species. There are 418 genus and 1319 species in the remaining 181 family . By number of genus and species, 
Asteraceae Dumort; Poaceae L, Rosaceae Adans, Fabaceae Lindl,Brassicaceae Burnett. deffers sharply . There are 
282 species represented by the same number of taken species. The most common species is Astraqalus L. 

RESULTS and DISCUSSION 

Determination of minimum inhibitory concentration (MIC) 
➢ For the first time, Absheron flora was studied in detail. Scientific information and herbarium materials have 

been collected in the areas covered by Absheron, in the steppes, mountains, gardens, parks, alleys, around 
settlements, on roadsides, in greenhouses, in lakes, swamps, and coastal sands. Based on the results, a 
systematic review and taxonomic spectrum were compiled.  More than 1,500 plant samples collected 
enriched the Herbarium Fund. The book "Taxonomic spectrum of Absheron flora" was written. The study of 
geobotanical features of plants has begun in the territory of Absheron 

➢ We detected 192 family,986 genus and 2820 plant species in Absheron land. 62 family, 247 genus and 1323 
species were added to the modern flora of Absheron.New taxa not previously mentioned in Absheron 
territory: Sylibium marianum f. Alba, Oxalis acetosella L, Xantoxalis corniculata (L.) Small, Physalis 
peruviana L, Physalis angulata L, dense forest found.  It has been found that higher systematic units for flora 
and flora are rare, endemic, residual plants.  

➢ Bioecological characteristics of some rare plants (Astragalus bakuensis, Halostachis caspica, Elymus 
gigantea Astragalus ignearius, Hyppomaratrum caspica Calligonum bakuensis Nitraria schobera 
Eraumuria hypericifolia) have been studied in Absheron National Park and Sangachal. 

➢ It was determined that there are 67 endemic plant species in Absheron flora. Of these, 46 species of 
Azerbaijani endemics belonging to 12 family and 36 genus, 12 family, 17 genus 21 species concentrated in 
the Caucasus endemics. 

➢  It was studied that there are 35 relict plants in the area. 11 species of them Tertiary relics up to Arctic flora 
Mesothermic relics; Mesothermal relics of 7 species of Tertiary Arctic (Turgay) flora; 6 types Third-period 
Xerothermal relics; 11 species are relics of glaciation and post-glaciation periods. 

➢ Life forms of Absheron flora species have been identified. The basis of the species is perennial grasses - 987 
(35.0%), annual plants - 817 (28.97%), trees - 463 (16.42%), shrubs - 435 (15.43%). These 4 life forms 
combine 2702 species of flora (95.82%). 119 species (4.18%) belong to the remaining life forms. 
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Table 4. Distribution of genus and species in a large family, and species in the genus 

№ Family Species Genus  
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systematic review and taxonomic spectrum were compiled.  More than 1,500 plant samples collected 
enriched the Herbarium Fund. The book "Taxonomic spectrum of Absheron flora" was written. The study of 
geobotanical features of plants has begun in the territory of Absheron 

➢ We detected 192 family,986 genus and 2820 plant species in Absheron land. 62 family, 247 genus and 1323 
species were added to the modern flora of Absheron.New taxa not previously mentioned in Absheron 
territory: Sylibium marianum f. Alba, Oxalis acetosella L, Xantoxalis corniculata (L.) Small, Physalis 
peruviana L, Physalis angulata L, dense forest found.  It has been found that higher systematic units for flora 
and flora are rare, endemic, residual plants.  

➢ Bioecological characteristics of some rare plants (Astragalus bakuensis, Halostachis caspica, Elymus 
gigantea Astragalus ignearius, Hyppomaratrum caspica Calligonum bakuensis Nitraria schobera 
Eraumuria hypericifolia) have been studied in Absheron National Park and Sangachal. 

➢ It was determined that there are 67 endemic plant species in Absheron flora. Of these, 46 species of 
Azerbaijani endemics belonging to 12 family and 36 genus, 12 family, 17 genus 21 species concentrated in 
the Caucasus endemics. 

➢  It was studied that there are 35 relict plants in the area. 11 species of them Tertiary relics up to Arctic flora 
Mesothermic relics; Mesothermal relics of 7 species of Tertiary Arctic (Turgay) flora; 6 types Third-period 
Xerothermal relics; 11 species are relics of glaciation and post-glaciation periods. 

➢ Life forms of Absheron flora species have been identified. The basis of the species is perennial grasses - 987 
(35.0%), annual plants - 817 (28.97%), trees - 463 (16.42%), shrubs - 435 (15.43%). These 4 life forms 
combine 2702 species of flora (95.82%). 119 species (4.18%) belong to the remaining life forms. 
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➢ Perspective plants from local flora and different parts of the world were introduced in the Dendrological Park 
of the Institute of Dendrology of ANAS.  We propose and recommend that the planting of these plants, which 
were not previously in the flora of Azerbaijan,  in the landscaping and decoration of our liberated lands in 
Nagorno-Karabakh, be one of the most important issues today. 
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ABSTRACT 
Medicinal aromatic herbs have been employed in a wide range of sectors since the dawn of time (medical, 

cosmetic, food, spice, agriculture, livestock, paint industry, etc.). It has become imperative to move away from 
chemical and synthetic wood preservative materials and to develop new human/environment friendly organic 
preservatives. While various medicinal aromatic plants were utilized as impregnation materials in the study, such as 
Çakşır (Ferula communis L.), Meadow bulb (Allium schoenoprasum L.)   plant (1-3 percent) extract, and borax, a 
water-based varnish structure was also tested indoors and outdoors, since its solvent is particularly water. According 
to the test findings, the lowest adhesion level (net amount of dry impregnation material) was 0.35 percent in the Ferula  
extract, while the highest adhesion level (net amount of dry impregnation substance) was 1.64 percent for the 
concentration of borax (1%). In terms of surface roughness, a water-based varnish (1.15 µm) produced the best results, 
followed by a concentration of borax (3%) 3.10 µm. Concentration increase was observed positively on the roughness. 
We can conclude that the most essential characteristics impacting surface roughness in spruce wood are passage 
aspiration, anatomical structure, and solution characteristics. 

Keywords: Surface Roughness, Medicinal Aromatic Plant, İmpregnation, Human/Environment 

INTRODUCTION 

Wood is extensively employed in a variety of fields such as furniture, panels, and cellulose manufacturing 
because of its relatively low weight, simplicity of processing, consistency in manufacturing, and acceptable technical 
structure from materials such as wood, concrete, iron, and aluminum, [1]. Due to the fact that wood material has a 
wide variety of structure (aesthetic, workability, etc.), it has taken its place in human life to a great extent throughout 
history. The characteristics (anatomy, technological properties, etc.) of this substance, which is applied in a wide range 
of fields, facilitate the use process [2]. In recent years, it has been discovered that bacteria that settle in the human 
body have developed resistant to antibiotics as a result of the indiscriminate use of antibiotics in almost the whole 
world. As a result, heavy and high-dose medications have begun to be manufactured to kill bacteria on a daily basis 
[3]. In various studies, the structure of plant material has been shown to contain a high number of phytochemical 
substances with strong antioxidant and antibacterial action [4].  Because of its economic, aesthetic, and appearance 
characteristics, as well as its resistance to factors (biotic/abiotic, etc. ), impregnated wood plays a major role in the 
construction industry [5]. In wood-based products, the textural structure of the surface has an impact on the glue 
process, surface treatments, product quality, and procedures at every stage. The amount of roughness in the internal 
structure as well as in different product models can differ.  The roughness of the product's surface impacts the 
manufacturing process and the model structure, which is a structure derived from the structural characteristic 
(anatomical) of the wood [6,7]. The smoothness of the material surface in wood is affected by the type of wood, 
texture, cutting direction, feed speed, cutting depth, number of cutters, as well as the sanding number [8,9]. In 
furniture, naturalness is crucial in addition to structure; when choosing wood type, color and texture, as well as 
technological aspects, are significant [10,11].  

The rapid decline of forest existence and the exposure of human beings to synthetic/chemical effects in the 
environment they live in pose serious threats. Natural plants may be utilized for a broad range of reasons (medical, 
cosmetic, food, spice, agriculture, animal husbandry, paint industry, etc.). The antioxidant/anti-bacterial 
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characteristics of organic wood were evaluated in the literature, and extracts (1 %, 3 %) were prepared from the plants 
of several medicinal aromatic herbs (Ferula). It was aimed to create a hygienic structure by bringing it into contact 
with boric acid by dual treatment and after determining the retention level on wood, surface roughness values (Ra) 
were determined by applying water-based varnish. 

MATERIALS and METHODS 

Material (Wood/ Plant Type) 
The investigation employed spruce wood grown in our own country. Radial cuts and operations were 

performed in accordance with the principles of TS 2470 (1976). The Çakşır plants  (Ferula comunis L.) and Meadow 
bulb (Allium schoenoprasum L.) were employed, as well as Borax, whose antibacterial/antioxidant capabilities had 
previously been confirmed; a water-based varnish was applied alone. [12]. 

Method 

Plant Supply and Extract Preparation 
Drying process was carried out in the laboratory of Artvin Çoruh University until they reached a constant 

weight level of approximately (1-2 months). After drying, it was brought to powder level in grinders. The powdered 
plants were weighed 10.26 g. The extraction procedure was mixed in water at room temperature for 24 hours at 
agitation and completed with solvent at the determined volume levels by filtering. After that, it was filtered using filter 
paper and water was added to get the final volume up to 5 L. [13]. 

Experiment Sample Preparation/ Impregnation Process and Water Based Varnish 
Application 

The During the preparation phase of the test samples, special attention was paid to guarantee that the samples 
were free of fiber defects, cracks, knots, or background discolouration. The impregnation was carried out according 
to ASTM-D 1413-76. (1984). Vacuum for 45 minutes, diffusion for 45 minutes was applied. The test samples were 
made entirely dry to avoid the impregnation substance from being affected by wood moisture. Water-based varnish 
was applied in the experiment, and procedures were carried out according to ASTM D 3023 guidelines. [14,15]. 

Amount of Retention (%) 
The amount of leftover material (percent retention) relative to the dry wood was calculated using the stated 

formula after the impregnation procedure [16].    

                             Msfdwai-Msfdwbi 

             R (%) = ---------------------------- x100        

                                   Msfdwbi 

Moai = Sample full dry weight after impregnation (g) 

Mobi = sample full dry weight before impregnation (g) 

Surface Roughness Measurement   
The device scanning needle measures the indentations and protrusions of the surface with up and down 

motions on the surface of the material using a 5 m diameter diamond-structured tip and forms a profile to determine 
the surface roughness. In the research, operations were carried out according to the average surface roughness (Ra) 
parameter. ISO 4287 (1997) standard was employed  to determine the roughness of the surface. The device's settings 
were kept constant throughout the process as 2.5 mm measuring step, 4 measuring numbers (cut-off) [17]. 
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RESULTS and DISCUSSION 

Solution Feature 
Table 1 show the solution characteristics of the herb extracts and borax employed in the impregnation (1%-

3%).  

Table 1. Properties of the solution 

Concentration Extract/Borax 
 

Solvent        
Temperature 

(ºC) 
pH Density (g/ml) 

BI AI BI AI 

%1 
 

Meadow Bulb  
 

Distilled 
water 

  

22ºC 

7.38 7.25 0.988 0.988 
Ferula 7.17 7.17 0.987 0.987 
Borax 10.35 10.35 1.005 1.005 

%3 
 

Meadow Bulb 6.63 6.60 0.989 0.990 
Ferula 7.14 7.14 0.965 0.965 
Borax 9.53 9.53 1.011 1.011 

*BE:before impregnation AI: after impregnation 

The pH/density did not vary, which might be attributed to the wood type, anatomical structure, plant 
extract/concentration, and impregnation time/method. 

Retention Value Percentage (%) 
Table 2 shows the percent retention values, and Figure 1 shows the corresponding graph. 

Table 2. Duncan Test Results and Percentage Retention 

Wood type Plant extract/Borax  Concentration 
(%) 

Vacuum/Diffusion 
time (min) Retention (%) HG 

Sr
uc

e 
w

oo
d 

1 Meadow Bulb  

%1 

 

45
 m

in
ut

es
 

 

0,55 c 

2 Ferula 0,35 e 

3 Borax 1,64 a 

5 Meadow Bulb  

%3 

 

0,42 d 

6 Ferula 0,38 e 

7 Borax 1,31 b 

 *Homogenity Group 

 

Figure 1. % Retention Change 
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TS Duncan test revealed that 1 % borax (1.64 %) had the highest residual amount (adhesion) and 1 % ferula 
extract had the lowest (0.35 %). According to Baysal et al., (2003), the positive and high level of impregnation 
protection is depend on the impregnation substance, wood characteristics, retention level (adhesion), and permeability 
level[18] . Örs et al. (2001) reported that the effectiveness of the impregnation process depends on the impregnation 
material, wood properties, retention level (adhesion), permeability level. In addition, it has been concluded that the 
anatomical structure is dependent on the pre-made drying/slit opening process, passage aspiration in coniferous woods 
and gauze formation in leafy trees, and various foreign materials being stored in the opening in the passage membranes 
create difficulties in wood impregnation[19]. Bal (2006) reported that that treating wood with ACQ improves 
mechanical characteristics, increases retention (retense), and allows for quick penetration. In Scots pine wood [20]. 
Dişli (2015) reported that the highest percent retention for (Al2SO4)3 (9.90%) and the lowest percent retention for Ba 
(1.07%) occurred, and that increasing the solution concentration improved the amount of retention [21]. 

Surface Roughness Measurements 
Table 3 presents urface roughness measurements and Duncan analyses and the graph of change is given in 

Figure 2. 

Table 3. Surface roughness measurements and Duncan analyses 

Plant extract/ 

Borax 

Consantrasyon 
(%) 

Vacuum/ 

Diffusion Süresi 
(min) 

Mean 

(Ra) µm 

Standard 
deviation HG 

1 Control - - 2,81 2.78 G 

2 Meadow Bulb  

%1 

 

45
 m

in
ut

es
 

 

4,45 1.27 A 

3 Çaşır 4,02 3.78 C 

4 Borax 3,34 2.64 E 

5 Meadow Bulb  

%3 

 

3,94 8.45 D 

6 Çaşır 4,24 6.17 B 

7 Borax 3,10 3.73 F 

8 Water Based Varnish -  1,15 2.49 H 

 

 
Figure 2. Surface roughness variation (µm) 
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When comparing the results to the control sample, the meadow bulb (4.45 m) had the highest surface 
roughness rating, while the use of water-based varnish alone (1.15 m) had the lowest. In comparison to earlier studies, 
the impregnation procedure appears to have a negative impact on surface roughness. It can be inferred that The type 
of wood, anatomical structure, impregnation medium, humidity, and other factors all contribute to this situation. 
According to Temel (2016), Impregnation using Vacsol-Aqua enhances the surface roughness of wood material [22]. 
Söğütlü (2005 impregnated red pine wood with sodium borate and measured roughness (Ra) value before and after 
impregnation (2.85 m and 5.186 µm), respectively [23]. Kılıç et al (2007) determined that wood sample surfaces 
exposed to outdoor conditions are high in terms of cellulose structure, and the lignin structure appropriate for 
dissolution raises the surface roughness value as it is suitable for deterioration [24]. Çakıcıer et al (2011) reported that 
the surface roughness of all heat-treated wood materials covered with cellulosic and synthetic varnish increased, and 
whereas the gloss decreased in all heat-treated wood materials [25]. 

CONCLUSION 

We can say that the medicinal aromatic plant extract gives positive results on the wood material surface. 
Although the study aimed to make this plant structure compatible with human/environment and to create healthy 
environments. Thus, the interaction of wood material in terms of surface roughness was determined. It can be said that 
it creates a positive structure in terms of roughness. It is possible to try different materials and methods in future 
studies. 
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ABSTRACT 
On the earth, the ecological structure is deteriorating day by day and the human/environment is seriously 

struggling with microbial diseases and various epidemics. Throughout history, it has been utilized as an extract from 
both itself and the wastes of the tea plant, which is known to humanity for hundreds of healing and consumed as a 
beverage. In this research, Thermogravimetric (TGA) analysis was carried out in terms of its application in the wood 
sector, with the extract obtained according to TS ISO 9768 standards, and then its use in indoor/outdoor areas 
(furniture, toys, hygienic environments, etc.). As a result, the utilization of an organic product for both its hygienic 
structure and antibacterial properties will be realized in a wide range of situations. According to the experiment 
findings, beech wood (6.75%) had the highest percent retention rate and Scotch pine wood had the lowest (5.61 %). 
The retention event on the wood substance was accomplished using tea plant extract. In a thermogravimetric (TGA) 
combustion test, the use of tea plant extract in beech wood produced the highest results (51.79 %) when compared to 
the control sample, while scotch pine wood with tea extract produced the lowest weight loss (47.64 %). 

Keywords: Tea, tea plant extract, impregnation, Thermogravimetric analysis (TGA) 

INTRODUCTION 

Free tea cultivation in Turkey is carried out in the Eastern Black Sea Region, from the Georgian border to 
the Fatsa district of Ordu province. This region is among the top regions among the tea growing areas in the world 
[1]. Herbal dye the dye obtained from parts of the plant such as leaves, flowers, cones, stem bark and roots, without 
applying a chemical treatment or as a result of applying a minimum of chemical treatment [2]. The paint obtained 
from walnut shells was applied on the wood material and the protectiveness in the environment of rot fungus and the 
color change values under UV were examined [3]. The most often used semi-products in the furniture and decorating 
industries are wood materials and wood composites, which have a short lifespan when they are not protected with a 
protective coating. Paints and varnishes are commonly applied to provide a protective coating for furniture and 
decorative components made of wood [4]. 

 Increasing environmental constraints, as well as prohibitions  against widely used wood preservatives due 
to their toxic components, have necessitated the usage of and development of ecologically friendly products [5]. 
Turkish tea has become a strategic product for the country's economy, since it ranks among the top quality teas 
produced worldwide. Every year, tea manufacturers in the Black Sea area produce an estimated 40,000 tons of tea 
waste [6,7]. As the awareness of human and environmental health comes to the fore, as a result of the need for natural 
dyes as a viable alternative to synthetic-based and toxic dyes, states are enacting new protection rules, and natural 
dyes are in high demand [8,9,10].  

A "green wave" movement has begun in the food and textile industries, with an increased interest in natural 
colors derived from environmentally friendly, non-toxic, antioxidant, anticarcinogenic, antibacterial, and antiallergic 
plants [11]. Due to the effects of the chemicals applied for the protection of wood material against biotic and abiotic 
effects on human health and the environment, it is necessary to develop alternative impregnation materials that will 
only harm the target organism and to carry out impregnation methods in a way that does not pose an environmental 
risk [12].   
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With the awareness of environment and human health in the world, the importance of developing suitable 
and harmless alternative products by making use of natural and renewable energy (Bio industry) resources is 
increasing day by day. In this research, by obtaining an extract from tea, which is a natural product, natural colorant 
harmless to the environment and human health was obtained and thermal gravimetric analysis (TGA) values were 
evaluated. 

MATERIALS and METHODS 

Material (Wood/ Plant Type) 
The woods utilized were Scotch pine (Pinus sylvestris L.) and Eastern beech (Fagus orientalis Lipsky) (TS 

2470, 1976), which are widespread in our country and widely used in the furniture-making business. [13]. The Rize 
(Fndıklı) tea factory provided the tea waste. Following the ISO 1573 / TS 1562 standard, care was taken to ensure that 
the waste tea sample was not chemically treated and that the samples were not exposed to mold, fungus, or other 
potentially hazardous elements (biotic-abiotic-moisture) [14]. 

Method 
Tea Extract Preparation 

The amount of sample predicted in the experiment was placed in 200 ml of hot distilled water or water with 
at least this purity, and was heated at a temperature below the boiling point for 1 hour in a reflux device by stirring at 
regular intervals. After filtering with vacuum in the previously prepared porous capsule, the process was continued by 
washing several times with distilled water so that no sample remained in the flask. The insoluble part is completely 
enclosed in the porous capsule. Finally, the residue was washed with 200 ml of hot distilled water and the residue was 
dehydrated with the help of a pump or a suction device, and the porous capsule and its contents were kept in an oven 
set at 103oC for 16 hours, then cooled in a desiccator and weighed 0.001 g with precision [14,15,16,17].   

                      

                     (moxw)x(m1x100) 

% Extract = --------------------------- x100 

                            (mo x w)  

mo: Initial sample amount (g) 

m1: Dried insoluble fraction, residue (g) 

w: Dry matter content of the sample expressed as a percent by mass 

Preparation of Experimental Samples 
Scotch pine/beech wood chips were taken to represent the entire main mass, that is, the entire material from 

which the sample was taken. It was sieved in 40 and 60 mesh sieves and ground in a laboratory style Willey mill 
according to TAPPI T 11 os-75 standard. The samples that remained on the 60 mesh (250 micron) filter were stored 
in covered glass jars until needed [18]. 

Extract Application (Impregnation) 
For impregnation, distilled water was used to make aqueous solutions of wood preservatives at a 

concentration of 5%. For 2 hours, wood flour was immersed in a 100 g solution at 60 ° C. After that, the treated wood 
samples were dried at 60 ° C until they reached a constant weight. According to Jiang et al., 2010; Yunchu et al., 2000, 
wood flour and the impregnation technique for wood samples was similar. The wooden samples were then moisture 
for two weeks at 20 ° C and 65 °C (% relative humidity). [19,20]. 
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Extract Application (Impregnation) 
Thermogravimetric analysis is a type of analysis in which the weight loss of polymeric or other materials at 

a specific temperature rise rate is accurately determined. Thermal degredation of polymeric materials and study of 
kinetic events that occur as a result of degradation are two of the most common applications for this technique [21] .  
TGA analysis is performed in accordance with ASTM E1131-08, with about 10 mg wood flour passing through a 40 
mesh sieve (not a 60 mesh sieve), 50 ml/min, nitrogen gas at a flow rate of 57, 10 °C/min, temperature rise from 25 
°C to 600 °C by rising. The percent weight loss in the sample at the highest temperature point, the time period when 
the instant weight loss amount is the largest, and the rapid pyrolysis temperature point values were investigated as a 
result of the experiment. In addition, weight loss curves with temperature were graphically produced [22]. 

RESULTS and DISCUSSION 

Extract Feature 
Table 1 lists the characteristics of tea extract (solution). 

Table 1. Solution Properties 

Concentration 
Solvent 

Substance 
Temperature 

(ºC) 
pH Density 

(g/ml) 
BI AI BI AI 

15% 
Tea Extract 

   Water  22ºC 5.32 5.30 0.997  0.997 

*BI: Before impregnation AI: After impregnation 

The pH and density of the waste tea extract characteristics were unchanged. 

Retention Change (%) 
Table 2 indicates the amount of adhesion (%) of tea plant extract (extract) on wood. 

Table 2. Adhesion Level (%) 

Wood type % Retetion 

Means  Std.Dev HG 

Yellow pine 5.61 3.33 b 

Beech 6.75 5.72 a 

*HG: Homogenity group 

The maximum quantity of tea extract adhesion was found in beech wood (6.75%), while the lowest amount 
was found in Scotch pine wood. 

Thermogravimetric Analysis (TGA) in Scots Pine/Beech Woods 

Scotch Pine Wood 
Figure 1 shows TGA and DTG curves for scotch pine wood control/tea extract samples. 
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TGA          scotch pine wood (control)   DTG 

 
TGA      scotch pine wood (with tea extract)         DTG 

Figure 1. TGA and DTG Change 

Within the scope of the study, samples impregnated with beech and yellow pine woods using two different 
wood species were compared with the control samples. The thermal resistance of the samples was measured using 
TGA analyzers, and DTG curves were generated. The following are the results of a thermogravimetric (TGA) 
examination of Scotch pine wood. The TGA and DTG (2-b) curves of the tea extract treated Scotch pine wood and 
the control sample are given in Figure 1. While the turning point temperature of the control sample was 378.45 oC, 
the decomposition temperature of the samples treated with tea extract decreased to 358.37 oC. The reason for the faster 
degradation is because the bonds in fire retardants, such as P-O-C (Phosphorus-Carbon), are substantially less stable 
than the C-C bonds in the control sample, and they generally decompose at 180 oC [23] . Başak et al. (2015) found 
that early decomposition prevent the generation of combustible gases and promotes the formation of carbonized coal. 
While the amount of residue formed as a result of combustion in the control sample was 18.73%, the amount of residue 
as a result of carbonization increased to 47.64% in the sample containing tea extract [24]. 

Beech Wood 
Figure 2 presents TGA and DTG curves for beech wood control/tea extract samples. 

0

20

40

60

80

100

0 100 200 300 400 500 600

W
ei

gh
t L

os
s (

%
)

Temperature (°C)

-18

-16

-14

-12

-10

-8

-6

-4

-2

0
0 100 200 300 400 500 600

D
er

iv
at

iv
e 

of
 w

ei
gh

t l
os

s

Temperature (°C)

123



 

 

FT-013 (Wood Impregnation and Protection) 

 
TGA    Beech wood (control)  DTG 

 
TGA      Beech wood (with tea extract)         DTG 

Figure 2. Changes in TGA and DTG 

TGA and DTG curves of beech wood are given. The degradation temperature of the samples treated with tea 
extract reduced to 218.18 oC, while the turning point temperature of the control sample was 359.42 oC. The chemical 
structure of the wood may be the cause of the accelerated degredation. While the quantity of residue created as a result 
of combustion was 17.42 % in the control sample, the amount of residue formed as a result of carbonization in the tea 
extract sample was 51.79 %. The decomposition of wood components was very fast, and the weight loss was less after 
the decomposition temperature. Stone water in the lumens, which created the cavities of the wood cells, was withdrawn 
from the environment during these two stages, depending on the temperature. It has been determined that the thermal 
decomposition of wood flour and wood components occurs between 300-500°C [18].  

The decomposition of wood components was very fast, and the weight loss was less after the decomposition 
temperature. Stone water in the lumens, which created the cavities of the wood cells, was withdrawn from the 
environment in these two stages, depending on the temperature. It's possible that this is due to the anatomical structure. 
Wood typically has a bigger shoulder region due to hemicellulose degradation occurring before cellulose degradation 
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[25,26]. Then, at 351°C, the weight drops dramatically due to the splitting of cellulose polymers. Decomposition of 
lignin begins at temperatures over 351°C, and the residue is mostly charcoal from lignin decomposition [27]. 

CONCLUSION 

Wood materials differ in their resistance to fire due to anatomical characteristics and textural variances. The 
thermal properties of wood species impregnated with tea extract were investigated in this research. TG/DTG analyses 
of Scotch pine and beech woods impregnated with tea extract were carried out in this research, it was discovered that 
the tea extract also showed thermal effects against combustion.  

The percent retention was affected by the specific gravity, wood type, and impregnation technique. When the 
variations created were compared with the control samples, increases in mass losses were observed depending on the 
species. Depending on the wood's physical and anatomical structure, these losses occurred at varying rates. Tea extract 
has been found to have an effect on thermal characteristics. TGA results may be utilized in the manufacturing of wood 
products including MDF, particleboard, plywood, and wood/plastic composites, as well as in explaining some of the 
behavior of wood against burning, assessing fire retardant effectiveness, and getting fuel from biomass.  

The amount of extractive material determines the flammability, color, density, odor, taste, and pressure resistance 
of wood. As the amount of extractive substance in wood decreases, its burning ability also decreases. The increase in 
lignin and inorganic matter (ash) ratio decreases the combustion resistance. In conclusion, on how these chemicals 
impact TGA results, more research should be performed. 
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ABSTRACT 
During the reproduction of medicinal rosemary (Rosmarinus officinalis L.) in the experimental field of the 

Institute of Dendrology at the Azerbaijan National Academy of Sciences, it was found that the arid subtropical climate 
of the peninsula did not cause any problems for the propagation by cuttings, seeds, or the shrub division method. Since 
this species is relatively difficult to propagate by seeds, propagation by vegetative organs is preferable. As rosemary 
is not very demanding for the soil, it adapts rapidly to the sandy and sandy-clay soils of Absheron and grows and 
develops normally throughout the year. This plant inhabits under high light and temperature conditions and is drought-
tolerant. The one-year-old cuttings were kept in 0.002% gibberellin solution for 72 hours and transferred to soil. After 
25-30 days, the root system was formed and the plants were transferred to the experimental field. The essential oil 
was extracted from the leaves, stems, and flowers of  3-4-year-old rosemary bushes. Biologically active compounds 
and component composition of the oil were determined by gas-liquid chromatography. It has been found that the 
quality of medicinal rosemary essential oils is higher due to the accumulation of x-pinene, bornanone, cineole, 
limonene, camphene compounds in the leaves and stems collected in spring. The application of rosemary in scientific 
medicine, folk medicine, aromatherapy, pharmacology, perfumery, cosmetology, and in the household has been 
presented in the article. 

Keywords: Reproduction, distribution, essential oil, biologically active compounds, component composition 

INTRODUCTION 

In recent years, medicinal plants have been preferred in scientific medicine to treat many diseases. Along 
with other beneficial plant species, medicinal rosemary also occupies a special place. Rosemary is a medicinal plant 
that was popular in ancient Greece, as well as in other Mediterranean countries. It was brought to the Black Sea region 
in ancient times and spread very rapidly in the rocky areas. Although this species is botanically less demanding for 
the soil, it inhabits under high light and temperature conditions. It was brought to the subtropical regions of the 
Republic from the Black Sea coast, Batumi Botanical Gardens, and Krasnodar region in the late 19th and early 20th 
centuries. During the establishment of the All-Union Center of Medicinal Plants in Absheron in the 1923rd-1925th 
years of the 20th century, medicinal rosemary was grown in the territory of the Dendropark (now the Institute of 
Dendrology) in the Mardakan settlement of the Absheron Peninsula. Currently, it has been widely cultivated in the 
territory of the Institute and research is being conducted. 

There are many plants producing essential oils in the flora of our republic, such as mint, mentha longifolia, 
thymus, tarragon, laurus, salvia, hawthorn, sandthorn, achillea, nettles, foeniculum, ginger, wormwood. However, 
rosemary has a special place among them. No matter how important medicinal plants are and how extensive their 
application is, medicinal rosemary has always been ranked high with the lavender plant. Although it is known that 
more than 800 medicinal plants are present in our flora, the essential oil species brought to our Republic should not 
be forgotten. 

Medicinal rosemary (Rosmarinus officinalis L.) is an evergreen semi-bush plant, reaching a height of 1.0-1.5 
meters. Previously, the rosemary plant was used as a border in landscape architecture or green alleys. Its young leaves, 
white, blue, and yellow flowers attract people with their beautiful aroma, have become an area of interest for botanists 
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and pharmacologists, have been used in folk medicine as well as household. It has been considered an "expensive" 
plant in Greece, Italy, Israel, and Syria. 

Botanically, medicinal rosemary has been extensively studied. Shoots (4-5, sometimes 7-8) branch out from 
the root collar area of this plant, and a dense subshrub is formed. The leaves with short stalks on the shoots are 
relatively hard and dense, the upper surface is bright green, the lower surface is grayish-green, and the tips are sharp. 
Only the central vascularization in the leaf attracts attention. The plant is always attractive to people because the leaves 
do not fall off. It blooms mainly in spring. The flowers are simple, located on a short stalk. The flower has 2 opposite 
sepals, 5 blue or white petals, one of which is large and wide, 4 are small, the flower is funnel-shaped. It has 5 stamens 
and 1 low ovary. The flowering period is 40-45 days, and one seed is formed from the fertilized ovary. 

Seed propagation of medicinal rosemary is very difficult. Therefore, one-year-old sprouts are used for 
research purposes. Reproduction of sprouts in spring and autumn is favorable. For propagation, 15-20 cm long cuttings 
were obtained from the sprouts and transferred to a heteroauxin solution with a concentration of 0.002%. After keeping 
in the solution for 72, the cuttings were transferred to an environment containing sand + soil + peat (1: 1: 1). After 
about 25-30 days, the shoots began to germinate and after a month they were transferred to the experimental field. It 
is expedient to propagate medicinal rosemary under Absheron conditions in both spring and autumn. The plant differs 
from other species by its low demand for water on hot summer days, tolerance to drought, salinization, and high 
temperatures. 

RESULTS and DISCUSSION 

Determination of minimum inhibitory concentration (MIC) 
Like all other plants containing essential oils, the pleasant essential oil of medicinal rosemary is located in 

special bubbles in the leaves, fresh sprouts, and flowers. Studies have shown that the total amount of essential oils in 
fresh rosemary leaves varies between 1.5% and 2.2%. Water-extracted rosemary essential oil is transparent, and its 
main biologically active compounds are x-pinene, camphene, borneol, cineole, bornyl acetate, and terpenes. The 
essential oil extracted from the leaves contains numerous biologically active compounds.  

In addition to the above components, a large amount of tannins, triterpene acid, oleanolic acid, and alkaloids 
are accumulated in the leaves. The rosemary plant can easily absorb iron, phosphorus, magnetic sodium, potassium, 
and zinc macroelements from the soil. Due to this feature, the use of rosemary as a bioindicator of some chemical 
elements is very interesting. There is extensive information about the importance of rosemary oil (1,2), and it should 
be noted that rosemary oil significantly strengthens the immune system of the human organism. Due to its immune-
boosting properties, rosemary can be used for the prevention of the COVID-19 disease.  

As we have mentioned, rosemary oil has a very wide range of effects, and the most important factor is to 
strengthen the human immune system. The plant has been known since ancient times, and the effect of biologically 
active compounds in its essential oil on the human body has been positively assessed (3, 4, 5).  

In modern times, the biochemical components of the essential oil derived from medicinal rosemary are 
analyzed by new methods. Although many analytical methods are currently used, it is important to apply 
chromatography for the early detection of constituent components of rosemary oil. Gas-liquid chromatography system 
Agilent 5977 was considered appropriate for the rosemary oil obtained during the study. The obtained rosemary oil 
was first kept at 60° C for 2 minutes, then the temperature increased by 30°C every 1 minute, and then it was raised 
to 250° C, and finally to 3000C,  increasing by 10°C during 4 minutes. The solvent was methyl alcohol (methanol) 
and the guiding gas was helium (He). According to chromatographic curves, the quantity of essential oil in green 
leaves varied between 500 and 200 µm. The amount of essential oils in 3-year-old plants was much greater. The 
maximum accumulation of rosemary oil is observed in spring (April) and autumn (October). Fresh leaves are usually 
collected before flowering, dried in air-conditioning rooms at a temperature of 30-350C, and can be stored for 3 years 
in paper boxes or linen bags. 
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and pharmacologists, have been used in folk medicine as well as household. It has been considered an "expensive" 
plant in Greece, Italy, Israel, and Syria. 

Botanically, medicinal rosemary has been extensively studied. Shoots (4-5, sometimes 7-8) branch out from 
the root collar area of this plant, and a dense subshrub is formed. The leaves with short stalks on the shoots are 
relatively hard and dense, the upper surface is bright green, the lower surface is grayish-green, and the tips are sharp. 
Only the central vascularization in the leaf attracts attention. The plant is always attractive to people because the leaves 
do not fall off. It blooms mainly in spring. The flowers are simple, located on a short stalk. The flower has 2 opposite 
sepals, 5 blue or white petals, one of which is large and wide, 4 are small, the flower is funnel-shaped. It has 5 stamens 
and 1 low ovary. The flowering period is 40-45 days, and one seed is formed from the fertilized ovary. 

Seed propagation of medicinal rosemary is very difficult. Therefore, one-year-old sprouts are used for 
research purposes. Reproduction of sprouts in spring and autumn is favorable. For propagation, 15-20 cm long cuttings 
were obtained from the sprouts and transferred to a heteroauxin solution with a concentration of 0.002%. After keeping 
in the solution for 72, the cuttings were transferred to an environment containing sand + soil + peat (1: 1: 1). After 
about 25-30 days, the shoots began to germinate and after a month they were transferred to the experimental field. It 
is expedient to propagate medicinal rosemary under Absheron conditions in both spring and autumn. The plant differs 
from other species by its low demand for water on hot summer days, tolerance to drought, salinization, and high 
temperatures. 

RESULTS and DISCUSSION 

Determination of minimum inhibitory concentration (MIC) 
Like all other plants containing essential oils, the pleasant essential oil of medicinal rosemary is located in 

special bubbles in the leaves, fresh sprouts, and flowers. Studies have shown that the total amount of essential oils in 
fresh rosemary leaves varies between 1.5% and 2.2%. Water-extracted rosemary essential oil is transparent, and its 
main biologically active compounds are x-pinene, camphene, borneol, cineole, bornyl acetate, and terpenes. The 
essential oil extracted from the leaves contains numerous biologically active compounds.  

In addition to the above components, a large amount of tannins, triterpene acid, oleanolic acid, and alkaloids 
are accumulated in the leaves. The rosemary plant can easily absorb iron, phosphorus, magnetic sodium, potassium, 
and zinc macroelements from the soil. Due to this feature, the use of rosemary as a bioindicator of some chemical 
elements is very interesting. There is extensive information about the importance of rosemary oil (1,2), and it should 
be noted that rosemary oil significantly strengthens the immune system of the human organism. Due to its immune-
boosting properties, rosemary can be used for the prevention of the COVID-19 disease.  

As we have mentioned, rosemary oil has a very wide range of effects, and the most important factor is to 
strengthen the human immune system. The plant has been known since ancient times, and the effect of biologically 
active compounds in its essential oil on the human body has been positively assessed (3, 4, 5).  

In modern times, the biochemical components of the essential oil derived from medicinal rosemary are 
analyzed by new methods. Although many analytical methods are currently used, it is important to apply 
chromatography for the early detection of constituent components of rosemary oil. Gas-liquid chromatography system 
Agilent 5977 was considered appropriate for the rosemary oil obtained during the study. The obtained rosemary oil 
was first kept at 60° C for 2 minutes, then the temperature increased by 30°C every 1 minute, and then it was raised 
to 250° C, and finally to 3000C,  increasing by 10°C during 4 minutes. The solvent was methyl alcohol (methanol) 
and the guiding gas was helium (He). According to chromatographic curves, the quantity of essential oil in green 
leaves varied between 500 and 200 µm. The amount of essential oils in 3-year-old plants was much greater. The 
maximum accumulation of rosemary oil is observed in spring (April) and autumn (October). Fresh leaves are usually 
collected before flowering, dried in air-conditioning rooms at a temperature of 30-350C, and can be stored for 3 years 
in paper boxes or linen bags. 
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When separating rosemary oil into its components by gas-liquid chromatography, it was found that the 
biochemical composition of essential oil is very rich. The obtained chromatogram revealed that rosemary oil contains 
more than 30 biologically active compounds. The number of important compounds among these components is more 
than 12. 

The content of JK-X- Pinene, the most important among these components, is 11.5% of the total amount of 
biologically active compounds. The content of other components was as follows: D-limonen-6.6%, endo-borneol 
9.2%, camphene -5.6%, bornanone-5.6%, B-myrcene-3.4%, eucalyptol-3.3%, J-verbenone-3.7%, O-cymene-2.1%. 
Dominant compounds are significantly higher in the above scheme (Table 1). 

Table 1. Quantitative indicators of the main biologically active compounds of medicinal rosemary oil based on the 
total amount (in %). 

No Main components Quantitative indicators of peaks, 

% 

1 Cineole 1-2.3 (12.3) 

2 JR-X-Pinene 14.5 

3 Camphene 5.6 

4 B-Pinene 1.61 

5 B-Myrcene 3.4 

6 O-Cymene 2.5 

7 D-Limonene 6.6 

8 Eucalyptol 3.3 

9 Chrysanthenone 2.3 

10 2-Bornanone 5.6 

11 Endo-Borneol 9.2 

12 J-Verbenone 3.7 

13 5-Caranol 2.1 

14 3-Octanone 1.3 

15 Y-Terpinene 1.4 

The medicine is usually obtained by distilling rosemary oil with water vapor. For this purpose, flowering 
shrubs, young leaves, or the above-ground parts are used. Both the quality and the components of rosemary oil can 
vary depending on cultivation measures or agro-technical methods. It is also seen in Table 1 that borneol, pinene, and 
cineole compounds predominate in the oil along with camphor. In addition to pinene and cineole, and verbenone are 
also found in some wild or rocky territories. 

Medicinal rosemary is one of the first plants used in folk medicine since ancient times due to essential oil. 
The biologically active compounds in its essential oil are indispensable in medical treatment. It is also used as a spice 

129



 

 

FT-014 (Plant Biodiversity) 

in the household, and rosemary sticks or lamps were lit in churches during religious ceremonies and banquets. In 
Western countries, rosemary bulbs were used for disinfection. 

Some scientific data have shown that rosemary oil has a regulatory effect on the activity of the central nervous 
system, is used in cases of speech disorders or paralysis. Rosemary oil enters the body and spreads rapidly, affecting 
the respiratory system. It is even used in the treatment of chronic asthma. Essential oil is more effective when inhaled 
in the form of vapor. 

Rosemary oil has analgesic properties. Unlike other painkillers, it has no side effects. Rosemary oil quickly 
relieves muscle fatigue of athletes and dancers. Reduces skin wrinkles and prevents early hair loss. It is an effective 
remedy in perfumery and cosmetology, phytotherapy, and aromatherapy. 

We recommend caution when using rosemary oil. Its pungent odor can cause severe irritation in some people. 
It regulates heart impulses, has a positive effect on the activity of the liver and gallbladder, reduces the entry of 
cholesterol into the blood. It can also be applied as a compress for rheumatic and arthritic pain. Infusion or tea prepared 
(by adding 100 ml of boiling water to 1 g of dry mass) from leaves and young sprouts of rosemary in the ratio of 1:10 
is used (in the amount of 0.5 cups, 2 times a day) to normalize the gastrointestinal tract.  

The dried and powdered rosemary leaves give a special aroma when added to various foods or salads. In 
some cases, rosemary is used instead of bay leaf. 

The famous Italian spaghetti and pizzas can not be prepared without rosemary. In recent years, alkaloids, 
rosmarinic acid, and tannins have been found in the composition of medicinal rosemary. When consuming food with 
added rosemary, the amount of gastric juice increases and the digestion process improves. Rosemary infusion causes 
increased heartbeats, and rising blood pressure in a short period of time. Gallbladder and duodenal bleedings increase. 
It reduces nervousness and stress, as well as nervous tension. Aqueous infusion of rosemary has a positive effect on 
blood circulation, memory, and vision. Rosemary essential oil has antimicrobial properties, negatively affects 
pathogenic microorganisms, staphylococci, streptococci, intestinal spores, and yeasts. It also heals wounds quickly 
and cures rheumatism. 

As medicinal rosemary originated from the coast, it is easily adapted and developed in the coastal lands of 
the Absheron Peninsula. 

The fields of application of various rosemary species are different. Thus, it is widely used in the cosmetology 
and perfumery industry, aromatherapy, and the household. Because it is an air purifier, dried rosemary leaves or twigs 
are placed in wardrobes. Rosemary powder is added to olive oil and salt as flavoring. The corosolic acid in the content 
of rosemary oil prevents premature aging. Proposals have been made to the pharmaceutical industry on the use of 
medicinal rosemary as a valuable plant. Large-scale cultivation of this species under the conditions of Absheron should 
be one of the priorities of the day. We have proposed a plan for the executive summary on the preparation of rosemary 
tea, and infusions of rosemary leaf to the “Herba Flora” organization. Dried and powdered rosemary leaves are used 
as a spice. When used as food additives, it significantly increases the freshness of the food and improves appetite. 

 In addition to the above, we would like to note that the presence of L- and D-pinene, camphene, in rosemary 
essential oil further improves its quality. To obtain 1 kg of essential oils from flowering sprouts, 35-45 kg of raw 
material is required. Although this amount is sufficient for plants grown in Absheron, 45-50 kg of raw material should 
be collected in other regions. 

The results of the experiments revealed that the medicinal effect of rosemary oil is similar to that of mint, 
and thyme. It regulates blood pressure and maintains the normal functioning of the human body. Rosemary oil (at a 
dose of 3-5 drops) restores liver function, dissolves gallstones, regulates the activity of the gastrointestinal tract, 
balances the rhythm of the cardiovascular system. Rosemary oil reduces forgetfulness. Its camphor-like freshness lifts 
the mood, relieves computer fatigue, and keeps the spirits of long-distance drivers. 

Usually, 5 grams of dried and crushed rosemary leaves are taken to make an infusion with 2 cups of hot 
water, and 1 glass of the prepared infusion a day before and after meals helps feel fresh and not to be tired throughout 
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in the household, and rosemary sticks or lamps were lit in churches during religious ceremonies and banquets. In 
Western countries, rosemary bulbs were used for disinfection. 

Some scientific data have shown that rosemary oil has a regulatory effect on the activity of the central nervous 
system, is used in cases of speech disorders or paralysis. Rosemary oil enters the body and spreads rapidly, affecting 
the respiratory system. It is even used in the treatment of chronic asthma. Essential oil is more effective when inhaled 
in the form of vapor. 

Rosemary oil has analgesic properties. Unlike other painkillers, it has no side effects. Rosemary oil quickly 
relieves muscle fatigue of athletes and dancers. Reduces skin wrinkles and prevents early hair loss. It is an effective 
remedy in perfumery and cosmetology, phytotherapy, and aromatherapy. 

We recommend caution when using rosemary oil. Its pungent odor can cause severe irritation in some people. 
It regulates heart impulses, has a positive effect on the activity of the liver and gallbladder, reduces the entry of 
cholesterol into the blood. It can also be applied as a compress for rheumatic and arthritic pain. Infusion or tea prepared 
(by adding 100 ml of boiling water to 1 g of dry mass) from leaves and young sprouts of rosemary in the ratio of 1:10 
is used (in the amount of 0.5 cups, 2 times a day) to normalize the gastrointestinal tract.  

The dried and powdered rosemary leaves give a special aroma when added to various foods or salads. In 
some cases, rosemary is used instead of bay leaf. 

The famous Italian spaghetti and pizzas can not be prepared without rosemary. In recent years, alkaloids, 
rosmarinic acid, and tannins have been found in the composition of medicinal rosemary. When consuming food with 
added rosemary, the amount of gastric juice increases and the digestion process improves. Rosemary infusion causes 
increased heartbeats, and rising blood pressure in a short period of time. Gallbladder and duodenal bleedings increase. 
It reduces nervousness and stress, as well as nervous tension. Aqueous infusion of rosemary has a positive effect on 
blood circulation, memory, and vision. Rosemary essential oil has antimicrobial properties, negatively affects 
pathogenic microorganisms, staphylococci, streptococci, intestinal spores, and yeasts. It also heals wounds quickly 
and cures rheumatism. 

As medicinal rosemary originated from the coast, it is easily adapted and developed in the coastal lands of 
the Absheron Peninsula. 

The fields of application of various rosemary species are different. Thus, it is widely used in the cosmetology 
and perfumery industry, aromatherapy, and the household. Because it is an air purifier, dried rosemary leaves or twigs 
are placed in wardrobes. Rosemary powder is added to olive oil and salt as flavoring. The corosolic acid in the content 
of rosemary oil prevents premature aging. Proposals have been made to the pharmaceutical industry on the use of 
medicinal rosemary as a valuable plant. Large-scale cultivation of this species under the conditions of Absheron should 
be one of the priorities of the day. We have proposed a plan for the executive summary on the preparation of rosemary 
tea, and infusions of rosemary leaf to the “Herba Flora” organization. Dried and powdered rosemary leaves are used 
as a spice. When used as food additives, it significantly increases the freshness of the food and improves appetite. 

 In addition to the above, we would like to note that the presence of L- and D-pinene, camphene, in rosemary 
essential oil further improves its quality. To obtain 1 kg of essential oils from flowering sprouts, 35-45 kg of raw 
material is required. Although this amount is sufficient for plants grown in Absheron, 45-50 kg of raw material should 
be collected in other regions. 

The results of the experiments revealed that the medicinal effect of rosemary oil is similar to that of mint, 
and thyme. It regulates blood pressure and maintains the normal functioning of the human body. Rosemary oil (at a 
dose of 3-5 drops) restores liver function, dissolves gallstones, regulates the activity of the gastrointestinal tract, 
balances the rhythm of the cardiovascular system. Rosemary oil reduces forgetfulness. Its camphor-like freshness lifts 
the mood, relieves computer fatigue, and keeps the spirits of long-distance drivers. 

Usually, 5 grams of dried and crushed rosemary leaves are taken to make an infusion with 2 cups of hot 
water, and 1 glass of the prepared infusion a day before and after meals helps feel fresh and not to be tired throughout 
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the day. When using rosemary oil, 2-3 drops of the oil should be added to 0.5 cups of boiling water. This preparation 
normalizes the activity of the gastrointestinal tract and treats headaches. 

CONCLUSION 

Medicinal rosemary (Rosmarinus officinalis L.) easily adapts to the conditions of Absheron and it is advisable 
to cultivate it in dry subtropical climates. 

1. Medicinal rosemary can be easily propagated by cuttings and shrub division. These methods are more profitable for 
the conditions of Absheron. Rosemary bush location should be changed every 2-3 years. 

2.  The amount and quality of essential oil obtained from the leaves and young sprouts of 2-3-year-old individuals of 
rosemary bushes grown in the Absheron Peninsula is much higher compared to other countries. 

3. The research revealed that the number of biologically active compounds in the leaves and flowers of medicinal 
rosemary is over 30. 

4. Chromatographic analysis of rosemary oil showed that the plant leaves and flowers contain the most x-pinene, 
cineole, borneol, limonene, camphene, and these compounds increase the quality of the oil and expand the range of 
its effect. 
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ABSTRACT 
This paper based on field studies and literature references, documents, traditional knowledge of the medicinal 

uses of plants by local Azerbaijani people. This report deals with 29 species to 12 families which are currently used 
by local Azerbaijani people in folk medicine for the treatment of various human and cattle diseases. Some plants are 
listed in the Red Book of Azerbaijan 

Keywords: Medicinal plants, Biologically active constituents, Ethnobotany, Azerbaijan 

INTRODUCTION 

The South Caucasus Pipeline Company (SCPC) is pleased to announce the award of the pipeline construction 
contract for the South Caucasus Pipeline Expansion (SCPX) project. The contract for pipeline construction in 
Azerbaijan and Georgia has been awarded to Saipem Azfen  Joint-Venture (SAJV). 

 The scope of work for this contract includes: 

• Construction of a 428 km pipeline loop and associated above ground installations, including block valves, a 
pigging facility and tie-ins in Azerbaijan and Georgia. 

• Construction of a 59km second pipeline loop and associated above ground installations in Georgia. 

 The expanded SCP (South Caucasus Pipeline) system will tie into the Trans Anatolian Pipeline (TANAP) at the 
Eastern Turkey border which, in turn, will connect with the Trans Adriatic Pipeline (TAP) at the Western Turkey 
border some 1900 km away.  

As is known in the current construction of pipelines the most part of valuable plants is destroyed and perishes. 
Therefore, the problem of our ecologists it's about to detect a set of valuable herbs along a route of construction of 
all pipe and accurately to transfer them into a safe place, then to carry out the control over them. Some plants, in 
particular Тамаrix are already transfer far away from an active zone. We detected many plants and trees with 
medicinal properties growing along the pipeline. Among them there were plants included in the Red Book of 
Azerbaijani Republic. 

MATERIALS and METHODS 

The data were collected started from May 1996 to December 2018. Information about folk medicine was 
collected by direct contact and interviews with peasants and herbal practitioners (halk hakimi, tabib). 

Some informants accompanied the authors in the field along gas pipeline and mountains to identify the plants 
they used. The information also recorded was checked and confirmed in different areas and villages where KP 
(Kilometer Point) were indicated. Information was also collected from historical documents. Samples of plants were 
botanically identified and voucher specimens deposited in the Herbarium of the Institute of Botany National Academy 
of Sciences of Azerbaijan Republic. 
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As noted in previous articles and Ph.D.Thesis (Mir-Babayev,N., 1989; Mir-Babayev,N.F. et al.,1993; Mir-
Babayev N.F. and Waigh, 1997;Mir-Babayev N.F. and Hougthton, P.J., 2002; Grossgeim, A.A. 1936-1947; Lipsky, 
V.I., 1899; Mir-Babayev, N.F. and Sereda, N.P. 1987), plants are listed in alphabetical order with botanical names, 
local names, the family names and place collection. Active constituents isolated from plants are indicated. 

RESULTS and DISCUSSION 

In the present paper we report medicinal plants growing along of the oil and gas pipelines (BTC & TANAP) 
in different regions of the Azerbaijan Republic. Earlier, ethnobotanical studies of Azerbaijan Republic have been 
carried out by Azerbaijani and Russian travelers and scientists ( Lipsky, V.I., 1899; Mir-Babayev, N.F. and Sereda, 
N.P. 1987;  Karyagin, J.J., 1953; Rollov, A.K., 1908). The names of the districts with KP (kilometer point) near where 
plants were collected are recorded as well. 

Apiaceae 

Ferula L. (Ilanqolkyasi) 

Ferula caucasica Korov. (Aghdash zone,KP 190; Kura-Araks lowland, Gobustan KP 17) 

F. caucasica Korov. used as aphrodisiac for men. It used as antispasmodic and cardiotonic. F. caucasica 
Korov. is listed in the Red Book of Azerbaijan Republic (Bagirov, H.S. and Aliyev, J.A., 2013).  

F. persica Willd. (Gobystan KP 17, vicinity Hajigabul, KP 23) 

That plant contains umbelliferon, galbanic acid, vanillin, exenile. 

It’s used as antispasmodic and cardiotonic (Rollov, A.K., 1908).  

Asteraceae 

Cirsium Hill. (Qanqal) 

Cirsium heterophyllum All. (muhtəlif rəngli tartar Qanqal) 

Kura East Area, KP 201 ), (Ashagi Kakhun village and KP 311(Yeniabad & Mahmudlu vicinity) 

C. heterophyllum All. As a powder used in folk medicine to treat wounds, boils, suffocation and constipation. 
This plant is honey plant and contains bee bread and nectar (Lipsky, V.I., 1899); Mamedov, N., 1996); Askarov, A., 
2016). 

Asteraceae 

Carduus L.  (Sheytanqanqali) 

C. crispus L. 

KP 262, vicinity Bashirli, Yolpag & Sarov villages 

Local inhabitant used various species Carduus to treat respiratory congestion, dermatitis, parasitic infections 
and venereal diseases, and to help stop bleeding, stimulate milk production in nursing mothers, and even as a 
contraceptive (Mamedov, N., 1996). 

The seeds of C. crispus L.is rich in potash and amines (thyramine and histamine (Schauenberg, P. and Paris, 
F., 1990). 

Asteraceae 

Inula L. (Andiz) 

I. helenium (KP 364, Tovuz-chai) 

I. germanica L. (KP 352, Akstafa), I.britannica L. (villages Alibeyli, Hasan-Su)  
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The roots of I. helenium contain essential oil, azulene, sesquiterpene lactones. The rhizome is also rich with 
inulin.  Plant used as an infusion to treat bronchitis, tracheitis and coughs, as well as for disorders of the urinary tract 
(Mir-Babayev, N.F., 1989).  

Asteraceae  

Matricaria L. 

(Mollabasi or Chobanjastygy) 

M. Chamomilla L., (=M. recutita L.) 

KP 311, close to the Mahmudlu & Eniabad villages 

M. chamomilla L. used as sedative, antispasmodic, tranquillizer, analgetic, febrifuge and emmenagogic. 
Forms of use: infusion, tincture, syrup, oil fluid extract, distilled water and essence. M.chamomilla contains coumarins, 
sesquiterpenes, umbelliferon, flavonoids, mineral salts and chamazulene which is very effective in treating 
inflammations and allergies. The dried flowers heads of M. recutita L. are used in folk medicine to prepare a 
spasmolytic and sedative tea (Damirov, I.A, et al., 1983). 

Asteraceae 

 Artemisia (Jovshan or Tarhun otu) 

Hasan su, KP 376; Tovuz-chai, KP 360 

A. absinthium L.  

Artemisia  dracunculus L. 

The grass of A. absinthium contains glucoside absinthine, tannin, potassium nitrate and also sesquiterpene 
lactones: alkhanol and alkhanin. Properties: anthelmintic, splenobilliary, emmenagogic and cholagogic. 

A. annua L. used against dysentery, fever and abscess. A. annua L. contains lipid components (Bhakuni, R.S., 
et al., 1990).  

A. dracunculus is an excellent condiment. It stimulates the appetite and digestion. In folk medicine A. 
dracunculus used against scurvy and edema. A. dracunculus contains phellandrene, ocimene and hydroxycoumarin 
(Schauenberg, P. and Paris, F., 1990).  

Asteraceae 

Helianthus annuus L. (Gunyabahan) 

Kura- East, KP 200 + 250m, Ashagi Kakhun village 

Flowers of H. annuus L. contains phytosterol betain, quercetin, holing, and arnidol.  

Seeds: oil containing linoleic, palmitic, oleic acids and also lecithin, cholesterin and 

albumin (Damirov, I.A, et al.,1983).  

An alcoholic extract of the fresh flowers of H. annuus L. was used to treat malaria in cases where quinine 
was ineffective (Zalesova, E.N. and Petrovskaya, O.V., 1898-1901).  

Iridaceae 

Iris L. (Susyan) 

Iris reticulata Bieb. = Iridodictyum reticulatum, I. giganticaerulea 

KP  257-260, Kura West, Dalimamedli and Fahrali villages  

I. reticulata and I. pseudocarus used as emetic and astringent. The sap of the 

I. pseudocorus is emetic, astringent, irritant and laxative. The rhizome of I. pseudocarus contains an acrid 
compound and also glucide, irrisine. 
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 That is plant is listed in the Red Book of Azerbaijan SSR (Bagirov, H.S. and Aliyev, J.A., 2013).  

Lamiaceae 

Salvia L. (Syurvya) 

S.  alexeenkoi Pobed., S. officinalis, S. limbata 

KP 142, Ujar, Chyini village 

In traditional folkloric medicine, S. officinalis and S. alexeenkoi are used to wean infants. (Syurvaya) Sage-
tea is frequently used as a disinfectant mouth-wash, an antiseptic skin rinse wash. S. officinalis possess as digestive, 
hypoglycemic, carminative, spasmolytic, antidiarrhoeic  and emmenagogic. S. officinalis L. contains a camphor, 
thuione, tannin, asparagine, saponin and resin. Roots of S. limbata L. contain abietane diterpenes (Topchu, G., Eris, 
C. and Ulubelen, A.,1996).  

Lamiaceae 

Thymus L. (Kyakli Otu) 

Tovuz-chai, KP 357- 362, near Qarahanli village 

Thymus vulgaris L. &  T. transcaucasicus Rohn.  

T. vulgaris L. is extensively used in the kitchen as tea, perfumery and liquor distillery. 

This plant contains essential oil with antiseptic, balsamic, antispasmodic, carminative and antibiotic 
properties. T. vulgaris L. contains thymol, carvacrol, borneol, eucalyptol, menthene, thymene and tannin.  

Forms of use: infusion, tincture, powder, syrup, essence and fluid extract. 

The essence is effective in treating whooping-cough as well as the parasitic infestation known as 
ancylostomiasis. The essential oil of T. transcaucasicus Ronn. contains flavanoids, thymol, ursolic acid, gum and fatty 
compounds. In folk medicine T. transcaucasicus Ronn. as aqueous decoction in treating flatulence, insomnia, stomach 
pain and heart diseases ( Lipsky, V.I., 1899).  

T. vulgaris L.is extensively used in the kitchen as tea and in perfumery industry. This plant contains essential 
oil with antiseptic, balsamic, antispasmodic, carminative and antibiotic properties. T. vulgaris L. contains thymol, 
carvacrol, borneol, eucalyptol, menthene, thymene and tannin. Forms of use: infusion, tincture, powder, syrup, essence 
and fluid extract (Schauenberg, P. and Paris, F., 1990; Mamedov, N. and L.Craker., 2001).  

Liliaceae 

Tulipa L. (Dagh lalyasi, Garagach) 

T. karabachensis A.Grossh,,T. Biebersteiniana R. et Sch., T. Eichleri Rgl. 

T. biflora Pall. 

Ujar, KP 146, Chyni vicinity, Kura-Araks lowland 

Bulbs of the Tulipa species such as T. Eichleri Rgl., T. biebersteiniana Schult. et Schult . are used for diseases 
of the cardiovascular system. 

Bulbs of some species eat fried and are antiemetic. These species contain alkaloid tulipin. These plants are 
listed in a Red Book of Azerbaijan Republic (Bagirov, H.S. and Aliyev, J.A., 2013).  

Lythraceae 

Punica L. (Nar or Shirin nar)  

P. granatum L. 

Kura East, KP 200, Ashagi Kakhun 
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Pomegranate juice is used as an antipyretic, anti-dysenteric diuretic and anti - haemorrhoids. The form of 
used is a powder. A decoction of the bark of the fruit is as effective as an antidiarrhoeic. From pomegranate tree bark 
isolated alkaloid pelletierine being good anthelmintic against tapeworms (Lewin L. (1894). 

 Pinaceae 

Pinus L. (Shamagajey) 

Pinus  sylvestris L. 

Kura East, KP 201 

P. sylvestris L. is used balsamic, expectorant, antiseptic. Forms of use: Infusion, decoction, fluid extract, 
essence and tar. Turpentine, resin, pitch black and tar are used mainly, for preparation various patches and ointment. 

P. kochiana Klotzch ex C.Koch. contains resin, essential oil, bitter substances and vitamin C are used as of 
decoction for cough. That tree is listed in the Red Book of Azerbaijan SSR (Bagirov, H.S. and Aliyev, J.A., 2013)  

Plantaginaceae 

Plantago L. ( Baghayarpaghey) 

Plantago lanceolate L., P. saxatilis Bieb., P. media L. 

Hasan-su, KP 374, near Vurgun, Eynalli and Qirili villages 

In folk medicine the leaves of P. major L. are used as depurative, diuretic, haemostatic and vulnera. Forms 
of use: Infusion, poultices, juice, tincture and distilled water. 

The leaves of P. major contain alkaloids such as aucubin, saponin, aucubigenin, oxalic acid, citric acid and 
phenylpropanoid glycosides (Pengelly A., 2004). 

Salicaceae 

Populus L. (Qovaq) 

P. nigra L. (P.sosnowski Grossh), P. italica (Duroi) Moench.,  

Kura East, KP 201, near Ashagi Kakhun village 

Diuretic, diaphoretic and expectorant. Water decoction and ointment of the flower-buds used for the 
treatment of rheumatism and gout and as analgesic. 

They are also recommended for infections of the urinary tract, bronchitis, and arthritis. The flower buds 
contain a glycoside and populoside (benzoyl salicoside) (Askarov, A., 2016; Mamedov, N. and Craker L. 2001). 

Scrophulariaceae 

Verbascum L. (Kechikgulagi)  

V. thapsus L., V. sinuatum L.  

Tovuz- river, KP 362, Qarahanli village 

The leaves of V. thapsus L. are used by local inhabitants as antispasmodic, antitussive, antineuralgic and anti-
haemorrhoidal. Forms of use: Infusion, tincture and ointment. 

The dried leaves of this plant can be made into cigarettes and smoked to give relief from asthmatic attacks 
and spasmodic coughs in general. 

The root contains astringent and tonic qualities that make it useful in treating urinary incontinence. 

Besides rotenone, V. thapsus L. contains thapsic acid, mucilage, verbascosaponin, inositol, sugar and resin. 
V. sinuatum L. contains saponine, inositol, sugar and verbascoside (Pengelly A., 2004).  

Tamaricaceae 

Tamarix L. (Yulgun) 
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T. litwinowii Gorschk., T. hohenackeri Bunge, T.gallica 

Kura-West, KP 391-392, near Poilu and Qirag Kyasanami villages. 

Leaves of the Tamarix L. species used for treatment spleen; flowers against jaundice; fruits for treat 
infertility. The bark is used as an astringent, anti-diarrhoeic, diuretic. Decoction of the tree branches for treatment 
rheumatism and syphilis. Tamarix species are melliferous. T. gallica L. contains gallic acid, tannin and sodium 
sulphate (Lipsky, V.I.,1899).   

Urticaceae 

Urtica L. (Gichitkan or Isirgan) 

KP 128, vicinity Ujar 

U. dioica L. 

U. urens L. 

Herbalists regards, U. dioica L. as an excellent nutritive tonic. The tea has a folkloric reputation as a menstrual 
flow regulator and postratum tonic. An extract of the fresh leaves is used in homoeopathy for eczema, dysmenorrhea, 
metrorrhagia and nose-bleeding and haemoptysis.  

U. urens L. contain gallic acid, formic acid, carotene, vitamin A, calcium and potassium (Rossiski, D.M., 
1944.) 

Local people were always willing to cooperate with us in this work, explaining the use of local herbs and 
guiding to the places where these plants grow. Elder people and practitioners who studied folk medicine from their 
parents often possessed the books of home cures, such as “Dictionary of East Drugs” written by Muhammad Shirvani 
in 1825 (Damirov et al., 1983). The book “Karabeddin Kebir” by Sayed Hussein-Khan, which was published in 1830 
(Efendiyev, 1964).  

Collecting the local names of the plants was difficult, because some plants have the different common names, 
or because they do not have any common names at all. A review of literature reveals information about biologically 
active compounds and the pharmacological activity of collected medicinal plants.  Folk use of these medicinal plants 
was similar to uses in other countries of Caucasus and Central Asia. 

CONCLUSION 

Inhabitants know the useful properties of many of wild plants growing along pipeline. However, presence of 
biologically active compounds in these plants is directly connected with their pharmacological activity. More studies 
needed in order to transform folk knowledge about medicinal plants into full scale testing by pharmaceutical industry. 
Folk use of these medicinal plants was very similar to use in other countries of Caucasus and Central Asia. 

Local people were always willing to cooperate with us in this work, explaining the use of local herbs and guiding 
to the places where these plants grow. Elder people and practitioners who studied folk medicine from their parents 
often possessed the books of home cures, such as such as “Dictionary of East Drugs” written by Muhammad Shirvani 
in 1825 and “Karabeddin Kebir” by Sayed Hussein-Khan, which was published in 1830 (Gadjiyev V.D., et al., Prilipko 
L.I., 1954). 
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ABSTRACT 
Landscapes and gardens are a blend of woody and herbaceous ornamentals, turfgrass.  Functional and sustainable 

landscapes andxerogardens are created when taking into regarding decreasing or alleviating abiotic and biotic stresses from 
plant selection and production to transplanting, and finally prolongation of the established plants. Drought is among the 
environmental stress factors that has the most severe impact on crops throughout the world. Arable lands in ratio of one-
third are already defined as arid or semi-arid ones, and the severity of drought shows increasing trends in mean air 
temperature is expected in the following years.  Selecting ornamental plants for improved drought tolerance has long been 
of interest in landscape horticulture, urban green space design and xerogardening. Concerning the tolerance of plants to 
environmental stress, such as drought, the species or even the cultivars within the same species, are divided into sensitive 
and tolerant. Sensitive genotypes generally cannot sustain their growth under prolonged or severe stress. On the other hand, 
tolerant genotypes continue to survive severe or prolonged stress. Ornamental plants resistant to drought widely varies due 
to genotypes, environmental conditions, and soil or substrate properties. Landscape plants have similar mechanisms of 
drought tolerance to agricultural crops, but assessment of drought tolerance for these plants should be based primarily on 
aesthetic value rather than growth effects. Because of the wide number of plant species potentially available for ornamental 
purpose. 
 
Keywords: Drought, landscape, tolerant, ornamental plants. 

INTRODUCTION 

Climate Change and Drought  
The water is essential requirement of living life nowadays climate change, global warming and 

industrial development with the available water resources as a result of increasing demand for water 
is steadily decreasing. Climate change is defined to anomalous atmospheric conditions, as well as 
sudden unexpected climatic events, such as hurricanes, floods, intense and/or prolonged drought, and 
extreme temperatures. Among the environmental stress factors drought has the most severe effect on 
crops over the world (Kumar et al., 2017; Wang et al., 2018; Marín-de la Rosa et al., 2019). It was 
reported that one-third of arable lands are already referred as arid or semi-arid ones (Vurukonda et al., 
2016) and the drought severity shows increasing trends (Okunlola et al., 2017) since a 5 C increase in 
mean air temperature is expected in the next years (Sherwood et al., 2013; Hameed et al., 2019; 
Lombardini and Rossi, 2019; Gao et al., 2020; Al-Yasi et al., 2020). According to reports of IPCC 
(In¬tergovernmental Panel on Climate Change, IPCC), the dry lands on earth will increase by 30% 
and the drier summers and reduced rainfall are expected to affect mostly Asian mid-continental 
regions, southern Europe, Northern and South Africa (IPPC, 2014). The decreasing in usable water 
sources and the continuous demographic growth make it necessary to improve water use efficiency in 
the farming sector to ensure food security for the following years. A big step towards this goal has 
been made by the introduction of soilless cropping systems, where the use of irrigation water is under 
continuous control (Zuccarini et al., 2020). 
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Plants exposed water stress modify their morphology and physiology to survive under stressful 

conditions. These changes can also have a direct effect on the visual appearance and subsequently the 
ornamental value of the plants. 

Response of Ornamental Plants to Drought Stress 
There may be differences between species or even cultivars of the same species in terms of 

water stress, especially under deficit irrigation conditions where a genotype dependent response is 
observed (Giordano et al., 2021). Scientists are looking for mechanisms that manage the response of 
plants to water stress, aiming to either determine the most tolerant species or increase tolerance in the 
sensitive ones. When taking into account the response of plants to environmental stress, such as 
drought, the species or even the cultivars belong the same species are divided into sensitive and 
tolerant.  

Plant responses to drought are different and interdependent. Plant flexibility to drought stres 
adaptation varies within genera, species (Sánchez-Blanco et al., 2002; Torrecillas et al., 2003) and 
cultivars. The main morphological changes under drought conditions are shoot and leaf growth 
reduction. These negatively affect the ornamental value and the visual appearance, which are 
particularly important key factors that must be used as markers for selecting tolerant genotypes Farieri 
et al., 2016). 

Both sensitive and tolerant plants have an natural defense mechanism which includes 
morphological changes, such as increase of leaf thickness and the reduction of stomata density and 
plant growth, as well as physiological changes,s uch as the regulation of osmotic balance, the closure 
of stomata, and the synthesis of antioxidant molecules and enzymes. The response to water stress also 
includes hormonal activity, transcription factors, and the activation of specific genes. So in tolerant 
species, the stress response is greater than in sensitive plants, in terms of the amount of molecules 
produced and enzymes activity (Ugolini et al., 2015; Toscano et al., 2018; Toscano et al., 2019). 

Drought Tolerant Ornamental Plants   
Ornamental plants are not only species and cultivars that present aesthetic pleasure, but they 

can also improve the environment and the quality of our lives (Savé, 2009). Thus, ornamental plants 
can be used to by aim of restore disturbed landscapes, control erosion, reduce energy for climatization 
and water consumption, erosion control, and improve the aesthetic quality of urban, and rural 
landscapes, as well as recreational areas, interiors, and commercial sites. The number of plant species 
used for ornamental purposes is very large. The wide number of the ornamental or potentially 
ornamental species increases the possibility of finding suitable genotypes that are able to deal with 
drought stress and that can be used for landscaping planning. Savé (2009) reported that plant choice 
can be based on a very large number of species from a wide geographical range and with different 
functions for landscaping 
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Reported some thirty seven drought tolerant ornamental plant varieties presented were presented above 
(Anonymous, 2021) (Fig. 1). 
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Figure 1. Some of the drought tolerant ornamental plants 
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CONCLUSION 
Landscape plants have similar mechanisms of drought tolerance to agricultural crops, but 

assessment of drought tolerance for these plants should be based primarily on aesthetic value rather 
than growth effects. Because of the wide number of plant species potentially available for ornamental 
purpose. Plants exposed water stress change their morphology and physiology to survive under drought 
conditions. These changes can also have a direct effect on the visual appearance and subsequently the 
ornamental value of the plants. Therefore choice of drought tolerant ornamental plants is an important 
factor in landscaping studies parrticularly because of climate change and increasing drought over the 
world.  
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ABSTRACT 
The effects of the bacteria on the initial development period of Cucumis melo var. agrestis plant in lead conditions 

were investigated by coding the seeds of Cucumis melo var. agrestis. Seedlings to encourage ACCD (1-
aminocyclopropane-1-carboxylate deaminase). Bacteria have been isolated from Siirt ecological conditions. 3 bacterial 
strains (KF3B, KF58B and KF63C), which were found to have ACCD  activity, which were proven to be superior in 
laboratory tests and tests that determined their effects on plant growth and which are effective in terms of resistance to 
stress conditions, were used. Lead stress in the study was created by using Pb (control, 10 and 20 ppm). Lead concentrations 
were applied at the seed sowing stage and once at 3 ml. As a result of the research, the effect of bacteria showing ACCD 
activity on lead stress in Cucumis melo var. agrestis. plant was determined. The obtained data were analyzed by JMP 
statistical software.  

Keywords: lead, bacteria, seedling, Cucumis melo var. agrestis 

INTRODUCTION  
 The melon, which has a lot of genetic diversity, actually has a genome (2x= 2n = 24) of only 
450-500 Mb. Re-cultivation of cucurbits in different places and time periods reveals this result. 
However, there are close to 750 species of cucurbits. There are two subspecies, one originating from 
India (C. melo ssp agrestis) and the other originating from Africa (C. melo ssp melo). Subspecies; 
cantalupensis is divided into six groups as inodorus, flexuosus, conomon, dudaim-chito and 
momordica (Pitrat et al., 2000; Robinson and Decker-Walters 1997). Turkey is one of the places where 
the culture of cucurbits is made a lot. In fact, the secondary gene center for melon is Turkey (Van). 
There is Cucumis melo, which is called acur in Turkey. Agrestis is a melon variety and its most 
important feature is that it can be grown without water in arid conditions. It can be grown even in the 
summer season of the southeastern region of Turkey with high temperatures. Acur, which is grown in 
drought and has hairy and round fruits, is eaten both fresh and cooked. 
 Bacteria that have such beneficial effects are called "Plant Growth Promoting Bacteria" as 
PGPB. They provide various benefits to the plants under both biotic and abiotic stresses. These bacteria 
contribute greatly to plant and soil health with their effects such as Biopesticide, Phytostimulator, 
Biofertilizer, Bioremidation (breakdown of chemical pollutants in the soil), Biodegradation 
(breakdown of organic compounds). 
 The waste that humanity threw into the world until the beginning of the 19th century was not 
a problem thanks to nature's ability to repair itself. Because somehow the wastes thrown into the nature 
were consumed and disposed of during the anabolic (construction) and catabolic (destruction) 
processes. However, today, the existence of a large amount of waste has advanced to such an extent 
that it shakes the natural balance and even directly affects the quality of life. Tolerance of plants to 
heavy metal poisoning; It varies according to the type of plant, element and heavy metal, the duration 
of stress, and the structure of the plant organ. Of course, it has been determined that such plants are 
tolerant to heavy metal toxicity (Esra et al., 2007; Özay, 2008; Doğaroğlu, 2018; Kıran et al., 205a,b). 
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 The aim of this study is to determine the germination ability of drought tolerant acur genotypes 
in lead environment and to guide the hybridization program to be made to create a new drought and 
heavy metal tolerant acur variety. 

MATERIALS and METHODS 

The study was conducted in Siirt University Faculty of Agriculture, Department of Field Crops Tissue 
Culture Laboratory under sterile conditions with 3 replications according to “Randomized Lots Test 
Pattern”. In each recurrence, the seeds were sown in glass petri dishes, 10 seeds each, on coarse filter 
paper, and watered with sterile distilled water as needed. All steps of the treatments were carried out 
under sterile conditions and the petri dishes with the seeds were kept in darkness in a climate chamber 
set at 24±2 °C. Daily observations were made and recorded in order to calculate rooting and 
germination percentage ratios of the seeds. The obtained data were analyzed by JMP statistical 
software and the average % rooting and germination values and long of root & stem and number of 
root and fresh & dried weight were calculated. 
The effects of the bacteria on the initial development period of Cucumis melo var. agrestis plant in Pb 
[Pb(NO3)2] conditions were investigated by coding the seeds of Cucumis melo var. agrestis plant to 
encourage plant growth. Bacteria have been isolated from Siirt ecological conditions. 3 bacterial strains 
(KF3B, KF58B and KF63C), which were found to have ACCD (1-aminocyclopropane-1-carboxylate 
deaminase) activity, which were proven to be superior in laboratory tests and tests that determined 
their effects on plant growth and which are effective in terms of resistance to stress conditions, were 
used. Abiotic stress in the study was created by using Pb [Pb(NO3)2] (control, 10 and 20 ppm). Pb 
concentrations were applied at the seed sowing stage and once at 3 ml. As a result of the research, the 
effect of bacteria showing ACCD activity on Pb stress in Cucumis melo var. agrestis plant was 
determined. 
Preparation of Bacterial Suspensions and Inoculation Techniques: 

Nutrient Broth (NB) medium was used to prepare the inoculum. A loopful of 24-hour bacterial 
cultures previously developed in Nutrient Agar (NA) broth was inoculated into 100 ml of NB and 
incubated overnight at 30 ºC at 150 rpm/min on a horizontal shaker. Then the mixture was diluted with 
sterile distilled water and the bacterial concentration was adjusted to 108 CFU/ml with a 
spectrophotometer. 
Seed Disinfection and Bacterial Inoculation: 
Cucumis melo var. agrestis seeds were soaked in 25% sodium hypochlorite for 5 minutes and 
disinfected, then washed with sterile distilled water and dried. The seeds were then inoculated with the 
bacteria to be tested before sowing. The inoculation process was carried out by immersing these seeds 
in a bacterial suspension at a concentration of 108 CFU/ml for 60 minutes. Seeds that were not treated 
with bacteria for control were kept in NB diluted with sterile distilled water (Heinonsalo et al., 2004).  

RESULTS and DISCUSSION 
KF63C bacteria application gave the best result among bacteria applications at fresh weight and Long 
of stem, root and number of root. KF3B bacteria application gave the second best result of long of 
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 root. The best result of Thickness of root, Fresh weight, and dried weight result were given with Pb2 
application. At long of stem the best result belongs to Pb0 application. Pb1 application gave the best 
result at Number of root and Rate of germination (Table 1).  

Table 1. Long of root and stem, number of root, thickness of stem, fresh and dried weight, rate and speed of  
               germination at bacteria and Pb applications.  
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 B1 (KF58B) 2,1 B 2,6 B 1,5 B 0,2  0,1 B 0,03 63,3  32,2 

B2 (KF3B) 3,2 AB 3,9 A 2,6 AB 0,1  0,16 AB 0,02 60,0 31,1 

B3 (KF63C) 3,6 A 3,9 A 4,0 A 0,1 0,17 A 0,02 58,8 30,5 

P 0,05 0,05  0,05 >0,05 0,05 >0,05  >0,05 >0,05 

Pb
 

Pb0 3,1 4,5 A 1,4 B 0,11 C 0,10 C 0,01 B 0 C 0 C 
Pb1 2,9 2,8 B 3,4 A 0,15 B 0,17 B 0,03 A 95,5 A 45,5 B 
Pb2 2,7 3,0 B 3,3 A 0,17 A 0,192 A 0,04 A 86,6 B 48,3 A 

P 0,05  0,05 0,05 0,05 0,05 0,05 0,05 0,05 

Table 2 shows bacteria and Lead applications results. The best result of long of root and long of stem 
belong to B2 x Pb0. KF63C x Pb2 and Pb3 application gave the best result of Number of root. B2 x 
Pb2 applications gave the best result of Thickness of stem. B3 x Pb2 application gave the best result 
of fresh weight. B1 x Pb1 application gave the best result of dried weight and Rate of germination and 
Speed of germination.    
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 Table 2. Intreactions of Bacteria and Lead applications. 
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CONCLUSION 

Using ACCD could help plant for surviving at heavy metal conditions. Pb stress also could be 
solve with ACCD bacteria and could be used ant heavy metal stress. 
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ABSTRACT 
The effects of the bacteria on the initial development period of Cucumis melo var. agrestis. plant in nickel 

conditions were investigated by coding the seeds of Cucumis melo var. agrestis. Seedlings to encourage ACCD (1-
aminocyclopropane-1-carboxylate deaminase). Bacteria have been isolated from Siirt ecological conditions. 3 bacterial 
strains (KF3B, KF58B and KF63C), which were found to have ACCD activity, which were proven to be superior in 
laboratory tests and tests that determined their effects on plant growth and which are effective in terms of resistance to 
stress conditions, were used. Heavy metal stress in the study was created by using Nickel (control, 50 and 100 ppm). Nickel 
concentrations were applied at the seed sowing stage and once at 3 ml. As a result of the research, the effect of bacteria 
showing ACCD activity on heavy metal stress in Cucumis melo var. agrestis. plant was determined. The obtained data 
were analyzed by JMP statistical software.  

Keywords: nickel, bacteria, seedling, Cucumis melo var. agrestis 

INTRODUCTION  

 The secondary gene center of the melon, which is a very valuable member of the Cucurbitacea 
family, is Turkey (Van). Cucumis melo var. agrestis is a melon variety and is locally called acur. 
Cucumis melo var. agrestis is one of the rare vegetables that can be grown especially in arid conditions. 
It is grown in summer and completely without water in places with very hot summers and high 
evaporation rate such as Ş.Urfa, Mardin and Diyarbakır. It is a vegetable that can be used to develop 
varieties resistant to abiotic stresses (high temperature and low humidity). 

 Melons can also be divided into 15 botanical groups (cantalupensis, reticulatus, adana, 
chandalak, ameri, inodorus, chate, flexuosus, dudaim and tibish (subsp melo), momordica, conomon, 
chinensis, makuwa, and acidulus (subsp agrestis)) (Blanca, 2011).  Stepansky (1999) stated that 
Cucumis melo L. (melon) genotypes showed a wide variety of morphological and biochemical 
differences and evaluated 54 genotypes. In this evaluation, besides data such as taste, aroma, sugar 
compounds and pH, DNA polymorphism data were obtained by ISSR-PCR (Inter simple sequence 
repeat) and RAPD (Random Amplified Polymorphic DNA - randomly amplified polymorphic DNA) 
methods. Stepansky (1999) stated that these two techniques can be used to find polymorphism in melon 
genotypes. The aim of this study is to determine the germination ability of drought tolerant acur 
genotypes in Nickel environment and to guide the hybridization program to be made to create a new 
drought and heavy metal tolerant acur variety. 

 For the success of applying technology-driven transgenics from the lab to the field today, 
alternatives such as the introduction of microbes that are resistant to a biological stress are aimed at 
the targeting of education (Etesami and Beattie, 2017; Etesami, 2018).  Among them, living organisms 
among plants (PGPB) constitute a class of microorganisms that are effective in inducing forgiveness 
for their biological stresses in plants (Dutta and Khurana, 2015; Etesami and Beattie, 2018). Climatic 
characteristics of PGPR, etc. climatic characteristics etc. of PGPR obtained from well-chosen soils 
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chandalak, ameri, inodorus, chate, flexuosus, dudaim and tibish (subsp melo), momordica, conomon, 
chinensis, makuwa, and acidulus (subsp agrestis)) (Blanca, 2011).  Stepansky (1999) stated that 
Cucumis melo L. (melon) genotypes showed a wide variety of morphological and biochemical 
differences and evaluated 54 genotypes. In this evaluation, besides data such as taste, aroma, sugar 
compounds and pH, DNA polymorphism data were obtained by ISSR-PCR (Inter simple sequence 
repeat) and RAPD (Random Amplified Polymorphic DNA - randomly amplified polymorphic DNA) 
methods. Stepansky (1999) stated that these two techniques can be used to find polymorphism in melon 
genotypes. The aim of this study is to determine the germination ability of drought tolerant acur 
genotypes in Nickel environment and to guide the hybridization program to be made to create a new 
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alternatives such as the introduction of microbes that are resistant to a biological stress are aimed at 
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(halotolerant PGPR) in general. As it is more effective than PGPR. From non-abiotic stress habitats 
(Giongo et al., 2008;). 

 Metals, which can be found in soil, water and in small proportions and cause over a certain 
area, cause the most important biological stress on the plant, which is negative. These stress conditions 
affect the physiology of plants, alter their genetic potential and cause their death, resulting in large 
crop losses. Among the heavy metals, about 20 elements attract ecological attention (Fe, Mn, Zn, Cu, 
V, Mo, Co, Ni, Cr, Pb, Be, Cd, Tl, Sb, Se, Sn, Ag, As, Hg, Al) . ) and some can be micronutrients (Fe, 
Cu, Zn, Mn, Mo, Ni) for plants and animals and are non-toxic unless exceeding a certain limit (Kırbağ-
Zengin and Munzuroğlu, 2003; Okcu et al., 2009). After the industrial revolution, World War I and 
especially II. After the Second World War there was a collision of chemicals and a great development. 
The number of chemicals used in agriculture, medicine, industry and domestic needs is an event. 
Display of toxic chemicals with the numbers used for the last 50-100 production, medical, industrial, 
use and domestic needs and the use of all analyzes on earth. The accumulation of heavy metals in the 
soil has important effects not only on soil fertility and ecosystem functions, but also on animal and 
human health through the food chain. (Adiloğlu, 2013). Today, soil pollution has become a global 
problem. It's a fact that he came. They will surrender to the world, heavy metals, pesticides, hormones, 
organic and organic carbon once carbon products are considered final a bigger problem is coming, it 
is reportedly coming (Doelsche et al., 2005a,b).  

MATERIALS and METHODS 

The study was conducted in Siirt University Faculty of Agriculture, Department of Field Crops 
Tissue Culture Laboratory under sterile conditions with 3 replications according to “Randomized Lots 
Test Pattern”. In each recurrence, the seeds were sown in glass petri dishes, 10 seeds each, on coarse 
filter paper, and watered with sterile distilled water as needed. All steps of the treatments were carried 
out under sterile conditions and the petri dishes with the seeds were kept in darkness in a climate 
chamber set at 24±2 °C. Daily observations were made and recorded in order to calculate rooting and 
germination percentage ratios of the seeds. The obtained data were analyzed by JMP statistical 
software and the average % rooting and germination values and long of root & stem and number of 
root and fresh & dried weight were calculated. 

The effects of the bacteria on the initial development period of Cucumis melo var. agrestis 
plant in Ni conditions were investigated by coding the seeds of Cucumis melo var. agrestis plant to 
encourage plant growth. Bacteria have been isolated from Siirt ecological conditions. 3 bacterial strains 
(KF3B, KF58B and KF63C), which were found to have ACCD (1-aminocyclopropane-1-carboxylate 
deaminase) activity, which were proven to be superior in laboratory tests that determined their effects 
on plant growth and which are effective in terms of resistance to stress conditions, were used. Abiotic 
stress in the study was created by using Ni (control, 50 and 100 ppm). Ni concentrations were applied 
at the seed sowing stage and once at 3 ml. As a result of the research, the effect of bacteria showing 
ACCD activity on Ni stress in Cucumis melo var. agrestis plant was determined. Bacteria 
characteristics used the research is given in Table 1.   
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Table 1. Bacteria characteristics used in the research 
Bacteria Code Nitrogen 

Fixation 
Phosphate 
Dissolving 

ACC 
Deaminase 

Siderophore 
Production 

KF3B 

Paenarthrobacter nitroguajacolicus 
+ - +++ + 

KF58B  

Brevibacterium frigoritolerans 
+ P+ +++ ++ 

KF63C 

Paenibacillus xylanilyticus 
+ ++ ++ + 

P: Poor; +: Positive; ++: Strong Positive; +++: Very Strong Positive 

Preparation of Bacterial Suspensions and Inoculation Techniques: 
Nutrient Broth (NB) medium was used to prepare the inoculum. A loopful of 24-hour bacterial 

cultures previously developed in Nutrient Agar (NA) broth was inoculated into 100 ml of NB and 
incubated overnight at 30 ºC at 150 rpm/min on a horizontal shaker. Then the mixture was diluted with 
sterile distilled water and the bacterial concentration was adjusted to 108 CFU/ml with a 
spectrophotometer. 

Seed Disinfection and Bacterial Inoculation: 
Cucumis melo var. agrestis seeds were soaked in 25% sodium hypochlorite for 5 minutes and 

disinfected, then washed with sterile distilled water and dried. The seeds were then inoculated with the 
bacteria to be tested before sowing. The inoculation process was carried out by immersing these seeds 
in a bacterial suspension at a concentration of 108 CFU/ml for 60 minutes. Seeds that were not treated 
with bacteria for control were kept in NB diluted with sterile distilled water (Heinonsalo et al., 2004).  

RESULTS and DISCUSSION 
KF58B bacteria application gave the best result among bacteria applications at fresh and dried 

weight. KF3B bacteria application gave the best result of number of root. Fresh weight, dried weight, 
rate of germination and speed of germination result was given with Ni2 application. At long of root, 
number of root and thickness of stem the best result belongs to Ni1 application. Ni0 (control) gave just 
one best result that long of stem (Table 1).  
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Table 1. Long of root and stem, number of root, thickness of stem, fresh and dried weight, rate and speed of   
               germination at bacteria and Ni applications.  
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 B1 (KF58B) 2,6 3,1 1,6 B 0,17 0,191 A 0,034 A 64,4 32,2  

B2 (KF3B) 2,8 3,2 1,4 B 0,14 0,163B 0,022 C 62,2 31,1 

B3 (KF63C) 3,3 3,8 3,4 A 0,16 0,17 AB 0,026 B 61,1 30,5 

P >0,05 >0,05 0,05 >0,05 0,05 0,05  >0,05 >0,05 

N
i 

Ni0 3,1 AB 4,5 A 1,4 B 0,11 B 0,1 B 0,014 B 0 C 0 C 

Ni1 3,5 A 3,2 B 3,0 A 0,18 A 0,2 A 0,033 A 91,1 B 45,5 B 

Ni2 2,2 B 2,5 B 2,1 AB 0,16 A 0,2 A 0,035 A 96,6 A 48,3 A 

P 0,05  0,05 0,05 0,05 0,05 0,05 0,05 0,05 

Table 2 shows bacteria and Nickel applications results. The best result of long of root and long 
of stem belong to B2 x Ni0. 3 x Ni1 application gave the best result of Number of root. B3 x N2 
applications gave the best result of Thickness of stem, rate and speed of germinations. B1 x N2 
applications gave the best result of fresh and dried weight. All application statistically gave different 
result to each applications.  

Table 2. Intreactions of Bacteria and Nickel applications. 
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P 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 

CONCLUSION 
Using ACCD could be a solution for Nickel heavy metal. The results of this study gave 

opportunity for solve nickel stress at plants. By ACCD plant improves itself at heavy metal stress 
conditions. 
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ABSTRACT 
The objective of this study was to examine the effects of different planting time, variety and morphological 

characteristics on first flowering time by means of regression tree method. Regression tree method is useful to determine 
effects of several factors on specified depended variable. The independent variables used in the model were factors such 
as different planting time, varieties, leaf number, leaf length, flower length, plant height, flower height, first emerging time, 
stalk thickness and leaf width. The data were obtained by application of different varieties of tulip (Corolla, Temple of 
Beauty, Van Eijk and Yokohama) at different planting times (October-November-December) in Siirt ecological conditions. 
Among the planted tulip varieties, the earliest leaf emergence and the beginning of flowering were obtained in the Corolla 
variety at 60.67 and 116.82 days, respectively. The latest leaf emergence is 8.43 days for the Yokohama variety; the latest 
onset of flowering was determined in the Temple of Beauty variety at 126.76 days. Corolla with the highest average number 
of leaves of 3.35; the highest averages of leaf length, plant height and flower height are 126.08, 274.01 and 77.44 mm 
respectively. Temple of Beauty; the highest averages of leaf width and stem thickness were obtained from Van Eijk variety 
with 47.65 and 4.82 mm, respectively. CART regression tree technics was used for the model. As a result of the study it 
was found that the variables affecting the first flowering time in tulips start with planting time in order of importance, 
followed by first emerging time, stalk thickness, plant height, leaf length, flower height, leaf number, leaf width and variety. 

Keywords: Classification and regression trees, planting time, variety, emerging time, Tulipa gesneriana L. 

INTRODUCTION  

 Although ornamental plants are not a compulsory consumption item, they are directly related 
to the economic structure of the countries and the welfare level of the people. Flower consumption 
varies according to countries' flower culture and the value they attach to flowers. In the second half of 
the 20th century, ornamental plants have become important for many countries in terms of production 
area and value. Commercial ornamental plants are produced in about 145 countries around the world. 
Production is carried out in Asia, North and South America, Europe, Africa and the Middle East 
according to area sizes (Anonymous, 2012). Among ornamental plants, geophytes are economically 
important because they have beautiful flowers and are used in the pharmaceutical and perfume 
industries (Ekim et al., 2000). The bulbous plants lead the world in the cut flower sector, especially 
with Tulipa (tulip) and Lilium (lily) (Buschman, 2005); Gladiolus (gladiolii), Fressia (freesia), 
Hyacinthus (hyacinth), Narcissus (daffodil), Iris (iris), Alstroemeria (Peruvian lily), Hippeastrum 
(shepherd's flower), Zantedeschia (cala), Anemone (anemone) and Ranunculus (buttercup ) plants have 
been reported to follow these two genera (De Hertogh et al., 2012). Tulip, lily, daffodil, gladiolii, iris 
and hyacinth plants constitute 90% of the trade (Karagüzel et al., 2007). The Netherlands is the first 
country that comes to mind when it comes to bulbous plants and especially tulips. Tulips were brought 
to this country from Central Asia. The Turks cultivated this plant long before the Dutch, but with the 
cultivation of the first plant in the Netherlands at the end of the 16th century, the reputation of the tulip 
began to increase (Kızıl, 2005).  
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Tulipa flowers range in color from soil red to yellow, pink, lavender and white. Plant height is 

25-35 cm, flower length is 2.5-10 cm, bulb diameter is 10-12 cm, pH is 6-7, bulb planting depth is 15 
cm and in-row distance is 30 cm (De Hertogh, 1996). 

With the increasing prevalence of statistical package programs and increasing their efficiency, 
it is ensured that accurate analysis methods are developed through data set features. One of the methods 
that can be applied in the case of using large and complex data sets is 'data mining'. This method allows 
to examine the relationships between variables in a very large data set and helps to reveal hidden 
information in the database. Decision tree method is widely used in data mining. Various algorithms 
are used in this method. ID3, C4.5, C5.0, CART (Classification and Regression Tree), CHAID (Chi-
square Automatic Interaction Detector) and QUEST (Fast Unbiased Efficient Statistical Tree) are some 
of them (Takma and Atıl, 2006; Nispet et al, 2009; Alev Çetin and Mikail, 2016; Mikail and Bakır, 
2019). 

In this study, it was aimed to analyze the possible factors affecting the first flowering time of 
tulips with the regression tree technique. 

MATERIALS and METHODS 

Tulip bulbs with a diameter of 8-10 cm obtained from ASYA LALE were used as research 
material. Four different varieties (Corolla; fuchsia), (Temple of Beauty; orange), (Van Eijk; pink) and 
Yokohama; yellow) belonging to Tulipa genus were determined to be used in the study. Storage 
conditions at 5⁰C for 0, 30 and 60 days and planted at three different planting times. Planting times: 
24 October, 24 November, 24 December 2014. Experiment was conducted according to 3 replications 
and 16 bulbs per replication, i.e. 48 per variety in one application.  It was established according to the 
'Random Plots Trial Design' with 144 bulbs in field conditions.  After the bulbs of 4 varieties were 
planted at 3 different planting times, a total of 576 tulip bulbs were tested in 36 plots. 

A decision tree is a predictor, h: X → Y, that predicts the label associated with an instance x by 
traveling from a root node of a tree to a leaf. At each node on the root-to-leaf path, the successor child 
is chosen on the basis of a splitting of the input space. Usually, the splitting is based on one of the 
features of x or on a predefined set of splitting rules. A leaf contains a specific label (Shalev-Shwartz, 
and  Ben-David, 2014). The regression tree model can be mathematically represented as (Hastie and 
Tibshirani, 1990):  

                                                                                    

where ki is constant; I(.) is a logic function that takes the value 1 if the given condition is met, and 
0 otherwise; Di is the condition that enables the classification (branching) of the training data. 

     and   
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Each path from the root of the tree to the leaf corresponds to a region. Each internal node of 
the tree is a logical question (condition) about an argument. In custom binary trees, the test has two 
results, true or false. This means that in relation to each Di part, we get the mi path, which is a 
combination of logical tests on the arguments (Soman et al., 2006).  

RESULTS and DISCUSSION 

The independent variables used in the model are variety, planting time, first emerging time, leaf number, 
leaf length, leaf width, plant height, flower height and stalk thickness factors. In the model, seven of the 
factors affecting the first flowering time are continuous and two are discrete. Table 1 shows descriptive 
statistics for continuous data. 

Table 1. Descriptive statistics of variables 
Variables N Mean Minimum Maximum Std.Dev. 
First emerging time 36 70.998 42.130 1114.930 18.612 
Leaf number 36 3.084 2.370 3.930 0.335 
Leaf length 36 101.849 65.820 152.960 24.515 
Leaf width 36 39.653 23.740 62.2100 8.711 
Plant height 36 197.294 18.150 333.820 101.802 
Flower height 36 59.069 29.140 86.660 14.847 
Stalk thickness 36 4.054 1.770 5.880 0.955 
First flowering time 36 118.773 87.000 151.830 22.512 

 The regression tree diagram obtained as a result of the analysis is given in Fig. 1. 

 

 

Figure 1. Regression tree diagram for tulip first flowering time 
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combination of logical tests on the arguments (Soman et al., 2006).  

RESULTS and DISCUSSION 

The independent variables used in the model are variety, planting time, first emerging time, leaf number, 
leaf length, leaf width, plant height, flower height and stalk thickness factors. In the model, seven of the 
factors affecting the first flowering time are continuous and two are discrete. Table 1 shows descriptive 
statistics for continuous data. 

Table 1. Descriptive statistics of variables 
Variables N Mean Minimum Maximum Std.Dev. 
First emerging time 36 70.998 42.130 1114.930 18.612 
Leaf number 36 3.084 2.370 3.930 0.335 
Leaf length 36 101.849 65.820 152.960 24.515 
Leaf width 36 39.653 23.740 62.2100 8.711 
Plant height 36 197.294 18.150 333.820 101.802 
Flower height 36 59.069 29.140 86.660 14.847 
Stalk thickness 36 4.054 1.770 5.880 0.955 
First flowering time 36 118.773 87.000 151.830 22.512 

 The regression tree diagram obtained as a result of the analysis is given in Fig. 1. 
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The generated tree consists of an initial or 1 node, 11 intermediate nodes and 12 terminal nodes. 
If we show the tree diagram in table form, we can clearly see the main node, the separation value in 
terms of the variable distorting the homogeneity in the node, the averages obtained from the subsequent 
nodes. The rules leading to each terminal node are different. The description of the nodes in the tree is 
given in Table 3. 

When we look at Table 3, we see 1 node (main or starting) in the first row. The full dataset is 
available here as we expected, with an average first bloom time of 108.875 days. Then this node 
branches to 2 child nodes based on the first emerging time. At node 2, those with first emerging time 
equal to or shorter than 63.315 days, and those with first emerging time longer than 63.315 days at 
node 3 are classified. The resulting nodes were then classified according to leaf width. Classification 
was made according to the number of leaves in the last terminals. The significance levels of the 
independent variables used to predict the first flowering period are given in Table 4. 

As can be seen from the table, planting time, first emerging time (90%), and stalk thickness 
(33%) were the most influential factors on the first flowering period. The degrees of importance are 
shown graphically in Fig. 2.  

 

 
Figure 2. Importance plot of predictors 

 

 
Figure 3. Curve plots of observed and predicted first flowering time 
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Table 3. Description of nodes created by means of classification and regression tree (CART) technics of    
               regression tree for first flowering time 

No LB RB Size of 
node 

Mean Variance Split  
variable 

Split 
constant 

Split 
category 

1 2 3 33 118.7727 491.432 First emerging time 63.315  

2 4 5 13 94.8662 55.7390 Leaf width 41.84500  

4 6 7 7 100.5157 33.4353 Leaf length 77.68000  

6   1 113.6400 0.0000    

7 8 9 6 98.3283 5.5153 First emerging time 55.16000  

8   3 100.4567 1.6244    

9   3 96.2000 0.3467    

5 10 11 6 88.2750 1.0797 Variety            3 

10   3 87.4600 0.3149    

11   3 89.0900 0.5161    

3 12 13 20 134.3120 161.6723 Planting time           2 

12 14 15 11 123.5736 32.4899 Flower height 55.61500  

14 16 17 7 120.2586 19.2775 Leaf length 77.59000  

16   1 130.0000 0.0000    

17 18 19 6 118.6350 4.0386 Leaf length 98.01000  

18   3 116.7633 0.3054    

19   3 120.5067 0.7655    

15   4 129.3750 2.7238    

13 20 21 9 147.4367 6.3677 Flower height 44.19000  

20   2 143.9500 0.2025    

21 22 23 7 148.4329 3.6634 Leaf number 3.22500  

22   4 146.9750 0.5985    

23   3 150.3767 1.1378    

LB – left branch; RB – right branch 

 

Table 4. Level of importancy of independent variables 
Predictors Importance (%) 
Planting time 100 
First emerging time 90 
Stalk thickness 33 
Plant height 26 
Leaf length 24 
Flower height 23 
Leaf number 23 
Leaf width 19 
Variety 12 
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As can be seen from the graph, leaf width (19%) and variety (12%) characteristics had the least 
effect on the first flowering date (Fig. 2). Finally, as a result of the regression tree analysis, 12 terminal 
nodes (non-branching, end-stop nodes) were formed (Table 5).   

Table 5. Summary of terminal nodes formed in the regression tree 
No Size of node Mean Variance 
6 1 113.640 0.000 
8 3 100.457 1.624 
9 3 96.200 0.347 
10 3 87.460 0.315 
11 3 89.090 0.517 
16 1 130.000 0.000 
18 3 116.763 0.305 
19 3 120.507 0.765 
15 4 129.375 2.724 
20 2 143.950 0.203 
22 4 146.975 0.599 
23 3 150.377 1.138 

 
At each node, a certain number of data of the total dataset is annotated according to the first 

flowering time. Observations of the shortest first flowering times were explained by nodes 10 and 11, 
while the longest flowering times were explained by nodes 23, 22 and 20 (Table 5). 

The graph below shows the curve diagram for the estimated values with the observation 
values (Fig. 3).  

The goodness of fit of the regression tree model we developed with the observed data was 
tested with the following fit criteria (Table 6). As can be seen from the table, while the correlation 
coefficient was found to be very high, the MSE, MAE, MRSE and MRAE criteria were found to be 
small. 

Table 6. The goodness of fit criteria of the regression tree model to the observed data 

Criteria Value 
MSE 0.870487 
MAE 0.760606 
MRSE 0.000063 
MRAE 0.006513 
r2 0.999114 

MSE – mean square error; MAE – mean absolute error; MRSE – mean relative squared error;                                                 
MRAE – mean relative absolute error; r2 – coefficient of correlation 

CONCLUSION 

As a result, the effect of all independent variables on the first flowering time was found to be 
significant. The variables affecting the first flowering time in tulips start with the first planting time in 
order of importance, followed by first emerging time, stalk thickness, plant height, leaf length, flower 
height, leaf number, leaf width and variety. The shortest flowering time was obtained in the Van Eijk 
tulip cultivar with an average of 87.460 days, the leaf emerging time below 63.315 days and the leaf  
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width over 41.845 mm. The longest flowering time was observed in tulips with an average of 150.376 
days, the leaf emerging time over 63.315 days, the planting time on October 24 and December 24, the 
plant height over 44.19 mm and the number of leaves over 3.225. 
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ABSTRACT 
The paper presents the results of commercial fish fauna in the middle and lower reaches of the Zhaiyk River 

for 2018-2020. Due to research, we identified 20 species of fish, the main variety of which is represented by 
Cypriniformes. Vimba bread was caught only once during this period so it attributed to a rarely seen species. Besides, 
the change in species diversity occurred after an ecological disaster in December 2018 in the lower reaches of the 
Zhaiyk River. The noteworthy feature is the absence of white bream in the same area over the past two years. The 
results of the study showed that in the lower reaches of the river, the diversity of ichthyofauna was significantly lower 
than in the middle. 

 
Keywords: commercial fish, Zhaiyk River, biodiversity 

INTRODUCTION 

The Ural or Zhaiyk River is the third-longest river in Eurasia. Its length is about 380 
thousand kilometers. The river is characterized by significant fluctuations in water content - up to 
20 times the average annual flow and up to 1300 times the flow rate during the year. The main 
surface runoff of the basin is formed in the catchments of the first three natural zones. On the 
territory of the Republic of Kazakhstan, below the mouth of the Barbastau river, the river does not 
receive a single tributary. It loses up to 20% of the annual flow in the transit section through the 
Caspian semi-deserts in years of different water content [1]. 

The water bodies of the Zhaiyk-Caspian basin have great fishery importance in the 
Republic of Kazakhstan. There are various enterprises along the course of the river, both on the 
territory of the Russian Federation and the territory of Kazakhstan, which has a big impact on its 
hydrochemical regime and ecotoxicological state. Only in the area of Atyrau some enterprises 
exert a high anthropogenic load on aquatic ecosystems, which include such enterprises as the 
Atyrau oil refinery, the city CHP, the city water canal “Atyrau su arnasy”, and chemical 
enterprises. 

The Zhaiyk River is characterized by great biological diversity, including fish. The 
ichthyofauna of the river includes endemic, rare, and endangered fish and fish-like species, for 
example, Caspian lamprey (Caspiomyzon wagneri) [2]. Previously, the Zhaiyk River was the main 
spawning ground for valuable commercial, anadromous fish species. From the Kazakh part, the 
species composition of the ichthyofauna of the Zhaiyk River includes 27 species of fish: 16 species 
of semi-anadromous fish and commercial and 5 species of fish are listed in the Red Book of 
Kazakhstan [3]. Moreover, aboriginal and rare species include burbot (Lota lota) from the 
Gadiformes, as well as the sterlet sturgeon (Acipenser ruthenus) from the Acipenseriformes [4]. 

The anthropogenic load on the river affects the qualitative and quantitative composition of 
the ichthyofauna. A major ecological disaster happened back in December 2018 on the section 
within the city of Atyrau, which led to the mass death of small and sturgeon fish. The authors of 
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width over 41.845 mm. The longest flowering time was observed in tulips with an average of 150.376 
days, the leaf emerging time over 63.315 days, the planting time on October 24 and December 24, the 
plant height over 44.19 mm and the number of leaves over 3.225. 
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ABSTRACT 
The paper presents the results of commercial fish fauna in the middle and lower reaches of the Zhaiyk River 

for 2018-2020. Due to research, we identified 20 species of fish, the main variety of which is represented by 
Cypriniformes. Vimba bread was caught only once during this period so it attributed to a rarely seen species. Besides, 
the change in species diversity occurred after an ecological disaster in December 2018 in the lower reaches of the 
Zhaiyk River. The noteworthy feature is the absence of white bream in the same area over the past two years. The 
results of the study showed that in the lower reaches of the river, the diversity of ichthyofauna was significantly lower 
than in the middle. 
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INTRODUCTION 

The Ural or Zhaiyk River is the third-longest river in Eurasia. Its length is about 380 
thousand kilometers. The river is characterized by significant fluctuations in water content - up to 
20 times the average annual flow and up to 1300 times the flow rate during the year. The main 
surface runoff of the basin is formed in the catchments of the first three natural zones. On the 
territory of the Republic of Kazakhstan, below the mouth of the Barbastau river, the river does not 
receive a single tributary. It loses up to 20% of the annual flow in the transit section through the 
Caspian semi-deserts in years of different water content [1]. 

The water bodies of the Zhaiyk-Caspian basin have great fishery importance in the 
Republic of Kazakhstan. There are various enterprises along the course of the river, both on the 
territory of the Russian Federation and the territory of Kazakhstan, which has a big impact on its 
hydrochemical regime and ecotoxicological state. Only in the area of Atyrau some enterprises 
exert a high anthropogenic load on aquatic ecosystems, which include such enterprises as the 
Atyrau oil refinery, the city CHP, the city water canal “Atyrau su arnasy”, and chemical 
enterprises. 

The Zhaiyk River is characterized by great biological diversity, including fish. The 
ichthyofauna of the river includes endemic, rare, and endangered fish and fish-like species, for 
example, Caspian lamprey (Caspiomyzon wagneri) [2]. Previously, the Zhaiyk River was the main 
spawning ground for valuable commercial, anadromous fish species. From the Kazakh part, the 
species composition of the ichthyofauna of the Zhaiyk River includes 27 species of fish: 16 species 
of semi-anadromous fish and commercial and 5 species of fish are listed in the Red Book of 
Kazakhstan [3]. Moreover, aboriginal and rare species include burbot (Lota lota) from the 
Gadiformes, as well as the sterlet sturgeon (Acipenser ruthenus) from the Acipenseriformes [4]. 

The anthropogenic load on the river affects the qualitative and quantitative composition of 
the ichthyofauna. A major ecological disaster happened back in December 2018 on the section 
within the city of Atyrau, which led to the mass death of small and sturgeon fish. The authors of 
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 this article were experts in elucidating the cause of the mass death of fish and showed that 
this was due to the release of free chlorine and chlorine-containing substances into the water. Due 
to the ice cover of the river during this period, free chlorine did not dissipate but spread 
downstream that caused fish poisoning. Chlorine is highly toxic for fishery reservoirs; its content 
should not exceed the norm of 0.001 mg / l [5]. The spread of chlorine under the ice led to the 
mass death of semi-anadromous fish. Also, it was the reason for the death of sturgeons that were 
bred in cage farms.  

To determine the impact of anthropogenic load on the ichthyofauna, a study was carried 
out in the spring-summer and autumn periods of 2019-2020. 

MATERIALS and METHODS 

The selection of material was carried out in December 2018, in July and September 2019, 
in August and September 2020 in the lower reaches of the Zhaiyk river in the district of Atyrau, 
as well as in August and September 2020 in the middle reaches of the river in the area of Uralsk. 
(Figure 1). 

 
Figure 1. The map of the field study 

For the purpose of a comprehensive study of the Zhaiyk River in 2019-2020, the removal 
of fish was carried out exclusively for scientific purposes. Fishing was held with a seine (40 mm) 
from a boat and gill nets. The collection of material was conducted with the support of the Atyrau 
and Ural branches of the Fisheries Research and Production Center. The species of fish was 
determined in the field using the guide to fish-like and fish of Kazakhstan [6]. All biological 
materials were labeled, fixed with 10% formalin, and delivered to the laboratory of the Research 
Institute of Biology and Biotechnology, in Al-Farabi Kazakh National University for other studies 
that are not presented in this work.  
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RESULTS and DISCUSSION 

All material was collected on December 27, 2018, in the area (60 km) of Atyrau city. The 
fish caught were either dead or almost dead. The death of fish was long-lasting, from the beginning 
of December to the end of the month. The results of our research on the Zhaiyk River showed that 
the diversity of the commercial fish fauna consists of 20 species belonging to 5 orders (Table 1). 
The highest species diversity was the Cypriniformes, which, according to the results of our 
research, includes 14 species. All carp species, except for vimba bream, were found in the middle 
reaches. In the lower reaches, there were no species such as volga undermouth, rudd, chub, zope, 
and ide. From Percidae, European perch was found only in the middle reaches of the river. Golden 
grey mullet was found in the pre-estuarine zone of the Zhaiyk River. 

Table 1. Species composition of the commercial fish fauna of the Zhaiyk River for 2018-2020. 
№ Name Latin name Lower Middle 

Cypriniformes 

1 Volga undermouth Chondrostoma variabile (Jakowlew, 1870) - + 

2 Goldfish Carassius auratus (Linnaeus, 1758) + + 

3 Rudd Scardinius erythrophthalmus (Linnaeus, 1758)  - + 

4 White bream Blicca bjoеrkna (Linnaeus, 1758) - + 

5 Sichel Pelecus cultratus (Linnaeus, 1758) + + 

6 Freshwater bream Abramis brama (Linnaeus 1758) + + 

7 Common carp Cyprinus carpio (Linnaeus 1758) + + 

8 Roach Rutilus rutilus (Linnaeus 1758) + + 

9 Ide Leuciscus idus (Linnaeus, 1758) - + 

10 Asp Leuciscus aspius (Linnaeus 1758) + + 

11 Chub Squalius cephalus (Linnaeus 1758) - + 

12 Zope Ballerus ballerus (Linnaeus 1758) - + 

13 White-eye bream Ballerus sapa (Pallas 1814) + + 

14 Vimba bream Vimba vimba (Linnaeus 1758) + - 

Perciformes 

15 Pike-perch Sander lucioperca (Linnaeus, 1758) + + 

16 European perch Perca fluviatilis (Linnaeus, 1758) - + 

17 Volga pikeperch Sander volgensis (Gmelin, 1789) + + 

Siluriformes 

18 Wels catfish Silurus glanis (Linnaeus, 1758) - + 

Esociformes 

19 Northern pike Esox lucius (Linnaeus, 1758) + + 

Mugiliformes 

20 Golden grey mullet Chelon auratus (Risso 1810) + - 
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The species composition of the ichthyofauna in the lower reaches of the Zhaiyk River in 
the winter of 2018 was represented by the following fish species: volga pikeperch, asp, common 
carp, sichel, white bream, white-eye bream, and goldfish from the orders of Perciformes and 
Cypriniformes. White bream, sichel, and common carp prevailed in numbers, while volga 
pikeperch and asp were represented by single specimens. All individuals were represented by the 
age range from 0+ to 5+.  

In the summer-autumn period of 2019, only 10 fish species belonging to 4 orders were 
caught: Cypriniformes (asp, common carp, freshwater bream, white-eye bream, and sichel), 
Perciformes (pike-perch, volga pikeperch), Esociformes (Northern pike), and Mugiliformes 
(golden grey mullet). Among the listed species of fish, the most common were volga pikeperch, 
common carp, asp and pike-perch, and freshwater bream and crucian carp were the most numerous 
in the catch, while northern pike, sichel, and white-eyed bream were found singularly. It should 
be taken into account that golden grey mullet is not a river species. Furthermore, compared to the 
species diversity of 2018, white bream and sichel were absent in our 2019 catches. In autumn 
collections, freshwater bream and asp prevailed in abundance, but volga pikeperch and pike-perch 
were absent. In general, the species diversity has not changed if we do not take into account the 
penetration of the golden grey mullet into the delta part. According to the results of the 2020 study, 
8 fish species from three orders were caught in the lower reaches: Cypriniformes, Perciformes, 
and Esociformes. The dominant species in the lower reaches was freshwater bream, with catches 
of 60% and more. Crucian carp was a subdominant species. Vimba bream and white-eyed bream 
were represented by single individuals. Crucian carp and asp were not caught in the catch, but 
northern pike was found. In our summer-autumn collections of 2020, sichel was absent in the lower 
reaches. However, according to the results of a study by other authors in 2020 [7], it was noted 
that the share of sichel’s catch is 1.0% of the total commercial catch. Also, our studies show that 
the age composition of the fish included from 3 to 5+ years. Asp and тorthern pike had the greatest 
size and weight characteristics. And work on the study of the middle reach was carried out only in 
2020 in the summer-autumn periods. There were recorded 15 fish species which belong to 3 orders. 
The highest diversity was characterized by the order of Cypriniformes, that consist of 12 species 
of fish. The dominant species was volga undermouth, its ratio is 41.51%, and the subdominant is 
white bream, the total volume in the catch is 26.42%. Consequently, in the summer and autumn 
periods of the study, the analysis of catches shows that the species composition of fish in the 
middle reaches was more diverse and numerous than in the lower reaches of the Zhaiyk River. 
Compared to 2019, in the Atyrau region, the species composition and number of fish found 
decreased. 

CONCLUSION 

Due to the results of three-year studies, the species diversity of the commercial fish fauna 
of the Zhaiyk River in the winter period of 2018, in the summer-autumn season of 2019-2020 in 
the middle and lower reaches of the river was represented by 20 species belonging to five orders. 
During the studied period, vimba bream was caught in a single specimen. White bream sighted 
during the winter of 2018 and was not caught in the lower reaches catches in 2019-2020. The 
species composition of the commercial fish fauna was most diverse in the middle reaches of the 
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Zhaiyk River if we compare it with the lower one. All commercial fish species are aboriginal to 
the area. Notably, the biological diversity of the ichthyofauna of the Zhaiyk River decreased due 
to a decrease in the number of such valuable fish species as sturgeons and salmonids. 
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ABSTRACT 
Cyclamen genus species belonging to the Primulaceae family is represented by 11 species in Turkey. Cyclamen genus 
grows naturally in nature, is a popular ornamental plant due to the beauty of its leaves and flowers, and is exported 
especially to Europe. Cyclamen genus contains toxic saponins, anthocyanins, terpenes and glycoside compounds. This 
work was designed to determine in-vitro biological activities (Iron (III) Reducing Antioxidant Capacity (FRAP), Copper 
(II) Reducing Antioxidant Capacity (CUPRAC), β-carotene-linoleic acid, phosphomolybdenum assays) of acetone, 
methanol, and water extracts of different parts (fresh and underground parts) of C. cilicium. FRAP and CUPRAC assays 
were performed in the equivalent of trolox antioxidant (mg TE/g-extract). Phosphomolybdenum assay was performed in 
the equivalent of ascorbic acid antioxidant (mg AAE/g-extract). The β-carotene-linoleic acid assay was compared with 
BHA (Butylated hydroxyanisole) antioxidant in percentage (%). In all the assays studied, the highest antioxidant activity 
was observed in the water extract of the fresh part of C. cilicium. The water extract of the fresh part showed the highest 
activity, 69.47 ± 0.54 mg TE/g-extract in FRAP assay, 299.69 ± 2.66 mg TE/g-extract in CUPRAC assay, respectively. 
The water extract of the fresh part in the phosphomolybdenum assay showed a value of 85.38 ± 0.32 mg AAE/g-extract. 
While the BHA value was 95.62 ± 0.82% in β-carotene-linoleic acid assay, the closest value was observed with a value of 
68.18 ± 1.52% in water extract of the fresh part of C. cilicium. These results show that C. cilicium is a natural source of 
antioxidants and may have the potential to use pharmaceuticals in many sectors such as food, medicine, and agriculture. 
There is a need for more specific studies on C. cilicium in these sectors. 

Keywords: Cyclamen cilicium, FRAP, CUPRAC 

INTRODUCTION  

Free radicals are reactive and unstable molecules that damage intracellular organelles or cell 
membranes, causing them to deteriorate or die (Guru et al., 2021). Free radicals are constantly 
produced in a normal metabolism, they are cleaned and neutralized with antioxidants. Free radicals 
may increase in metabolism to exceed the antioxidant level depending on external or internal factors, 
and its continued increase is called oxidative stress (Devipriya et al., 2007). Under oxidative stress, 
free radicals can cause many diseases such as cancer, Alzheimer's, Parkinson's, diabetes as a result of 
attacking the basic macromolecules that contribute to the vital process of the cell (Irawaty and 
Ayucitra, 2018; Xu et al., 2021). Supplementation of exogenous antioxidants plays an important role 
in reducing the oxidative stress of the organism (Lou et al., 2020). Today, synthetic antioxidants such 
as butylated hydroxyanisole and butylated hydroxytoluene are used in many foods, but because they 
pose potential health risks, there is an increasing interest in natural antioxidants that are healthier and 
safer (Saiga et al., 2003). 

For thousands of years, plants have been used as natural medicine in traditional medicine due 
to their phytochemicals. Today, secondary metabolites with phytochemical properties in plants are 
isolated in the pharmaceutical industry and used in drug production (Annadurai et al., 2021). About 
25% of organic medicines prescribed in industrialized countries are of direct plant origin (Raffa et al., 
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membranes, causing them to deteriorate or die (Guru et al., 2021). Free radicals are constantly 
produced in a normal metabolism, they are cleaned and neutralized with antioxidants. Free radicals 
may increase in metabolism to exceed the antioxidant level depending on external or internal factors, 
and its continued increase is called oxidative stress (Devipriya et al., 2007). Under oxidative stress, 
free radicals can cause many diseases such as cancer, Alzheimer's, Parkinson's, diabetes as a result of 
attacking the basic macromolecules that contribute to the vital process of the cell (Irawaty and 
Ayucitra, 2018; Xu et al., 2021). Supplementation of exogenous antioxidants plays an important role 
in reducing the oxidative stress of the organism (Lou et al., 2020). Today, synthetic antioxidants such 
as butylated hydroxyanisole and butylated hydroxytoluene are used in many foods, but because they 
pose potential health risks, there is an increasing interest in natural antioxidants that are healthier and 
safer (Saiga et al., 2003). 

For thousands of years, plants have been used as natural medicine in traditional medicine due 
to their phytochemicals. Today, secondary metabolites with phytochemical properties in plants are 
isolated in the pharmaceutical industry and used in drug production (Annadurai et al., 2021). About 
25% of organic medicines prescribed in industrialized countries are of direct plant origin (Raffa et al., 
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 2017, Arulmozhi et al., 2018). Plants containing secondary metabolites with antioxidant properties 
for the prevention/treatment of many diseases in the organism are being researched more and more 
and brought to the literature. 

The aim of this study was to determine the in-vitro biological activities (Iron (III) Reducing 
Antioxidant Capacity (FRAP), Copper (II) Reducing Antioxidant Capacity (CUPRAC), β-carotene-
linoleic acid, phosphomolybdenum assays) acetone, methanol and water extracts of different parts 
(fresh and underground parts) of Cyclamen cilicium Boiss. & Heldr. 

MATERIALS and METHODS 

Plant Materials and Extract Preparation 

Cyclamen cilicium (Davis, 1978, Güner et al., 2012) was collected from Antalya province in 
Turkey at 938 m altitude in September 2018 during the flowering period. The plant was identified by 
Dr. Olcay Düşen and stored with voucher specimens (Herbarium No: 1004 M. Turan) at PAMUH in 
Pamukkale University, Denizli, Turkey. After the plant samples (fresh and underground parts) were 
cut into small pieces and dried at room temperature. After the plant samples dried, 100 g were weighed 
and solvent (acetone, methanol or water) was added in a ratio of 1:10. The 6 hours in a shaking water 
bath, it was filtered through Whatman paper and solvent was added again. Then the solvent and water 
in the filtrate were evaporated. Extracts were kept at -20 oC (Turan and Mammadov, 2021). 

Ferric Reducing Antioxidant Power Assay (FRAP) 
The antioxidant capacity was determined following the procedure described by Benzie and 

Strain (1996) with modifications. 10 mM FRAP reagent (TPTZ, FeCl3, acetate buffer, 1:1:10) and 1 
ml extract mixed, 30 min later was measured 595 nm on spectrophotometer. For results equivalent to 
Trolox (mg TE/g-extract), the formula y=0.0032x-0.0167 (R2=0.9913) was used. 

Cupric Reducing Antioxidant Capacity Assay (CUPRAC) 

The CUPRAC assay was determined following the procedure described by Apak et al. (2006). 
0.5 mg/mL extract mixed with CUPRAC solution (CuCl2, Amonium acetate, Neocuproine, 1:1:1). 
After 30 min incubation at room temparature, measured at 450 nm in spectrophotometer. For results 
equivalent to Trolox (mg TE/g-extract), the formula y=0.0013x-0.1732 (R2=0.9948) was used. 

β-carotene/linoleic acid Assay 
In the β-carotene-linoelic acid assay, the method of Amarowicz et al. (2004) was used with 

some modifications. 2 mg of β-carotene, 1 ml of chloroform, 20 µl of linoleic acid, 200 µl of Tween 
20 are mixed and the chloroform is allowed to evaporate. Then 100 ml dH2O was added. A mixture 
containing 24 ml of β-carotene-linoleic acid was added on 1 mg/mL extract dissolved in its own 
solvent. It was measured at beginning at 470 nm on a spectrophotometer and was measured every half 
hour during incubation at 50 °C. The results were applied according to the formula of Amarowicz et 
al. (2004). 
  

171



 

 

FT-021 (Biotechnology) 

 

Phosphomolybdenum Assay 
Phosphomolybdenum assay was performed according to method of Berk et al. (2011). 0.6 M 

sulfıric acid, 28 mM sodium phosphate, 4 mM ammonium molybdate mixed for 5 mL stock reagent 
and mixed with 0.2 mL extract. After 90 min incubation at 95 oC, measured at 695 nm in 
spectrophotometer. For results equivalent to ascorbic acid (mg AAE/g), the formula y=0.0045x-0.0153 
(R2=0.9983) was used. 

Statistical Analysis 
All assays were performed in 3 replicates. The mean ± standard error was analyzed using 

Microsoft Excel, and the results were analyzed using the Statistical Package for Social Sciences (SPSS) 
statistical software (2017). Significant differences among groups were identified by one-way analysis 
of variance (ANOVA) with Duncan’s multiple range test, setting p ≤ 0.05 as the level of significance. 

RESULTS and DISCUSSION 

In antioxidant activity determination studies, it is important to observe the effect of different 
chemicals that can be dissolved with different solvents, since the determination of the strongest activity 
depends on many factors. In determining the antioxidant power in plants, due to the complex nature 
and diversity of the chemicals contained, and the differences in the mechanism and mode of action of 
the antioxidant experiments, a single antioxidant experiment does not give a completely reliable result, 
and it is necessary to confirm it with other antioxidant experiments. Considering these criteria, it has 
been stated in many studies that performing antioxidant activity experiments with different solvents 
and different parts of the plant will yield much more accurate and reliable results (Frankel et al., 1994; 
Koleva et al., 2002, Rakhimzhanova, 2020; Turan, 2020). 

Table 1. Biological activities of Cyclamen cilicium 
 FRAP* CUPRAC* β-carotene/linoleic acid ** Phosphomolybdenum *** 

Yer üstü aseton 26.03 ± 0.18 ay 82.77 ± 0.44 ay 57.50 ±1.44 ay 42.82 ± 0.13 ay 

Yer üstü methanol 34.78 ± 0.18 b 165.08 ± 0.44 b 63.86 ±1.73 b 67.71 ± 0.64 b 

Yer üstü Su 69.47 ± 0.54 c 299.69 ± 2.66 c 68.18 ±1.52 c 85.38 ± 0.32 c 

Yer altı aseton 15.72 ± 1.08 d 38.67 ± 0.26 d 55.22 ±1.34 a 46.16 ± 0.13 d 

Yer Altı methanol 18.43 ± 0.28 e 76.36± 1.12 e 56.06 ±1.09 a 50.82 ± 0.13 e 

Yer altı su 14.47 ± 0.18 d 30.72 ± 0.26 f 47.14 ±1.70 d 32.82 ± 0.38 f 

BHA ---- ----- 95.62 ±0.82 e ---- 
y- If the lower cases in the line are the same, there is no statistical difference in Duncan's multiple range test (p > 0.05). 
* mg TE/g extract **1 mg/mL % *** mg AAE/g extract 
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Figure 1. Graphs of activities of FRAP (a), CUPRAC (b), Phosphomolybdenum (c) assays of Cyclamen cilicium 
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Figure 2. Graph of β-carotene-linoleic acid activities of Cyclamen cilicium 

In terms of the iron ion reducing power (III) of C. cilicium at 1 mg/mL, water extract of the 
fresh part showed the highest activity with the 69.47 ± 0.54 mg TE/g extract value and the water extract 
of the underground part showed the lowest antioxidant activity with the 14.47 ± 0.18 mg TE/g extract 
value. When evaluated statistically, there was no significant difference between underground acetone 
and groundwater (p > 0.05). A significant difference was observed in all other parts and solvents (p ≤ 
0.05) (Table 1 and Figure 1(a)).  In terms of the copper (II) ion reducing power of C. cilicium at 1 
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observed in all parts and solvents (p ≤ 0.05) (Table 1 and Figure 1(b)). In the β-carotene-linoleic acid 
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while the water extract of the underground part showed the lowest antioxidant activity with a value of 
47.14 ± 1.70 % but the best antioxidant activity value is far from the synthetic antioxidant BHA (95.62 
± 0.82 %). When evaluated statistically, a significant difference was observed in all parts and solvents 
compared to BHA (p ≤ 0.05), and there was no significant difference between aboveground acetone 
and underground acetone and underground methanol (p > 0.05). A significant difference was observed 
in all other parts and solvents (p ≤ 0.05) (Table 1 and Figure 2). In terms of total antioxidant capacity 
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of phosphomolybdenum, the water extract of the fresh part showed the highest activity with of 85.38 
± 0.32 mg AAE/g extract, while the water extract of the underground part showed the lowest 
antioxidant activity with of 32.82 ± 0.38 mg AAE/g extract. When evaluated statistically, a significant 
difference was observed in all parts and solvents (p ≤ 0.05) (Table 1 and Figure 1 (c)). Zengin et al 
(2020) found that root part was showed the highest activity with 1.33 ± 0.14 mmol TE/g in the 
phosphomolybdenum assay, with 109.53 ± 5.43 mg TE/g in the FRAP assay, with 173.30 ± 0.61 mg 
TE/g in the CUPRAC assay. Metin et al. (2013) found the highest antioxidant activity in the ethanol 
extract of the leaf part in β-carotene-linoleic acid assay conducted with methanol, ethanol, acetone and 
petroleum ether extract of the tuber and leaves of the graecum species. In the study of Turan and 
Mammadov (2018) with C. alpinum, ethanol, methanol and acetone extracts of the tuber and leaf parts 
were used and the best activity was found in the acetone extract of the leaf part with a value of 83.35 
± 0.29%. Turan (2016) was studied with ethanol, methanol and acetone extracts of the aboveground 
and underground parts of C. alpinum and C. parviflorum species, and the best antioxidant activity was 
found in the acetone extract of the aboveground part of C. parviflorum (93.85%) at 1 mg/mL 
concentration. There is a direct relationship between the antioxidant activity of the secondary 
metabolites of plants and their reducing abilities, and it constitutes a reliable data source to confirm 
the antioxidant activity result (Koç 2019). It has been seen that the experiments and studies in the 
literature are compatible with each other. 

CONCLUSION 

Cyclamen cilicium was showed that it contains antioxidant phenolic substances, giving results 
close to synthetic antioxidants. Since it is not the first study in the literature with C. cilicium but more 
studies are needed. More specific studies should be carried out especially in large sectors such as 
pharmaceuticals, agriculture and cosmetics, and the chemical substances in its content should be 
clarified and brought to the literature. 
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ABSTRACT 
Citrus species, one of the most important agricultural plants produced worldwide, face numerous abiotic and biotic stresses 
such as low temperature, diseases, drought and salinity. The salinity stress is one of the most important abiotic stresses 
affecting agriculture, and citrus species are also very sensitive to soil salinity. Depending on climate change, soil salinity 
increases day by day with the deterioration of precipitation and evaporation rates, and the productivity of citrus trees and 
fruit quality are adversely affected by salinity stress. As with other plants, citrus fruits have also developed a series of 
complex mechanisms at the physiological, cellular, biochemical and molecular levels in response to salt stress. Under 
changing environmental conditions, plants may first be exposed to oxidative stress and metabolic reactive oxygen species 
(ROS) may be released in the cell as a result of their metabolism. ROS, which may be very prone to enter into biological 
reactions in the cell, can directly affect the development of the plant by affecting the plant metabolism. Antioxidant 
enzymes can be quite effective in tolerating plants against oxidative stress. Superoxide dismutase (SOD), ascorbate 
peroxidase (APX) and catalase (CAT) enzymes are the leading enzymes involved in oxidative stress tolerance. More than 
one enzymatic antioxidant may act in the plant's organelles and cytosol, detoxifying the same ROS. However, in each 
compartment there is an enzyme that plays the main role. Plants can increase the level of antioxidant enzymes by regulating 
their molecular mechanisms to create a molecular response in oxidative stress, as in other stresses. However, the molecular 
mechanism of the response of citrus plants to salt stress remains unclear. This paper summarizes the available resources 
on the effects of salt stress on citrus crops. 

Keywords: APX, CAT, Citrus spp., ROS, Salt Stress, Salinity, SOD 

INTRODUCTION  

Citrus species is grown in regions where the rate of rainfall or its circulation is insufficient and 
watering is needed to propagate greatest yield. The soils of such regions can be enough salty to 
decrease the growth and yields of citrus crops. Compared to other agronomic and horticultural crops, 
citrus species are among the most sensitive to soil salinity. However, the ability of citrus trees to 
tolerate salinity varies among different species and depends on the rootstock. General yield response 
functions have been formulated for several citrus crops but precise data on the salt tolerance of most 
varieties and rootstocks are lacking (Maas 1990). 

Salt stress inhibits the growth and development of plants by causing osmotic and ion stress 
(Parida and Das, 2005). With the increase in the amount of salt in the root rhizosphere, osmotic stress 
occurs first. This external osmotic stress also causes a decrease in the amount of usable water, and this 
phenomenon is also called “physiological drought” (Tuteja, 2007). The decrease in the amount of 
usable water causes the cell expansion to decrease and the shoot growth to slow down. In the ion stress 
phase, which occurs after the osmotic stress, nutrient deficiency or nutrient imbalance occurs in plants 
as Na and Cl ions increase in competition with essential nutrients such as K+, Ca+2 and NO-3 (Hu and 
Schmidhalter, 2005). 

Oxygen (O2) level is very important for plants and all aerobic organisms. While O2 is essential 
for plant growth and development under normal conditions, when its concentration increases too much, 
it can cause cellular damage that can result in death. This is because molecular oxygen is constantly 
reduced in the cell to form various reactive oxygen species (ROS). ROS are constantly produced in  
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cellular metabolisms, and plant cells keep the amount of these ROS at a low level under normal 
conditions with antioxidants and various protection systems. However, under the influence of 
environmental stress factors (salinity, drought, high or low temperature, UV, ozone), the activities of 
antioxidant systems decrease and these conditions trigger the synthesis of ROS and cause their 
accumulation (Breusegem et al., 2001). 

In order to increase the resistance of plants to salt stress, it is necessary to reduce oxidative 
damage caused by increased ROS. Therefore, plants have developed various protection methods to 
prevent the synthesis of ROS. These are anatomical adaptations such as leaf movements and rolling, 
refraction of light in the epidermis, and retention of stomata in special structures; physiological 
adaptations such as C4 and CAM metabolism; molecular mechanisms, including complete suppression 
of photosynthesis by rearrangement of photosynthetic apparatus and antenna systems, depending on 
the nature and intensity of light; synthesis of alternative oxidases (Mittler, 2002). 

ROS, which can be very prone to enter into biological reactions in the cell, can directly affect 
the development of the plant by affecting the plant metabolism (Çaylak, 2011). Antioxidant enzymes 
can be very effective in the tolerance of plants against oxidative stress. Superoxide dismutase 
(Superoxide dismutase, SOD), ascorbate peroxidase (Ascorbate peroxidase, APX) and catalase 
(Catalase, CAT) enzymes are the leading enzymes involved in oxidative stress tolerance (Mittler, 
2002). More than one enzymatic antioxidant may act in the plant's organelles and cytosol, detoxifying 
the same ROS. However, in each compartment there is an enzyme that plays the main role. Although 
APX is the key enzyme of the ascorbate glutathione pathway, which is effective in removing H2O2 
from chloroplasts, it also plays a role in the detoxification of H2O2 in the mitochondria and cytosol 
(Caverzan et al., 2012). The SOD enzyme has three isoforms in eukaryotic cells, namely Mn-SOD in 
mitochondria, Cu/Zn-SOD in chloroplasts and Fe-SOD in plastids, and although it is activated by 
different ions, its main task is to remove ROS from the environment (Wagner et al., 2004). The CAT 
enzyme, on the other hand, is one of the oxidase enzymes that reduces H2O2 in the preoxisomes of 
plants and is highly effective in oxidative stress responses (Seriner and Bilgin, 2012). Plants can 
increase the level of antioxidant enzymes by regulating their molecular mechanisms to create a 
molecular response in oxidative stress, as in other stresses (Mittler, 2002). 

It is possible to come across many studies on the chemical contents of medicinal aromatic 
plants in the literature. However, studies based on examining the effects of stress conditions on 
metabolic pathways are very limited (Gairola et al., 2010). In this context, in the present study, it is 
aimed to summarize the effects of salt stress on SOD, APX and CAT genes in the in the citrus species. 

MATERIALS and METHODS 

Salt applications 

Salt stress is achieved by adding NaCl at different concentrations, 0 (control), 25 mM, 50 mM, 
and 100 mM, to Citrus seedlings grown in pots. Experiments are designed in triplicate and at least 10 
seedlings for each Citrus species. 
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Molecular Analysis 

The sequences of superoxide dismutase (SOD), ascorbate peroxidas (APX) and catalase (CAT) 
genes, which are thought to be involved in salt stress stress regulation in Arabidopsis plant, are 
determined by using primer design, est and nr/nt databases in NCBI nucleotide databases. Later, 18S 
ribosomal RNA (JX444508.1) to be used as housekeeping by using accession number or fasta sequence 
in the NCBI primary Blast database, and AP2 (JQ775584.1), which is thought to be involved in stress 
regulation, heat-shock protein 80 (CV130399.1) genes. 

Total RNA Isolation 

Total RNA isolation is carried out from plant parts such as leaves and stems that develop after 
regeneration after salt application at different concentrations, and plant parts of citrus species that have 
never been exposed to stress. 

cDNA Synthesis 
To be used in Real-Time PCR analysis, cDNA synthesis is performed from total RNAs 

obtained from plant samples that are exposed to stress and not. 

Real-Time PCR 
The expression levels of genes thought to be relevant in salt stress tolerance are determined 

under the control of reference genes by performing Real-Time PCR using primers designed from 
mRNA sequences in the NCBI Primer Blast database in endemic awn thyme plants, where salt stress 
is created by the application of salt at different concentrations. Analysis of the data obtained after Real 
Time PCR is performed using a statistical program. 

RESULTS and DISCUSSION 

The expression of genes induced by salt stress increases under stress conditions, and the 
molecules that are the products of these genes are divided into two groups according to their functions. 
These; They are molecules that act as protectors (effectors) against environmental stresses and 
molecules that act as regulators of signal transmission and gene expressions in stress responses (Seki 
et al., 2003). Ion transporters, enzymes involved in the synthesis of regulatory osmolytes, LEA (late 
embryogenesis) proteins, water channel proteins, chaperones, detoxification enzymes and various 
proteases effector molecules; protein kinases, transcription factors and enzymes (phospholipases) 
involved in phosphoinositol metabolism form regulatory molecules (Wu et al., 2005). 

In the world, especially in arid and semi-arid regions, the physical and chemical properties of 
soils change under the influence of factors such as decomposition of bedrock, improper irrigation, lack 
of drainage and opening of agricultural land. One of the effects caused by these factors is the formation 
of salt stress, which negatively affects plant growth with the accumulation of ions such as Na+ and Cl- 
in the soil. The increase in agricultural lands affected by salt every year causes great losses in 
agricultural production compared to the previous year. Due to its continued exposure to salinity and 
other stresses (biotic and abiotic), the productivity of agricultural products such as citrus species will  
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decrease and the problem of not meeting the nutritional needs of its growing population will arise. For 
this reason, it is necessary to determine the salinity tolerance levels of plants along with other stress 
factors and to develop plants with high nutritional values. 

CONCLUSION 

Salt stress in Citrus species, like other plants, is a complex abiotic stress that limits the usable 
water content with its osmotic effect and causes the ion content to reach toxic levels with its ionic 
effect. Therefore, in order to understand the effects of salt stress on plants and the salt tolerance 
mechanisms of plants, the effects of both osmotic and ion stress on the whole plant, tissue and cellular 
level should be examined at the level of morphological, physiological, biochemical and molecular 
mechanisms. 
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Abstract 
 
The purpose of the article is to assess the environmental factors affecting the development and 
course of allergic diseases: characteristics of living conditions of children with allergic diseases 
in real clinical practice. The introduction highlights the factors that contribute to the formation 
of this nosological form, shows the relevance of a quantitative assessment of the degree of their 
participation in the development of allergic diseases in modern conditions. The main part 
presents a survey methodology using a questionnaire developed by the authors to study 3 blocks 
of factors in the development of the studied pathology: block 1 - socio-demographic, block 2 - 
intra-dwelling, block 3 - out-of-house. The object of the study was 156 children who were 
examined and treated in the pediatric department of the Grodno Children's Clinical Hospital or 
visited an allergist's appointment at the Children's Polyclinic No. 2 Grodno. The scientific 
novelty lies in the fact that for the first time a quantitative characteristic of the factors 
contributing to the development of allergic diseases in children in the real clinical practice of 
the Grodno region of the Republic of Belarus is given. It has been shown that domestic 
predictors of the development of allergic diseases in children are living in panel-type houses, 
which are more than 20 years old, located near parking lots, family members smoking, carpets 
in the child's sleep room, the number of sleeping in the child's sleep room is 2 people. Adverse 
environmental factors for children with allergic diseases can influence the course and control 
of the disease. The research results should find application in medical and socio-hygienic 
practice of prevention and control of the course of allergic diseases in children. 
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Abstract 
 
Object of study: 
A technogenically polluted zone in the Absheron Peninsula of Azerbaijan, which belongs to the 
old oil-field territories, was selected for research. To study the effect of removing heavy metals 
from the soil (the transition of heavy metals from soil to plant), Carpobrotus was chosen. It 
appears to be creeping plants with succulent leaves that are capable of forming continuous plant 
carpets covering the soil. 
 
Materials and methods: 
Two plots were selected for the experiment with a size of 15m x 15m = 225 m2, which was 
selected and plowed using a special technology. The first site was selected for control. Both 
plots were planted with a Carpobrotus plant and irrigated with drip irrigation. An initial 
measurement of the concentration of heavy metals was carried out using a portable X-ray - 
fluorescent spectrometer of the “XRF”. On the 2nd plot, the Carpobrotus plant was sprayed 3 
times with the biologically activating preparation “Biomax” 0.2% concentration in an amount 
of 4.5 liters for 6 months. The measurement of the concentration of heavy metals was carried 
out after 6 months at the experimental site on the samples of Carpobrotus. A similar 
measurement after 6 months was carried out on Carpobrotus samples in the control plot. 
 
Results: 
As a result of the measurements, it was revealed that the concentration of heavy metals on the 
Carpobrotus samples increased in relation to the control variant as follows: Cd-28%; Pb-34%; 
Zn-52%; Ni-32%; Co-25%; Mn-37% that is, there was a "Transport Effect" of these heavy 
metals from technogenically contaminated soil to the Carpobrotus plant. This effect is explained 
by the peculiarities of Carpobrotus and the biological activation of the plant itself and its root 
system by spraying. 
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Abstract 
 
Milk is a virtual fluid that is secreted by mammalians. It also provides determining yield aspects 
and effective on new born development in animals. Milk is secreted by mammary gland in all 
living creative. Gene expression studies of mammary gland usually reveals by mammary gland 
biopsy or tissue sampling after euthanasia. This application sometimes causes inflammation, 
infection and limits repetitive sampling from the same individual. Besides farm employers 
avoids stress level or health status changing applications on animals. Therefore ethical 
procedures become more limited. RNA isolation from milk cells developed a new perspective 
in this field. The researchers have some suspects about the use of milk as an alternative source 
of RNA, due to the quality and quantity of milk-derived RNA. The major doubt in this new 
perspective is that milk will not accurately reflect the gene expression of the mammary glands. 
This problem has been solved by comparing the gene expression profiles of serum and 
mammary gland and milk RNA and miRNAs. The studies demonstrated that milk could be used 
for health status and gene expression analyses of mammary glands. Also quality and quantity 
of isolated RNAs from milk is important for further analyses like Real Time-PCR (RT-PCR) 
and RNA-seq. In this study with the aim of reassuring RNA isolation from milk revealed with 
a commercial kit with small amount of milk (200 µl) and miRNA amplification with RT-PCR 
is carried out successfully. Quality and quantity of the miRNAs were evaluated at A260/280 nm 
wavelengths using Thermo NanoDrop 2000 spectrophotometer. RNA was considered pure 
when the ratio of absorbance at A260/280 nm was 2.0 or higher. Fourty milk samples from 
different individuals used for RNA isolation and all RNA samples obtained 2.0 or higher 
A260/260 ratio successfully. After RNA isolation, cDNA synthesis and R-T PCR analyses 
performed successfully for different miRNAs. It is obviously fact that small amount of milk 
sample may reflect mammary glands genomic expression and milk can be used as biological 
RNA source for gene expression analyses of mammary gland. 
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Abstract 
 
Karatal-Zhapyryk State Nature Reserve was established in 1994 with the aim of preserving 
unique natural complexes, protecting rare and endangered species of animals and plants, as well 
as preserving biodiversity and the general ecological balance of the Inner Tien- Shan. The 
reserve is located in the central part of the Inner Tien-Shan on the territory of the Naryn region 
at an altitude of 2150-3980 m above sea level, framed by the Son-Kul-Too and Acha-Tash 
ridges in the north and the Boor-Albas ridge in the south. The reserve is inhabited by 36 species 
of mammals belonging to 15 families of 6 orders, of which 5 species are listed in the Red Book 
of Kyrgyzstan: snow leopard (Uncia uncia), mountain sheep (Ovis ammon), Turkestan lynx 
(Felis lynx), stone marten (Martes foina), jerboa jumper (Allactaga saltator). The karyotypes of 
the following mammalian species were studied: wood mouse (Apodemus sylvaticus l., 1758), 
gray hamster (Cricetullus migratorius Pallas), house mouse (Mus musculus Linuens), narrow-
headed vole (Microtus gregalis Pallas), herring vole (Alticvertola argenti marmot (Marmota 
baibacina Kastschenko) caught in the area of the Karatal-Japyryk state nature reserve. 
Chromosomal preparations were prepared from bone marrow cells according to the standard 
procedure Ford and Hamerton, 1956. The karyotype of the wood mouse from the state nature 
reserve Karatal-Zhapyryk, the diploid set of chromosomes is 2n = 48, NF = 46. All 
chromosomes are acrocentric in shape, making up a smoothly decreasing series. Sex 
chromosomes are also represented by acrocentrics. The karyotype of the gray hamster of the 
Karatal-Zhapyryk State Nature Reserve is represented by a set of chromosomes 2n = 22, NF = 
44. Autosomes consist of 4 pairs of metacentrics, 5 pairs of submetacentrics, and 1 pair of 
subtelocentrics. Sex chromosomes: XX-large and medium metacentrics. The diploid set of 
chromosomes in the house mouse of the Karatal-Zhapyryk State Nature Reserve is 2n = 40, NF 
= 40. The karyotype is a smoothly decreasing series of acrocentric chromosomes. The 
karyotype of the narrow-headed vole from the Karatal-Zhapyryk State Nature Reserve is 
represented by a set of chromosomes 2n = 36, NF = 52. Autosomes consist of 6 pairs of 
metacentrics, 1 pair of submetacentrics, and 10 pairs of acrocentrics. Heterochromosomes: X 
chromosome is a large submetacentric, X is a small submetacentric. The karyotype of the 
studied herring vole of the Karatal-Zhapyryk State Nature Reserve is represented by 2n = 56, 
NF = 58. The morphology of autosomes is of the acrocentric type and forms a series that 
gradually decreases in size. Sex chromosomes: X chromosome-large metacentric, Y-
chromosome, middle acrocentric. The karyotype of the gray marmot from this reserve has 2n = 
38, NF = 74 and consists of 4 pairs of metacentrics, 9 pairs of submetacentrics, 4 pairs of 
submetacentrics, and 2 pairs of acrocentrics. Thus, in the studied species of vertebrates of the 
reserve, the chromosome sets and the number of arms are not subject to changes and are 
consistent with the literature data 
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Abstract 
 
“Researching the Cultivation Opportunities of Some Species of Stachys L. and Salvia L. 
Species Which Show Natural Distribution in Mersin Province ” TAGEM project was carried 
out in partnership with Alata Research Institute and Mersin University between 2017-2020. In 
this study, the dominant rare and endemic species of the Lamiaceae family was containing 79 
% Mediterranean elements; daily field observation notes of Stachys, Salvia, Sideritis, Nepeta, 
Ballota and Origanum in Çamlıyayla, Gülek, Erdemli and Anamur were shared. According to 
this, Sideritis, Nepeta, Origanum species were common in Anamur, Salvia, Stachys species in 
Çamlıyayla and Erdemli, Sideritis and Marrubium species were very common on roadside 
slopes in Gülek. However, the ongoing road expansion works on these roads have displaced 
these species. 
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Abstract 
 
Recently, using of nanoparticles (NPs) has remarkably increased especially in the fields of 
materials science, electronic, cosmetic, and therapeutics because of their unique properties. 
Among many classes, iron (III) oxide (Fe2O3) NPs are getting more attention for potential use 
with biological systems especially in biomedical applications due to their robust construction 
and magnetic properties, ease of production, and ease of use as homogeneous dispersion in 
water. They are also used to degrade a wide range of organic/inorganic pollutants in the 
treatment of wastewater and improve the agronomic features of crops. Although widespread 
use and releasing of Fe2O3 NPs into the environment increases the risk of unintended exposure 
of living things, there is still a clear lack of knowledge about the potentially toxic and 
specifically genotoxic effects of these particles on animals, humans, and plant health so, all the 
environment. While some of the previous studies revealed the non-genotoxic effect of Fe2O3 
NPs, some others declared the generation of genetic damages following treatment with these 
particles. Besides, the genotoxicity of these particles was attributed to their physicochemical 
properties and uptake. This short review briefly provides both the application areas and 
genotoxic effects of inorganic Fe2O3 NPs on some terrestrial and marine species. Suggested 
mechanisms on the genotoxic potential of Fe2O3 NPs will also be included. However, available 
data contribute inadequate information to fully evaluate the potential risks of Fe2O3 NPs. 
Therefore, providing more comprehensive knowledge by future studies about the genotoxicity 
of Fe2O3 NPs for animal and plant species on the one hand and the possible mechanisms, on 
the other hand, will enable a healthier utilization of these nanoparticles. 
 
Keywords: Iron (III) Oxide, Nanoparticles, Ecotoxicity, Genotoxicity, Comet assay 
 

OP-006 (Genetics) 

186



Genotoxic Effects of Fe2O3 Nanoparticles Used in Various Fields and 
Environment 

 
1Tolgahan ÖZER, 2Fatma ÜNAL, 3Deniz YÜZBAŞIOĞLU 

 
1,2,3 Gazi University, Science Faculty, Department of Biology,  

06560 Ankara, Turkey 
Email: 1tolgahanozr@gmail.com; 2funal@gazi.edu.tr; 3deniz@gazi.edu.tr 

 
Abstract 
 
Recently, using of nanoparticles (NPs) has remarkably increased especially in the fields of 
materials science, electronic, cosmetic, and therapeutics because of their unique properties. 
Among many classes, iron (III) oxide (Fe2O3) NPs are getting more attention for potential use 
with biological systems especially in biomedical applications due to their robust construction 
and magnetic properties, ease of production, and ease of use as homogeneous dispersion in 
water. They are also used to degrade a wide range of organic/inorganic pollutants in the 
treatment of wastewater and improve the agronomic features of crops. Although widespread 
use and releasing of Fe2O3 NPs into the environment increases the risk of unintended exposure 
of living things, there is still a clear lack of knowledge about the potentially toxic and 
specifically genotoxic effects of these particles on animals, humans, and plant health so, all the 
environment. While some of the previous studies revealed the non-genotoxic effect of Fe2O3 
NPs, some others declared the generation of genetic damages following treatment with these 
particles. Besides, the genotoxicity of these particles was attributed to their physicochemical 
properties and uptake. This short review briefly provides both the application areas and 
genotoxic effects of inorganic Fe2O3 NPs on some terrestrial and marine species. Suggested 
mechanisms on the genotoxic potential of Fe2O3 NPs will also be included. However, available 
data contribute inadequate information to fully evaluate the potential risks of Fe2O3 NPs. 
Therefore, providing more comprehensive knowledge by future studies about the genotoxicity 
of Fe2O3 NPs for animal and plant species on the one hand and the possible mechanisms, on 
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Abstract 
 
Here one can find the description of the need to create a collection of wild relatives of fat-oil 
crops (WRFOC) of Kazakhstan. International research experience of the role of polyunsaturated 
fatty acids (PUFA) of plant species were also studied. These PUFAs refers to essential fatty 
acids (EFA), which enter our bodies (the body of animals and humans) only with food. 
Countries with access to marine resources are able to use marine fish to produce dietary 
supplements containing PUFAs, but the plant resources are also available to us. EFAs are found 
both in vegetable oils and in animal tissues. Their participation in the regulation of certain 
genes’ transcription was highlighted. Their role in the development of animal and human 
organisms was noted. Sufficient supply of polyunsaturated fatty acids (omega-3 and omega-6) 
is necessary for the normal implementation of the following processes in the human body: brain 
function development and maintenance; implementation of visual processes; immune system 
response; participation in hormone synthesis. The European Food Safety Authority (EFSA) has 
confirmed improvements in health against the backdrop of adequate dietary intake of 
polyunsaturated omega-3 fatty acids. As part of the EFAs, 5 PUFAs are distinguished, they are 
linoleic, linolenic, arachidonic, eicosapentaenoic and docosahexaenoic. Their amount in the 
body depends on how much fats and oils a person eats. Fatty acids are the main building blocks 
and are contained not only in fats contained of human tissues, but also in fats found in food 
products. They are important sources of energy for any organism. The role of the seed bank of 
the natural flora of Kazakhstan in the already begun work on the creation of various collections 
of plant species of economic value for the country’s economy, in particular the collection of 
wild relatives of fat-oil crops from the natural flora of Kazakhstan, was highlighted. The 
rationale for financing and maintaining the whole work on the creation of the WRFOC 
collection and research is given: collecting seed material, preserving it, studying the behaviour 
of seeds before and after storing, germinating seeds, studying the chemical composition of 
different parts of plants. It is difficult to overestimate the role of seed banks in creating 
collections of plants of economic value. In creating seed banks and for their further functioning 
in recent decades, advanced technologies and scientific achievements have been used. Scientists 
are developing methods for storing and studying the collected seed material. Now seed banks 
of plant species are scientific and educational centers that make a real contribution to the 
preservation of plant diversity of the planet Earth. 
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Abstract 
 
In this study, the effects of the bacteria on the initial growth period of Cucumis melo var. 
agrestis plant in nickel contaminated media were investigated by coding the seeds of Cucumis 
melo var. agrestis plants to encourage plant growth. Bacteria have been isolated from Siirt 
ecological conditions. 3 bacterial strains, which were found to have ACCD (1-
aminocyclopropane-1-carboxylate deaminase) activity, which were proven to be superior in 
laboratory tests and tests that determined their effects on plant growth and which are effective 
in terms of resistance to stress conditions, were used. Heavy metal contamination in the study 
was made by nickel application. Except for the nickel-free control group, the applications at 50 
and 100 mg L-1 concentrations were made in 3 mL at the sowing stage. As a result of the 
research, the effect of bacteria showing ACCD activity on Cucumis melo var. agrestis on heavy 
metal stress in nickel contaminated media was determined.  
The study was conducted in Siirt University Faculty of Agriculture, Department of Field Crops 
Tissue Culture Laboratory in nickel contaminated media with 3 replications according to 
“Randomized Lots Test Pattern”. In each recurrence, the seeds were sown in glass petri dishes, 
10 seeds each, on coarse filter paper. All steps of the treatments were carried out under sterile 
conditions and the petri dishes with the seeds were kept in darkness in a climate chamber set at 
24±2 °C. Daily observations were made and recorded in order to calculate rooting and 
germination percentage ratios of the seeds. The obtained data were analyzed by JMP statistical 
software and the average % rooting and germination values were calculated. 
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Abstract 
 
The eastern mosquitofish (Gambusia holbrooki Girard, 1859) is native to North America but 
has been introduced into more than 50 countries in order to biological control of malaria. 
Gambusia holbrooki was first introduced in Turkey in the 1930s for the same purpose. After its 
introduction, it was translocated to numerous inland water bodies (lentic and lotic ecosystems) 
throughout Turkey. Today this species is an extremely invasive fish species that has been found 
in the inland waters of many geographic zones, and has indicated many negative impacts on 
habitats and native ichthyofauna. In the present study, we report for the first time, the 
occurrence of G. holbrooki from Karaburun Peninsula in the western end of Turkey. Fish 
samples were captured by electrofishing device (SAMUS 1000) from three sampling sites 
(Eğlenhoca Reservoir, Lake İris, and Parlak Reservoir) in November 2020 and January 2021. 
A total of 135 individuals were caught from the sampling sites and their standard lengths (SL) 
and body weights (W) were ranged from 1.6 to 4.7 cm and 0.01 to 1.9 g, respectively. There 
are various scenarios to clarify how this species was introduced into the lentic ecosystems of 
Karaburun Peninsula, and the most conceivable one is human-induced translocations. 
Considering invasion traits and previous studies on important problems eastern mosquitofish 
created, management and conservation plans should be better arranged to prevent its negative 
impacts on the ichthyofauna and freshwater ecosystem functioning. 
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Abstract 
 
The Aim of The Study  
The purpose of this study is to evaluate the effects of Tribulus terrestris extracts on growth 
performance of male rainbow trout.  For this purpose, the extract of the Tribulus terrestris 
(TTE) was added to the diets of rainbow trout in certain proportions, and their effects on the 
height-weight changes of male rainbow trout was investigated. The androgen effect of Tribulus 
terrestris was known since ancient times. 
 
Materials and Methods 
For the analysis and the observation, a private trout farm pool, located on Eşen Stream in 
Seydikemer village, was used.  8m3 in volume, 2x2x2m in size of 8 cages were placed in the 
pool. 30 male rainbow trout with approximately 500 g average weight were put in each of the 
stock cages. Each cage was set up one month earlier before experimental feeding and the 
adaptation of male rainbow trout fishes to the cages carried out with standard rootstock feeding. 
Experimental feeding baits used in this study were prepared weekly by spraying TTE dissolved 
in alcohol and stored at +4 degrees. Throughout the process of all this study, experimental feeds 
were given for 90 days in October-November and December. Besides, the height and weight 
measurements of the samples in each cage were made fifteen-day intervals. 
 
Results 
According to the results of the study; there are differences in growth performance of male 
rainbow trout fed with supplemented TTE diet. It was determined that the diet containing 
250mg / kg and 500mg / kg TTE improved growth performance of male rainbow trout. In 
addition to this, compared to the control group, there is a significant increase (p <0.05) in the 
body weight of diet group which were fed by the baits containing 250 mg / kg TTE. 
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Abstract 
 
Juniperus L. is the most numerous genus in the Cupressaceae Bartl. family. These are evergreen 
coniferous trees or shrubs that occur in a variety of environmental conditions. The genus Juniperus 
includes about 75 species of juniper all over the world (Adams, 2014), belonging to 3 sections: 
Caryocedrus, Juniperus, Sabina, which grows in the northern hemisphere from the Arctic to the 
subtropics. According to the Flora of Kazakhstan (1956), there are 10 species and 7 species by Abdulina 
(1999) in Kazakhstan. The object of research is the Red Book (2014) species Juniperus seravshanica 
Kom., which belonging to the section Sabina. Due to the reduction of the growth area, it is listed in the 
Red Book of Kazakhstan (category III). Perennial, up to 4-10 m high, a tree suitable to various 
environmental conditions. J. seravshanica grows in the lower and middle dry high-altitude belts of the 
Shu-Ili mountains, Kyrgyz Alatau, Karatau, and Western Tien-Shan. J. seravshanica plays an important 
ecological role in the formation of shrub-forest massifs in mountainous areas, as well as in draining and 
fixing soils on mountain ridges. Due to the presence of essential oils (0.23-2.3%), sugar (10-30%), resin 
(9%), vitamin C (about 140 mg), uniperin in the leaves and fruits of J. seravshanica, they are used for 
medicinal purposes. The genetic diversity of J. seravshanica in Kazakhstan has not been sufficiently 
studied.For the analysis of the distribution area of growth, the sampling was carried out in the south of 
Kazakhstan (Turkestan region). The leaves of plants were separately collected for the genetic analysis. 
According to the results of the expedition, three populations of the J. seravshanica species were found 
in the Sairam-Ugam State National Nature Park (SNNP) and Aksu-Zhabagli State Nature Reserve 
(SNR). The first population of J. seravshanica was found in the Sairam-Ugam SNNP, Western Tien 
Shan, in the Saryaigyr mountain gorge, at an altitude of 1530 m above sea level. The second population 
was found in the Tulkubas district, Aksu-Zhabagli SNR, Western Tien-Shan, Talas Alatau ridge, 
Daubaba village, on the right side of the Mashat river, at an altitude of 1800 m above sea level, the third 
population on the left side of the Mashat river, at an altitude of 1413 m above sea level. The main factors 
in the decline of the J. seravshanica plant are the mowing of firewood and the grazing of livestock for 
human economic activities (Red Book of Kazakhstan, 2014). Therefore, to protect the rare species J. 
seravshanica, a comprehensive analysis of the current state of populations, the structure, and the degree 
of genetic diversity should be completed. In this regard, a genetic analysis of three populations of J. 
seravshanica was performed using SSR (simple sequence repeat) microsatellite markers. Sixteen SSR 
markers (JT_37, Jce03, Jce04, Jce05, Jce12, JT_30, JT_33, JT_40, JT_46, JT_34, JT_38, Jce13, JT_04, 
Jp07, Jce08, Jce09) (Rumeu et al., 2012; Teixeira et al. 2014) were selected for the analysis. The results 
showed that 10 SSR markers (JT_37, Jce03, Jce04, Jce05, JT_30, JT_33, JT_40, JT_46, JT_34, JT_04) 
of sixteen showed high polymorphism both within and between populations. 
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Republic of Kazakhstan. 
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Abstract 
 
The studied territory of Shirvan includes 11 administrative districts of Azerbaijan (Hajigabul, 
Gobustan, Kurdamir, Ujar, Zardob, Agdash, Yevlakh, Geogchay, Agsu (in partly) has a very 
complex geological structure, which orographically belongs either to the Transcaucasian 
Upland and includes to Azerbaijan. The total area of natural meadows and pastures of the 
Shirvan territory - 600 thousand hectares of plain Shirvan. As a result of the use of a large part 
of hay meadows as pastures, the area of natural haymaking has now significantly decreased. 
The territory of hayfields occupy only 2455 hectares, which are widely used for harvesting hay. 
This is one of the most serious reasons for strengthening the erosion process, changing 
vegetation, urbanization, desertification, low yield of hayfields and winter pastures.  The 
vegetation of winter pastures plays a huge role in the fodder balance, contributes to the increase 
in the number of livestock and livestock products. Their preservation, proper use, improvement 
and enrichment are topical tasks of national importance. 
 
Conduct a number of the following activities in rural and farming enterprises is necessary for 
improving the condition of winter fodder land: 1. To improve the species composition, structure 
and increase of the productivity of winter pastures is necessary to strictly observe the proper 
load of cattle on pastures; use an eight-grazing system of pasture grazing determined by pasture 
rotation. 2.It is advisable to divide the winter pasture areas into pens, alternately bleed these 
lands, then give to each site a 25-30 days rest period (increase yield by 35-40%);3. Continuous 
changing of roads for distillation of livestock is necessary; 4. Fertilizing of pastures, along with 
increasing their productivity and improving the botanical composition also increases the degree 
of assimilation of proteinaceous substances by animals;5. The most important measures to 
improve the most important surface layer of soil should be considered as clearing pasture and 
hayfields from various weeds, stones, combating harmful and poisonous plants; 6.Sowing and 
watering of seeds on unproductive winter pastures will increase their yield by 45-50%; 7. The 
basic factor is the struggle against the emergence, expansion, deepening of the process of 
desertification and erosion of pasture soils. For this purpose, on sites subject to erosion is 
necessary to plant the turf-forming perennial grasses and shrubs. 
 
Thus, the value of the vegetation cover of the winter pastures of the region is not limited only 
by fodder value. It is also a rich source of useful plants for integrated use. However, these huge 
natural plant resources are used irrationally. Pasture load and fodder potential are still low and 
do not meet the requirements of the current pace of livestock development. Pastures everywhere 
should be permanently attached to certain farms and distributed among individual farmers, 
individuals who would be faced with specific tasks and requirements for improving and 
effective use of these lands. 
 
Keywords: fodder resources, winter pastures, practical measures. 
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Abstract 
 
Despite of high economic importance of fisheries in Central Asia, the diversity of fishes remains poorly 
known and data and knowledge about population trends, especially of non-commercial species is poor 
or even absent. This lack of information hampers biodiversity conservation and bears a high risk that 
species go extinct unnoticed. During 2019-2020, an international team of scientists assessed the first 
time 78 fish species native to Central Asia and adjacent regions including the Caspian Sea, the Aral Sea, 
Issyk-Kul, Balkhash and Alakol basins, and the upper Irtysh River drainage. 
The three native sturgeons Pseudoscaphyrinchus hermanni, P. kaufmanni, and P. fedtschenkoi were 
assessed as Critically Endangered. Aspioluceus esocinus, Brachymystax savinovi, Capoetobrama 
kuschakewitschii, Leuciscus lindbergi, Triplophysa coniptera, and Triplophysa paradoxa were assessed 
as Endangered (EN), Leuciscus bergi and L. schmidti, endemic to Lake Issyk-Kul basin, Schizothorax 
argentatus and S. pseudoaksaiensis, Triplophysa labiata, T. sewerzowii and Triglocobitis starostini as 
well as Phoxinus brachyurus were evaluated as Vulnerable (VU). Schizothorax saltans, from south 
Kazakhstan, might be extinct. All these assessments have been based on expert knowledge and this 
knowledge seems to be fast eroding in the region. No dedicated fish-surveys have been conducted in the 
last decades, only a very incomplete knowledge about species distribution is available and data on 
population trends are lacking. This is true for the entire region, including the non-commercial fishes of 
the Caspian Sea, especially the species of the genus Benthophilus, which usually are only believed to 
“still exist”. We strongly ask for conservation-driven biodiversity discovery, and open access data to 
accumulate information for future, data-driven assessments.Fishes of Central Asia seem to be especially 
hardly affected by water regulation as dams and water abstraction, but the invasion of alien species is of 
major concern in the region. Virtually hole native fish communities have been replaced by alien species 
introduced for commercial reasons, especially from East Asia. Many native species have just been able 
to stabilize their populations at very low levels and at few sites only, while the majority of the freshwater 
ecosystems have been taken over by alien species. 
 
Keywords: Red List, freshwater fishes, Central Asia and Adjacent Countries. 
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Abstract 
 
Plant growth promoting bacterias (PGPBs) can be described as bacterial strains increasing water 
and nutrient uptake, gaining nitrogen and phosphorus to plants by biological nitrogen fixation 
and phosphate mineralization, promoting plant growth and enabling to improve the tolerance 
to stress factors due to mechanisms as secretion of various phytohormones, vitamins and growth 
regulators, restriction of ethylene synthesis with ACC deaminase activity, decreasing of 
pathogen damage by the secret of antibiotic and fungicidal compounds. The priming technique, 
which can be applied with different methods, is based on the principle of re-drying the seed by 
soaking it in water or a low osmotic potential solution. In this way, various biochemical events 
are initiated in the seed, and the antioxidant defense systems come into play with the 
germination process. This study was carried out in a laboratory of Field crops in Siirt University 
under controlled conditions. The 2 original bacterial strains (KF3B and KF63C) and 5 different 
priming times (control, 1, 2, 4 and 6 h) were applied on Fırat-87 lentil variety. The study was 
laid out in a completely randomized design with 3 replications. It was aimed with this study 
that investigating effects based on bacterial biodiversity and priming time on germination 
characteristics and seedling growth in lentil. According to results, biodiversity-induced 
differences were observed in germination percentage, seedling fresh weight, seedling dry 
weight, seedling length and seedling vigor index while priming time significantly affected all 
investigated parameters except for germination percentage. However, the interaction of strains 
and priming times did not lead to any significant differences in traits. In conclusion, microbial 
diversity and priming time have a critical role on successful of the priming technique. Optimum 
priming time for lentils was determined as four hours which caused more homogeneous and 
faster germination and promoted seedling growth. Besides, the strain of KF63C had a 
noteworthy stimulative effect on especially seedling growth in the experiment. 
 
 
Keywords: ACC deaminase, Bacterial inoculation, Microbial diversity, Lens culinaris, PGPB,  
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that investigating effects based on bacterial biodiversity and priming time on germination 
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differences were observed in germination percentage, seedling fresh weight, seedling dry 
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investigated parameters except for germination percentage. However, the interaction of strains 
and priming times did not lead to any significant differences in traits. In conclusion, microbial 
diversity and priming time have a critical role on successful of the priming technique. Optimum 
priming time for lentils was determined as four hours which caused more homogeneous and 
faster germination and promoted seedling growth. Besides, the strain of KF63C had a 
noteworthy stimulative effect on especially seedling growth in the experiment. 
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Abstract 
 
In fish farming, Daphnia magna is used as a live food especially during the development of 
some fish species (carp, sturgeon, catfish, freshwater bream, perch etc.). This species can 
reproduce rapidly in suitable environment and temperature (15-22 °C). D. magna reproduction 
in the laboratory is extremely simple and inexpensive. Therefore, D. magna is a frequently used 
experimental animal in laboratory studies. In this study, the effects of two different compounds 
(KCl and CaSO4) on reproduction and heart rate of D. magna were examined. Ten individuals 
were used in each of control and treatment groups. D. magna was exposed to different 
concentration of both KCl and CaSO4 (37.5, 75, 150 mg/L). All experimental samples were 
made in triplicate. Changes in heart rate were examined for 96 h and the number of heart beats 
per minute was counted by using a video camera. Egg productions in all experimental groups 
were recorded for 21 days. As a result of the exposure to CaSO4, an increase in heart rate and 
egg reproduction dependently of CaSO4 concentration gradient was examined. However, 
exposure to KCl caused a decrease in egg reproduction in medium and high dose groups. 
Additionally, although heart rate increased for two consecutive days after exposure to KCl, a 
decrease in heart rate was observed during the last 48 h. 
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Abstract 
 
In fish farming, Daphnia magna is used as a live food especially during the development of 
This study was carried out in an area where 6 wind turbines found in Balıkesir province of 
Turkey. It is aimed to reveal the effects of wind turbines on bat activity and mortality. The 
survey was conducted on August for 4 days in 2018. We carried out carcass searches in a 50 
meter radius sampling plot around each of the 6 wind turbines. During this study, 14 dead bats 
were found during carcass searches. Dead bats species were identified as P. pipistrellus (n=11) 
and P. sp. (n=3). This results reveal that wind farms have negative impact on bats as well as 
birds. In order to prevent bat deaths, the turbines should be stopped between April and October 
at night when the wind speed falls below 5.5 m / sec (cut-in value = 5.5 m / sec). Projecting the 
lighting of the turbines attract insects that are prey to bats. In order to prevent this situation, the 
lighting should not be made with projection light (visible). Lighting for security purposes 
should be done with IR (Infrared). Since IR illumination is illumination made with infrared 
radiation, it is a lower energy illumination source. For this reason, insects are less likely to come 
to IR lighting. Thus, bat deaths could be reduced. 
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Abstract 
 
In fish farming, Daphnia magna is used as a live food especially during the development of 
This study was carried out in an area where 6 wind turbines found in Balıkesir province of 
Turkey. It is aimed to reveal the effects of wind turbines on bat activity and mortality. The 
survey was conducted on August for 4 days in 2018. We carried out carcass searches in a 50 
meter radius sampling plot around each of the 6 wind turbines. During this study, 14 dead bats 
were found during carcass searches. Dead bats species were identified as P. pipistrellus (n=11) 
and P. sp. (n=3). This results reveal that wind farms have negative impact on bats as well as 
birds. In order to prevent bat deaths, the turbines should be stopped between April and October 
at night when the wind speed falls below 5.5 m / sec (cut-in value = 5.5 m / sec). Projecting the 
lighting of the turbines attract insects that are prey to bats. In order to prevent this situation, the 
lighting should not be made with projection light (visible). Lighting for security purposes 
should be done with IR (Infrared). Since IR illumination is illumination made with infrared 
radiation, it is a lower energy illumination source. For this reason, insects are less likely to come 
to IR lighting. Thus, bat deaths could be reduced. 
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Abstract 
 
There is a scientific consensus that the surface temperature in the world has increased since 
1861 and that the increase observed in the 20th century was the highest in the last 1,000 years. 
This situation was determined to occur due to greenhouse gases that cause climate change. The 
world population has increased rapidly in the last 70 years. It is estimated that this increase will 
be even higher in the coming years when the rate of increase was considered. Owing to the 
rapid growth in the world population, more food, water and energy supplies are required.  
Therefore, the significant increase in demand for animal products has largely led to replacement 
of traditional livestock activities with intensive livestock activities in order to obtain more 
products per unit area. The industrial animal breeding activities require a significant amount of 
natural resources and are responsible for a significant portion of human-induced greenhouse 
gas emissions. Industrial livestock activities affect climate change directly by releasing carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O) and chlorofluorocarbon (CFC) due to 
many emission sources such as enteric fermentation, manure management, desertification 
caused by livestock, post-harvest emissions, and carbon emission from feed production.  The 
livestock sector causes 18% of global greenhouse gas emissions (equivalent of 7.1 billion tons 
of CO2).  CH4, a greenhouse gas that originates from livestock industry and is 28 times more 
polluting than CO2, constitutes approximately 80% of agricultural CH4 emissions and 35% of 
total CH4 emissions. The proportions of emissions originated from cattle, buffalo, sheep, pig 
and chicken breeding have been reported as 65%, 9%, 6.5%, 9% and 8%, respectively. 
 
It is concluded that a number of measures such as increasing the yields per animal, preferring 
rations to reduce emissions from enteric fermentation and manure management, and 
implementing various changes in the structure of the enterprises have been put forward by 
international organizations may help eliminate the negative consequences of this situation 
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Abstract 
 
Since April 2020, the best part of higer education activities, have been run distance learning 
systems in Turkey. Veterinary anatomy lesson is a lesson in which the senses of sight, touch, 
comparison and three-dimensional perception should be used while learning. The distance 
education process allows using as senses only seeing, although it is limited. Three-dimensional 
digital modeling, which is used as an alternative, enables three-dimensional perception and 
again the sense of vision. In order to enable them to use all the senses of touch, vision, three-
dimensional perception and comparison in the distance education process, the students were 
made organ and anatomical formations with play dough and clay. A survey was conducted to 
investigate the positive or negative effects of this learning method on students. As a result of 
the survey in which 136 students participated, it was concluded that the method in question 
could be applied successfully not only in distance education but also in face-to-face education 
and could be partly used as an alternative to traditional cadaver education. 
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Abstract 
 
Since April 2020, the best part of higer education activities, have been run distance learning 
systems in Turkey. Veterinary anatomy lesson is a lesson in which the senses of sight, touch, 
comparison and three-dimensional perception should be used while learning. The distance 
education process allows using as senses only seeing, although it is limited. Three-dimensional 
digital modeling, which is used as an alternative, enables three-dimensional perception and 
again the sense of vision. In order to enable them to use all the senses of touch, vision, three-
dimensional perception and comparison in the distance education process, the students were 
made organ and anatomical formations with play dough and clay. A survey was conducted to 
investigate the positive or negative effects of this learning method on students. As a result of 
the survey in which 136 students participated, it was concluded that the method in question 
could be applied successfully not only in distance education but also in face-to-face education 
and could be partly used as an alternative to traditional cadaver education. 
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Abstract 
 
In this study, we have determined the prophylactive measures, chemotherapeutic agents used 
and the diseases encountered in the earth pond enterprises by applying the questionnaire a total 
of 12 fish farms in Muğla-Milas/Turkey region. Fish species were obtained as sea bass, sea 
bream, rainbow trout, common dentex, meagre, common sole, turbot and shi drum. In the light 
of the data that obtained from the survey, the vaccines and disinfectants were applied in 
facilities for prophylaxic purposes. Also we have seen that vaccine practice for 1-2 g fishes was 
done by immersion and 10-13 g fish by injection methods. Commonly used disinfectants in the 
region were found to be formaldehyde, sodium hypochlorite and hydrogen peroxide. It has been 
determined that they used chemotherapeutic agents; florfenicol, sulfadiazine + trimethoprim, 
oxytetracycline, amoxicillin, oxolinic acid, enrofloxacin, formaldehyde and hydrogen peroxide 
for the treatments of diseases. The most common bacterial diseases in the region detected as 
vibriosis, mobile Aeromonas infections, pasterellosis, and the parasites; Amyloodinium 
ocellatum, Trichodina sp. and Diplectanum aequans. There is no record of viral diseases. The 
phenoxyethanol is widely used anesthetic agent in the region. As a result, it was concluded that 
the earth pond fish farms participating in the survey need more up-to-date information on 
prophylactive measures and they should be pay much more attention on the use of 
chemotherapeutic agents. 
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Abstract 
 
Turkey has a rich flora in terms of plant biodiversity and some plant species are economically 
important because of medicinal and aromatic properties. However, in addition to the 
unconscious over-collecting from nature of these economic species, various factors such as 
globalization and urbanization, human population pressure, overgrazing, overexploiting, 
erosion, air-soil-water pollution, global warming, severe droughts, salinization, deforestation 
also put these species in danger of extinction. Some species of Salvia genus that has 99 species 
in flora of Turkey are collected from nature and are exported and are sold in domestic market. 
In situ and ex situ conservation strategies are applied to prevent the extinction of natural species. 
In the context of ex-situ conservation strategies, it is important to solve the problems of seed 
germination and propagation. For this reason, the studies on seed germination and production 
techniques of these plants should be performed primarily on economic species. In this review, 
the germination and micropropagation studies on Salvia species in flora of Turkey were 
evaluated. Salvia species in the flora of Turkey, whose seed germination and in vitro culture 
studies were carried out, were listed by specifying danger categories. Seed germination was 
investigated in 9 species from 99 Salvia species in the flora of Turkey and successful results 
were obtained. These are S. cyanescens (endemic/LR-lc), S. dicroantha (endemic/LR-lc), S. 
fruticosa (VU), S. sclarea, S. siirtica (endemic/CR), S. smyrnaea (endemic/EN), S. pomifera, 
S. tomentosa and S. verticillata. In vitro cultures of 14 Salvia species in the flora of Turkey 
were studied and successful results were obtained in 11 species. These are S. aethiopis, S. 
cadmica, S. candidissima, S. chrysophylla (endemic / LR-cd), S. cryptantha (endemic / LR-lc), 
S. nemorosa, S. sclarea, S. fruticosa (VU), S. tomentosa, S. verticillata and S. viridis. The fact 
that seed germination and/or in vitro cultures have been cultured in only 19 of 99 species in 
flora of Turkey, has clearly shows that propagation protocols should be established to protect 
especially endemic and threatened Salvia species. In addition, the economic species must be 
cultured as primarily. 
 
Abbreviations: EN: Endangered, VU: Vulnerable, LR-cd: Lower Risk-Conservation 
Dependent, LR-lc: Lower Risk-Least concern 
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Abstract 
 
Turkey has a rich flora in terms of plant biodiversity and some plant species are economically 
important because of medicinal and aromatic properties. However, in addition to the 
unconscious over-collecting from nature of these economic species, various factors such as 
globalization and urbanization, human population pressure, overgrazing, overexploiting, 
erosion, air-soil-water pollution, global warming, severe droughts, salinization, deforestation 
also put these species in danger of extinction. Some species of Salvia genus that has 99 species 
in flora of Turkey are collected from nature and are exported and are sold in domestic market. 
In situ and ex situ conservation strategies are applied to prevent the extinction of natural species. 
In the context of ex-situ conservation strategies, it is important to solve the problems of seed 
germination and propagation. For this reason, the studies on seed germination and production 
techniques of these plants should be performed primarily on economic species. In this review, 
the germination and micropropagation studies on Salvia species in flora of Turkey were 
evaluated. Salvia species in the flora of Turkey, whose seed germination and in vitro culture 
studies were carried out, were listed by specifying danger categories. Seed germination was 
investigated in 9 species from 99 Salvia species in the flora of Turkey and successful results 
were obtained. These are S. cyanescens (endemic/LR-lc), S. dicroantha (endemic/LR-lc), S. 
fruticosa (VU), S. sclarea, S. siirtica (endemic/CR), S. smyrnaea (endemic/EN), S. pomifera, 
S. tomentosa and S. verticillata. In vitro cultures of 14 Salvia species in the flora of Turkey 
were studied and successful results were obtained in 11 species. These are S. aethiopis, S. 
cadmica, S. candidissima, S. chrysophylla (endemic / LR-cd), S. cryptantha (endemic / LR-lc), 
S. nemorosa, S. sclarea, S. fruticosa (VU), S. tomentosa, S. verticillata and S. viridis. The fact 
that seed germination and/or in vitro cultures have been cultured in only 19 of 99 species in 
flora of Turkey, has clearly shows that propagation protocols should be established to protect 
especially endemic and threatened Salvia species. In addition, the economic species must be 
cultured as primarily. 
 
Abbreviations: EN: Endangered, VU: Vulnerable, LR-cd: Lower Risk-Conservation 
Dependent, LR-lc: Lower Risk-Least concern 
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Abstract 
 
Useful insects in nature are of great importance in maintaining natural balance. Many insects 
such as bees, silkworms and ants fall into this class. Bees are among the most important of 
these. Turkey, Food, Agriculture and Livestock Ministry of Apiculture Research Institute on 
average, according to data of 2020, 8 million 128 thousand the number of hives and 109.330 
tons of honey production in the world should place. In the forefront of the beekeeping industry 
in our country as well as provide an important contribution to crop production through the 
agricultural economy and pollination in the world. It is assessed that in an environment without 
bees, vegetative production can decrease by 47%. Colony extinction events, which have been 
observed recently in different countries and whose cause cannot be explained, are considered 
as a problem that may affect biological balance in the future. It is noted that similar problems 
can be seen in Turkey. In addition, many factors affect the honey production negatively in the 
beekeeping sector. One of these is viral diseases that honey producers complain about. In almost 
all viral infections of bees, it is very difficult to combat the factors since there are no specific 
symptoms or it is very difficult to observe these symptoms. In this context, it is important to 
develop vaccines for use against viral diseases in order to resolve these complaints. For this, 
first of all, bees were provided by interviewing the hive owners in the Eastern Black Sea Region, 
where honey production is most common, detection of the virus from these bees and the 
expression of the capsid protein of the detected virus will prepare the ground for vaccine 
production. Planned vaccination work will contribute to biological control together with 
biotechnological developments. Especially in the beekeeping sector, it will make significant 
contributions to the studies on the protection of breeding bees. Prevention of viral diseases is 
important for queen bees, who are important as breeders, as well as worker bees. Viruses that 
cause disease in bees are generally RNA viruses; It is planned that by expressing the capsid 
protein in their genomes, firstly laboratory applications and then field applications will form 
the basis of vaccine studies. 
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Abstract 
 
Cancer is one of the complex diseases characterized by the development of abnormal cells that 
divide uncontrollably. Natural and bioactive compounds isolated from plants, fungi and lichens 
have been used around the world for the treatment of various diseases, including cancer, for 
many years. Usnic acid, a dibenzofuran derivative, is an important lichen secondary metabolite 
and exhibits anti-viral, anti-microbial, anti-cancer and antioxidant activities.  Long-non coding 
RNAs (LncRNAs) regulate gene expression at posttranscriptional, transcriptional, translational 
levels and contribute to carcinogenesis, invasion and cell proliferation mechanisms. LncRNA 
UCA1 has been defined as an oncogene due to its effect on cellular mechanisms such as cell 
migration, proliferation and metastasis in many cancers. The study aims to determine the effects 
of usnic acid on cell proliferation and UCA1 expression change in HepG2 hepatocellular 
carcinoma cells under in vitro conditions. Cytotoxic activity of usnic acid on HepG2 cells were 
detected by XTT colorimetric based assay. Total RNA was isolated by Trizol-reagent and 
subsequently cDNA was synthesized. UCA1 expression changes between control and dose 
groups were evaluated by the Real-Time PCR method.  Usnic acid decreased cell proliferation 
in HepG2 cells. IC50 value of usnic acid in HepG2 cells was determined as 22.7 µM at 24th 
hour. Usnic acid also decreased UCA1 expression in hepatocellular cancer cells. According to 
results, usnic acid inhibits the proliferation of hepatocellular cancer cells and its effect 
mechanisms may be associated by regulating LncRNA UCA1 expression. In conclusion, this 
study can contribute further molecular biological mechanistic studies about usnic acid and its 
therapeutic potential for hepatocellular carcinoma treatment. 
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Abstract 
 
Cancer is one of the complex diseases characterized by the development of abnormal cells that 
divide uncontrollably. Natural and bioactive compounds isolated from plants, fungi and lichens 
have been used around the world for the treatment of various diseases, including cancer, for 
many years. Usnic acid, a dibenzofuran derivative, is an important lichen secondary metabolite 
and exhibits anti-viral, anti-microbial, anti-cancer and antioxidant activities.  Long-non coding 
RNAs (LncRNAs) regulate gene expression at posttranscriptional, transcriptional, translational 
levels and contribute to carcinogenesis, invasion and cell proliferation mechanisms. LncRNA 
UCA1 has been defined as an oncogene due to its effect on cellular mechanisms such as cell 
migration, proliferation and metastasis in many cancers. The study aims to determine the effects 
of usnic acid on cell proliferation and UCA1 expression change in HepG2 hepatocellular 
carcinoma cells under in vitro conditions. Cytotoxic activity of usnic acid on HepG2 cells were 
detected by XTT colorimetric based assay. Total RNA was isolated by Trizol-reagent and 
subsequently cDNA was synthesized. UCA1 expression changes between control and dose 
groups were evaluated by the Real-Time PCR method.  Usnic acid decreased cell proliferation 
in HepG2 cells. IC50 value of usnic acid in HepG2 cells was determined as 22.7 µM at 24th 
hour. Usnic acid also decreased UCA1 expression in hepatocellular cancer cells. According to 
results, usnic acid inhibits the proliferation of hepatocellular cancer cells and its effect 
mechanisms may be associated by regulating LncRNA UCA1 expression. In conclusion, this 
study can contribute further molecular biological mechanistic studies about usnic acid and its 
therapeutic potential for hepatocellular carcinoma treatment. 
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Abstract 
 
Although olive is known to be a moderately salt tolerant plant compared to other cultivated 
plants, its exposure to salt stress especially during the young sapling period affects the future 
yield and product quality of that sapling very negatively. The responses of three olive varieties 
(Ayvalık, Gemlik and Kilis for oil), which are widely grown in our country and produced the 
most saplings, to the salt stress (100, 200 and 300 mM NaCl) in different concentrations in our 
project carried out in the Bornova Olive Research Institute "Controlled Research Greenhouse" 
in 2015. It has been handled in many aspects.  The root length in the experiment was between 
6.28 and 10.93 cm; sapling length between 50 and 98 cm; internode length of 3 to 4 cm, and 
the number of nodes has been observed to vary between 5 and 10. In this abstract, the effect of 
salinity on the morphological properties (root length, seedling length, number of internodes and 
node length) in young olive saplings was examined in detail. 
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Abstract 
 
Heat stress is one of the major factors that causes a significant reduction in reproduction rates 
in cattle and the molecular mechanisms of heat stress in the reproduction process are needed to 
further elucidation. Therefore, it is significant to further explore the molecular mechanisms of 
heat stress affects the oocyte at the transcriptional levels. Bioinformatics analyses can provide 
a large amount of gene expression information and explore differentially expressed genes 
(DEGs) about characters of interest. In this study, we used the bioinformatics approach to 
discover the DEGs between GV and MII oocytes, which are collected during spring and 
summer. A public dataset was downloaded from Gene Expression Omnibus (GEO) database. 
Obtained sequence reads (FastQ files) were analyzed with local Galaxy installation. Fold 
change and adjusted p-values (FDR) were used to find DEGs and genes with FDR <0.05 were 
assigned as differentially expressed. A log2FC>1 for up regulated genes, log2FC<1 for down 
regulated genes and FDR <0.05 were used as considered statistically significant. To identify 
genes with altered gene expression due to seasonal heat stress affecting GV and MII oocytes, 
gene expression datasets were compared to the following sets; a) GV oocytes collected in spring 
compared to GV oocytes collected in summer; b) MII oocytes collected in spring compared to 
MII oocytes collected in summer. There are not determined differentially expressed genes of 
MII oocytes which collected during spring as compared to summer.  On the other hand, from 
the GV oocytes collected during spring as compared to summer group results, only one gene 
(PPP1R3C) has found as differentially expressed, which is down regulated. Additionally, to 
predict candidate microRNAs (miRNAs) and protein-protein interaction networking for the 
PPP1R3C gene, we used four different online bioinformatics software. The target miRNAs of 
the PPP1R3C gene were determined by bioinformatics analysis to identify biological pathways 
involved.  As a result, bta-miR-129-3p and bta-miR-374a have determined as target miRNA by 
four algorithms for the PPP1R3C gene. These two target miRNAs were predicted with the 
perfect match of seed region in 3'-UTR for the PPP1R3C gene. These two predicted target 
miRNAs were also determined by experimentally validated databases (miRTarbase and 
DIANA TarBase V.8). Taken together, the PPP1R3C might be the potential gene in heat stress 
that affects oocyte development. More importantly and bta-miR-129-3p and bta-miR-374a can 
be novel biomarkers for heat stress that affects oocyte development. 
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Abstract 
 
Heat stress is one of the major factors that causes a significant reduction in reproduction rates 
in cattle and the molecular mechanisms of heat stress in the reproduction process are needed to 
further elucidation. Therefore, it is significant to further explore the molecular mechanisms of 
heat stress affects the oocyte at the transcriptional levels. Bioinformatics analyses can provide 
a large amount of gene expression information and explore differentially expressed genes 
(DEGs) about characters of interest. In this study, we used the bioinformatics approach to 
discover the DEGs between GV and MII oocytes, which are collected during spring and 
summer. A public dataset was downloaded from Gene Expression Omnibus (GEO) database. 
Obtained sequence reads (FastQ files) were analyzed with local Galaxy installation. Fold 
change and adjusted p-values (FDR) were used to find DEGs and genes with FDR <0.05 were 
assigned as differentially expressed. A log2FC>1 for up regulated genes, log2FC<1 for down 
regulated genes and FDR <0.05 were used as considered statistically significant. To identify 
genes with altered gene expression due to seasonal heat stress affecting GV and MII oocytes, 
gene expression datasets were compared to the following sets; a) GV oocytes collected in spring 
compared to GV oocytes collected in summer; b) MII oocytes collected in spring compared to 
MII oocytes collected in summer. There are not determined differentially expressed genes of 
MII oocytes which collected during spring as compared to summer.  On the other hand, from 
the GV oocytes collected during spring as compared to summer group results, only one gene 
(PPP1R3C) has found as differentially expressed, which is down regulated. Additionally, to 
predict candidate microRNAs (miRNAs) and protein-protein interaction networking for the 
PPP1R3C gene, we used four different online bioinformatics software. The target miRNAs of 
the PPP1R3C gene were determined by bioinformatics analysis to identify biological pathways 
involved.  As a result, bta-miR-129-3p and bta-miR-374a have determined as target miRNA by 
four algorithms for the PPP1R3C gene. These two target miRNAs were predicted with the 
perfect match of seed region in 3'-UTR for the PPP1R3C gene. These two predicted target 
miRNAs were also determined by experimentally validated databases (miRTarbase and 
DIANA TarBase V.8). Taken together, the PPP1R3C might be the potential gene in heat stress 
that affects oocyte development. More importantly and bta-miR-129-3p and bta-miR-374a can 
be novel biomarkers for heat stress that affects oocyte development. 
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Abstract 
 
Atmospheric pollen of wind-pollinated plants may cause allergy in susceptible individuals and 
many Fagales members’ pollen have a high allergic effect. The concentration of atmospheric 
pollen may vary according to geographic, ecological, climatic factors as well as the floristic 
structure of the region. Turkey lays on the junction of three phytogeographical regions (Euro-
Siberian, Mediterranean, and Irano-Turanian). Betulaceae, Fagaceae, and Juglandaceae, 
families represent the Fagales order naturally in Turkey. The purpose of this study is; to 
determine daily concentrations, Main Pollen Season (MPS), and durations for atmospheric 
Fagales pollen in four cities from different phytogeographical regions of Turkey (Bingöl, Bolu, 
Kilis, and Mersin). Aerobiological study was performed in the years 2018-2019 by using a 
volumetric Hirst type sampler (Lanzoni VPPS 2000). Slides examined daily and pollen amounts 
calculated as m3 air. The MPS and durations were analyzed according to the 95% method. 
During sampling, a total of 14206 pollen belonging to the order of Fagales (Betulaceae; 2952, 
Fagaceae; 10695, Juglandaceae; 345, Casuarinaceae; 34) were determined in four cities. Alnus, 
Betula, Carpinus, Corylus, and Ostrya genus from the Betulaceae family were identified, 
Corylus pollen were not found in the atmosphere of Bingöl, Kilis, and Mersin. Alnus, Betula, 
and Carpinus were most frequent pollen types in the atmosphere of Bolu (2037 pollen). The 
lowest concentration of Betulaceae pollen was found in the Kilis atmosphere (133 pollen). In 
Euro-Siberian phytogeographic region (Bolu) the MPS and durations of Betulaceae (Alnus: 
MPS; January-April max. 65 days, Betula: February-May max. 80 days, and Carpinus: March-
April max. 55 days) were found shorter than in the Mediterranean phytogeographic region 
(Mersin). In Mersin, The MPS and durations of Alnus and Betula taxa (MPS of; Alnus: 
December-March max. 68 days, Betula: October-May max. 193 days) were longer. Quercus, 
Fagus, and Castanea were comprised the atmospheric pollen of Fagaceae in this study. The 
highest pollen belonging to the Fagaceae family were found in the atmosphere of Mediterranean 
phytogeographic region (5260 pollen grains), while the lowest was in Irano-Turanian-
Mediterranean phytogeographic region (988 pollen grains). Quercus pollen was found in the 
atmosphere of all cities, while Castanea pollen was not found in the Mersin and Kilis. It has 
been observed that the shortest MPS and durations (April-May, max. 38 days) were found in 
the Euro-Siberian and the longest (March-June, max. 91 days) was found in Irano-Turanian 
phytogeographic region (Bingöl) for Quercus pollen. In Mersin and Kilis, the MPS and 
durations of Quercus pollen were showed similarity about the timeline. Fagus and Castanea 
pollen were frequently found in the atmosphere of Bolu compared to the other cities. 
Juglandaceae (Juglans and Carya) and Casuarinaceae (Casuarina) pollen was found in very 
low concentration comparing to the other families. Pollen grains of exotic Carya and Casuarina 
was only found in the Mersin atmosphere. 
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Abstract 
 
Aquaculture is the controlled production and cultivation of aquatic organisms. The main resource in aquaculture 
is water.  Every aquatic creature can be offered for human consumption by breeding. Turkey has a very high 
potential in aquaculture production due to its water quality and coastal features. In addition to the quality, health, 
and reliability of the products obtained from the aquaculture production areas, it contribute to the country's 
economy and provide employment to the people of the region. Aquaculture in Turkey has become an important 
sector that grows rapidly day by day and produces food. Supplying the grown fishery products to the market should 
be considered as an investment area that increases both economic and employment. The decrease in the number 
of fish caught in the early 1990s caused aquaculture to gain momentum. In Turkey, aquaculture production consists 
of 97% of fish and 3% of other aquatic products. Most of the fish grown in Muğla are exported to Europe, where 
the most aquaculture is carried out in Turkey. 
Global warming, which is defined as the increase in the average temperature of the atmosphere, seas, and the 
earth's surface by the effect of greenhouse gases, can be felt all over the world from the equator to the poles, from 
the highest peaks to the ocean depths. The marine ecosystem is adversely affected not only by human pressure but 
also by sudden changes in climate and the appearance of invasive species. Global warming leads to a decrease in 
the number of plant and animal species, changes in the habitats of living things, and even the extinction of some 
species. The rise of the temperatures in sea water due to global warming, had become one of the biggest problems 
in the world and it threatens the biodiversity of life in Turkey, while the Turkey is surrounded by seas on three 
sides. Changes in aquatic environments due to climate change cause aquatic organisms to change both 
physiologically and ecologically. . Physiologically, various characteristics of aquatic organisms such as growth, 
development, reproduction and disease resistance are affected. From an ecological point of view, it is reported that 
temperature changes cause an increase in the migration needs of the species and the displacement of some fish 
stocks in particular.  Thus, it is one of the possible risks that the pathogens of the disease will be displaced and 
turn into a new form in their new environment. Excessive fishing by fishermen, climate change and the introduction 
of new invasive species into the aquaculture areas lead to a decrease in fish stocks, while high sea water 
temperatures prevent fish from coming together and forming a shoal. In addition, it has been reported that oxygen-
loving fish species tend to leave their regions, as increasing temperatures reduce the oxygen level in the aquatic 
environment. 
Climate change, which affects the phytoplanktonic organisms that constitute the food source of many organisms 
in aquatic environments and takes part in primary production, has a chain effect on the marine ecosystem. In 
addition, the formation of mucilage, which is frequently seen in the marine environment , is associated with 
polysaccharide leakage caused by phytoplankton increase due to nutrient salts and different physical, chemical 
and biological factors. Identifying the role of bacteria in mucilage formation, which plays an important role in the 
decomposition of organic matter, is important for understanding the functioning of the marine ecosystem and its 
effects at aquaculture level. Changes in climate have become an important part of fisheries management. Changing 
climatic conditions can create serious hazards in aquaculture areas. For this, it is important for the aquaculture 
sector to take a series of measures to reduce the emission of greenhouse gases in the atmosphere. In this review, 
its role in climate change has been evaluated for responsible and sustainable aquaculture. 
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Abstract 
 
Aquaculture is the controlled production and cultivation of aquatic organisms. The main resource in aquaculture 
is water.  Every aquatic creature can be offered for human consumption by breeding. Turkey has a very high 
potential in aquaculture production due to its water quality and coastal features. In addition to the quality, health, 
and reliability of the products obtained from the aquaculture production areas, it contribute to the country's 
economy and provide employment to the people of the region. Aquaculture in Turkey has become an important 
sector that grows rapidly day by day and produces food. Supplying the grown fishery products to the market should 
be considered as an investment area that increases both economic and employment. The decrease in the number 
of fish caught in the early 1990s caused aquaculture to gain momentum. In Turkey, aquaculture production consists 
of 97% of fish and 3% of other aquatic products. Most of the fish grown in Muğla are exported to Europe, where 
the most aquaculture is carried out in Turkey. 
Global warming, which is defined as the increase in the average temperature of the atmosphere, seas, and the 
earth's surface by the effect of greenhouse gases, can be felt all over the world from the equator to the poles, from 
the highest peaks to the ocean depths. The marine ecosystem is adversely affected not only by human pressure but 
also by sudden changes in climate and the appearance of invasive species. Global warming leads to a decrease in 
the number of plant and animal species, changes in the habitats of living things, and even the extinction of some 
species. The rise of the temperatures in sea water due to global warming, had become one of the biggest problems 
in the world and it threatens the biodiversity of life in Turkey, while the Turkey is surrounded by seas on three 
sides. Changes in aquatic environments due to climate change cause aquatic organisms to change both 
physiologically and ecologically. . Physiologically, various characteristics of aquatic organisms such as growth, 
development, reproduction and disease resistance are affected. From an ecological point of view, it is reported that 
temperature changes cause an increase in the migration needs of the species and the displacement of some fish 
stocks in particular.  Thus, it is one of the possible risks that the pathogens of the disease will be displaced and 
turn into a new form in their new environment. Excessive fishing by fishermen, climate change and the introduction 
of new invasive species into the aquaculture areas lead to a decrease in fish stocks, while high sea water 
temperatures prevent fish from coming together and forming a shoal. In addition, it has been reported that oxygen-
loving fish species tend to leave their regions, as increasing temperatures reduce the oxygen level in the aquatic 
environment. 
Climate change, which affects the phytoplanktonic organisms that constitute the food source of many organisms 
in aquatic environments and takes part in primary production, has a chain effect on the marine ecosystem. In 
addition, the formation of mucilage, which is frequently seen in the marine environment , is associated with 
polysaccharide leakage caused by phytoplankton increase due to nutrient salts and different physical, chemical 
and biological factors. Identifying the role of bacteria in mucilage formation, which plays an important role in the 
decomposition of organic matter, is important for understanding the functioning of the marine ecosystem and its 
effects at aquaculture level. Changes in climate have become an important part of fisheries management. Changing 
climatic conditions can create serious hazards in aquaculture areas. For this, it is important for the aquaculture 
sector to take a series of measures to reduce the emission of greenhouse gases in the atmosphere. In this review, 
its role in climate change has been evaluated for responsible and sustainable aquaculture. 
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Abstract 
 
Citrus species, one of the most important agricultural plants produced worldwide, face 
numerous abiotic and biotic stresses such as low temperature, diseases, drought and salinity. 
The salinity stress is one of the most important abiotic stresses affecting agriculture, and citrus 
species are also very sensitive to soil salinity. Depending on climate change, soil salinity 
increases day by day with the deterioration of precipitation and evaporation rates, and the 
productivity of citrus trees and fruit quality are adversely affected by salinity stress. As with 
other plants, citrus fruits have also developed a series of complex mechanisms at the 
physiological, cellular, biochemical and molecular levels in response to salt stress. Under 
changing environmental conditions, plants may first be exposed to oxidative stress and 
metabolic reactive oxygen species (ROS) may be released in the cell as a result of their 
metabolism. ROS, which may be very prone to enter into biological reactions in the cell, can 
directly affect the development of the plant by affecting the plant metabolism. Antioxidant 
enzymes can be quite effective in tolerating plants against oxidative stress. Superoxide 
dismutase (SOD), ascorbate peroxidase (APX) and catalase (CAT) enzymes are the leading 
enzymes involved in oxidative stress tolerance. More than one enzymatic antioxidant may act 
in the plant's organelles and cytosol, detoxifying the same ROS. However, in each compartment 
there is an enzyme that plays the main role. Plants can increase the level of antioxidant enzymes 
by regulating their molecular mechanisms to create a molecular response in oxidative stress, as 
in other stresses. However, the molecular mechanism of the response of citrus plants to salt 
stress remains unclear. This paper summarizes the available resources on the effects of salt 
stress on citrus crops. 
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Abstract 
 
Biodiversity is one of the world's greatest treasures. Microbial diversity (microbial biodiversity) 
encompasses the wide variety of microorganisms which exist everywhere. These 
microorganisms involve three main groups: bacteria, archaea and eukaryotes. Microbes are 
simply the oldest forms of life, and one of their most important features is that they can be found 
everywhere they have evolved. They have the greatest genetic diversity on Earth; scientiest are 
estimated to exist billions of bacterial species, but only 1-5% of them have been well-
characterized. Currently, it is not possible to precisely measure the microbial diversity even in 
one gram of soil or one liter of seawater. The diversity of microorganisms is critical to the 
functioning of the ecosystem because there is a need to sustain ecological processes such as 
decomposition of organic matter, nutrient cycling, soil aggregation and control of pathogens 
within the ecosystem. Many molecular methods have been used so far to study on microbial 
diversity. These methods are used separately for both culturable and non-culturable 
communities. Culture-independent techniques include cloning, fingerprinting techniques, 
automated ribosomal intergenic spacer analysis (ARISA), and terminal/restriction fragment 
length polymorphism (TRFLP, RFLP). Culture-dependent methods generally include methods 
based on the isolation and growth of the target microorganism in general or selective media.The 
combination of different methods that complement each other is the most useful strategy for 
monitoring changes in microbial communities in natural ecosystems. This presentation 
summarizes the available resources of microbial diversity impacting and their significance on 
humans considering the historical development. 
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Abstract 
 
Biodiversity is one of the world's greatest treasures. Microbial diversity (microbial biodiversity) 
encompasses the wide variety of microorganisms which exist everywhere. These 
microorganisms involve three main groups: bacteria, archaea and eukaryotes. Microbes are 
simply the oldest forms of life, and one of their most important features is that they can be found 
everywhere they have evolved. They have the greatest genetic diversity on Earth; scientiest are 
estimated to exist billions of bacterial species, but only 1-5% of them have been well-
characterized. Currently, it is not possible to precisely measure the microbial diversity even in 
one gram of soil or one liter of seawater. The diversity of microorganisms is critical to the 
functioning of the ecosystem because there is a need to sustain ecological processes such as 
decomposition of organic matter, nutrient cycling, soil aggregation and control of pathogens 
within the ecosystem. Many molecular methods have been used so far to study on microbial 
diversity. These methods are used separately for both culturable and non-culturable 
communities. Culture-independent techniques include cloning, fingerprinting techniques, 
automated ribosomal intergenic spacer analysis (ARISA), and terminal/restriction fragment 
length polymorphism (TRFLP, RFLP). Culture-dependent methods generally include methods 
based on the isolation and growth of the target microorganism in general or selective media.The 
combination of different methods that complement each other is the most useful strategy for 
monitoring changes in microbial communities in natural ecosystems. This presentation 
summarizes the available resources of microbial diversity impacting and their significance on 
humans considering the historical development. 
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Abstract 
 
Phenotypic plasticity is the variations in phenotype based on environmental stimuli. Hardun 
(Stellagama stellio) is a widely distributed agamid lizard in Anatolia along with Middle East. 
This wide distribution brings elasticity (or plasticity) in color, morphometry and pholidosis 
characters. In this study we surveyed four distinct localities of Hardun in Anatolia which are 
İzmir, Konya and two sides of Toros Mountains in Hatay. We captured 24 individuals. 13 
different measurements were taken including the length and width of the head, tail, extremities, 
body, snout-vent. We photographed the individuals using macro lens and took videos and 
released them in 30 minutes time. The aim of this study is to find out and compare the 
phenotypic differences between the four populations. We found out that East Toros population 
has the shortest tail, body and snout-vent length. The head and body width of these individuals 
are also narrower than other populations. Longest total bodies were found in İzmir. Sup- and 
supralabialia were between 10-12 and ventralia were between 41-45 in all populations. Color 
pattern studies showed that, blue color become prevalent through western populations for both 
dorsal head and body. Izmir population also vary from others with orange transversal extents at 
the sides of starred pattern. Vivid colors around the eye fades through eastern populations. 
Ventral head has line striped pattern in İzmir and Hatay while spotted in Konya populations. 
These plastic features might be the result of varying temperatures, humidity, proximity to sea 
and salinity. One of the interesting finding was morphometric differences between two Hatay 
populations which were 35 km apart (airline). This shows that Toros Mountains keep these 
populations apart and unlinked therefore they took different evolutionary paths. Yet, these are 
preliminary results of a much comprehensive study including nearly 100 individuals from 10 
localities and gene sequencing. Finding the link between phenotype and genotype is an ongoing 
research comprise of Mc1R, ND4 and Cytb sequencing. For now, our preliminary results 
showed that geography, climate and habitat changes effect the phenotype of Hardun 
distinctively. 
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Abstract 
 
A new approach to the creation of new varieties is proposed. The approach is based on the 
assessment of the diversity of epigenetic programs of parental varieties, which determines its 
resistance to biotic and abiotic stresses and its higher yield under variable climate. Connection 
between different seeds germination rate and the polymorphism of DNA methylation pattern of 
seedlings was indicated while studying the mechanisms of the well-known phenomenon of 
asynchronous germination of random sampling of seeds of a certain variety and crop (corn, 
hybrid "Poliska"). Fast-germinated seedlings in both control and UV-C exposed variants were 
characterized with decreasing chromosome aberration yield compared to the seedlings which 
germinated slowly, i.e. were characterized with higher level of radioresistance. Epigenetically 
different seedlings were characterized with another level of the adaptive capacity under 
“adaptive - challenge” exposure mode. This indicated the relationship between both the mode 
of DNA methylation and the level of its conformational protection from the constitutive 
intracellular destructive affects (reactive oxygen species, thermal fluctuations), the action of 
external factors, and the effectiveness of reparative mechanisms. The relationship between 
sensitivity to phytopathogens infection and the dynamics of its development with the difference 
in plant epigenome, which was assessed by DNA methylation pattern, was studied using two 
varieties of elite wheat - Podolyanka and Favoritka of the 2013-2017 harvest. Podolyanka wheat 
seedlings, which germinated fast, in contrast to those that germinated slowly, showed higher 
resistance to the disease. This effect was not observed for Favoritka wheat plants. Evaluation 
of changes in epigenetic distance of studied varieties by years according to Nei, indicated a 
consistently high value of the marker for Podolyanka variety and consistently low for Favoritka. 
Thus, in plant populations there is a difference through the resistance of individual organisms 
to abiotic and biotic stresses. This contrast is due to the existence of epigenetic diversity within 
the variety. It was further found that the more environmentally friendly, i.e. unpretentious to 
the time of sowing, fertilization, pest and drought treatment was variety, the greater was 
"distance" between the methylation patterns of seedlings subpopulations characterized with the 
outside time of germination. If the epigenetic distance is more than 0,1 (ED≥0.1), the variety 
belongs to the group with the high epigenetic polymorphism and can be recommended as a 
parental form in the selection of cereals for high ecological plasticity. The combination of these 
data suggests that any genetically homogeneous plant population has many epigenetic 
development programs with different protective responses and adaptive strategies. 
Thus, a key role in the response of plant population to unstable climate depends not only on the 
genes responsible for resistance to certain environmental factors, but also on the mechanisms 
controlling gene expression that create a variety of adaptation strategies to adverse 
environmental factors within population. A variety with a higher level of epigenetic 
polymorphism is more flexible to adapt to unstable weather conditions, ie has a higher 
ecological plasticity. 
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A new approach to the creation of new varieties is proposed. The approach is based on the 
assessment of the diversity of epigenetic programs of parental varieties, which determines its 
resistance to biotic and abiotic stresses and its higher yield under variable climate. Connection 
between different seeds germination rate and the polymorphism of DNA methylation pattern of 
seedlings was indicated while studying the mechanisms of the well-known phenomenon of 
asynchronous germination of random sampling of seeds of a certain variety and crop (corn, 
hybrid "Poliska"). Fast-germinated seedlings in both control and UV-C exposed variants were 
characterized with decreasing chromosome aberration yield compared to the seedlings which 
germinated slowly, i.e. were characterized with higher level of radioresistance. Epigenetically 
different seedlings were characterized with another level of the adaptive capacity under 
“adaptive - challenge” exposure mode. This indicated the relationship between both the mode 
of DNA methylation and the level of its conformational protection from the constitutive 
intracellular destructive affects (reactive oxygen species, thermal fluctuations), the action of 
external factors, and the effectiveness of reparative mechanisms. The relationship between 
sensitivity to phytopathogens infection and the dynamics of its development with the difference 
in plant epigenome, which was assessed by DNA methylation pattern, was studied using two 
varieties of elite wheat - Podolyanka and Favoritka of the 2013-2017 harvest. Podolyanka wheat 
seedlings, which germinated fast, in contrast to those that germinated slowly, showed higher 
resistance to the disease. This effect was not observed for Favoritka wheat plants. Evaluation 
of changes in epigenetic distance of studied varieties by years according to Nei, indicated a 
consistently high value of the marker for Podolyanka variety and consistently low for Favoritka. 
Thus, in plant populations there is a difference through the resistance of individual organisms 
to abiotic and biotic stresses. This contrast is due to the existence of epigenetic diversity within 
the variety. It was further found that the more environmentally friendly, i.e. unpretentious to 
the time of sowing, fertilization, pest and drought treatment was variety, the greater was 
"distance" between the methylation patterns of seedlings subpopulations characterized with the 
outside time of germination. If the epigenetic distance is more than 0,1 (ED≥0.1), the variety 
belongs to the group with the high epigenetic polymorphism and can be recommended as a 
parental form in the selection of cereals for high ecological plasticity. The combination of these 
data suggests that any genetically homogeneous plant population has many epigenetic 
development programs with different protective responses and adaptive strategies. 
Thus, a key role in the response of plant population to unstable climate depends not only on the 
genes responsible for resistance to certain environmental factors, but also on the mechanisms 
controlling gene expression that create a variety of adaptation strategies to adverse 
environmental factors within population. A variety with a higher level of epigenetic 
polymorphism is more flexible to adapt to unstable weather conditions, ie has a higher 
ecological plasticity. 
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Abstract 
 
Lilium candidum L. (L. candidum) is a perennial, herbaceous and monocotyledonous plant 
belonging to the Liliaceae family and is also known as Madonna lily, meadow and white lily. 
Although the origin of the plant is in the Balkans and the Middle East, it is also seen in European 
countries, Africa and Mexico. L. candidum is frequently used in cosmetic perfumery and 
pharmaceutical industries. The anti-inflammatory, anti-diabetic, anti-microbial and anti-cancer 
effects of L. candidum, which has been used for a long time in wound healing in folk medicine, 
have been demonstrated. The plant has an important medicinal and economic value. Their 
natural populations are significantly affected by biotic and abiotic factors such as 
anthropological pressure, diseases, pathogen attacks, carbon fuel pollution, and climate 
changes. The plant is endangered due to the excessive collection from nature and the destruction 
of its habitat. There is a need to preserve the genetic diversity of the plant. Genetic diversity 
arises from the difference in the hereditary knowledge of a living thing and is important in 
adaptation to different conditions, preservation of evolutionary potential and breeding studies. 
Genetic markers are used to determine genetic diversity. Genetic markers are important tools 
used in breeding projects and evolution studies to protect genetic resources. In addition, 
researching the genetic diversity of endangered plants is important in the protection of that 
plant. Due to the economic and medical importance of lilium species, genetic diversity has been 
studied and marker techniques such as Random Amplified Polymorphic DNA (RAPD), 
Amplified fragment length polymorphism (AFLP), Inter Simple Sequence Repeat (ISSR), 
Simple Sequence Repeat (SSR) have been used to determine genetic diversity. 
In this study, the genetic diversity of Lilium candidum, which grows naturally in Turkey, among 
the genotypes collected from 7 different provinces (from different locations of Muğla, İzmir, 
Aydın, Antalya, Balıkesir, Denizli and Manisa) was determined by molecular markers (ISSR 
and SSR). The closest and farthest genotypes were determined by evaluating the DNA bands 
obtained as a result of amplification in genotypes in determining the structure of the genotypes 
as a result of genetic characterization. The closest genotypes were determined in the genotypes 
collected from Muğla province (0.10), while the farthest genotypes were determined in the 
genotypes collected from Muğla and Balıkesir provinces (0.53). The preservation of these 
populations of which polymorphism has been determined in place and also in the agricultural 
areas in gene banks will support the continuity of the species. 
 
This study was supported by The Scientific and Technological Research Council of Turkey (TÜBİTAK; 
project number: 217O009). 
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Abstract 
 
Cyanobacteria that colonize the rock matrix are considered to be a group of hardly cultivable 
organisms. They are known as significant members of the high-altitude cold desert ecosystems 
due to their abilities to fix atmospheric nitrogen and conduct photosynthesis. Eastern Pamir 
(Tajikistan) is an example of such an ecosystem with the combination of complex geology and 
harsh climatic conditions. Thus, the application of culture-dependent and culture-independent 
techniques in the exploration of the diversity of cyanobacteria from poorly studied habitats is 
significant in understanding microbial adaptations and the ecosystem functioning. The aim of 
this study was to assess the morphological and genetic diversity of endolithic cyanobacteria 
colonizing matrices of different types of metamorphic, sedimentary, and igneous rocks in 
Eastern Pamir. Next-generation sequencing, as well as epifluorescence and light microscopy, 
were applied to study cyanobacterial communities comprehensively. The performed initial 
QIIME2 classifier-based identification of cyanobacterial amplicon sequence variants (ASVs) 
were verified using a phylogeny-based method. The morphological analysis was conducted 
considering the results of 16S-based analyses and ecology of studied bacteria.  Rock inhabiting 
cyanobacteria formed consortia that differ in the composition and structure between studied 
areas and types of microhabitats (type of rock). The 16S metabarcoding analysis revealed that 
communities were dominated by Chroococidiopsidaceae, Thermosynechococcaceae, and 
Nostocaceae. The total number of cyanobacterial ASVs was 156. The results of morphological 
analysis of cyanobacterial isolates revealed the presence of morphotypes that belong to families 
Chroococcidiopsidaceae, Nostocaceae, Nodosilineaceae, Leptolyngbyaceae, and 
Phormidiaeceae. The numbers of cyanobacterial isolates obtained within the study were 64. 
The results of the comparative analysis revealed that even though the endolithic microhabitat 
considered to be nutrient-limited, the cyanobacterial consortia occurring at the endolithic niche 
were morphologically and genetically diverse. 
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Abstract 
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harsh climatic conditions. Thus, the application of culture-dependent and culture-independent 
techniques in the exploration of the diversity of cyanobacteria from poorly studied habitats is 
significant in understanding microbial adaptations and the ecosystem functioning. The aim of 
this study was to assess the morphological and genetic diversity of endolithic cyanobacteria 
colonizing matrices of different types of metamorphic, sedimentary, and igneous rocks in 
Eastern Pamir. Next-generation sequencing, as well as epifluorescence and light microscopy, 
were applied to study cyanobacterial communities comprehensively. The performed initial 
QIIME2 classifier-based identification of cyanobacterial amplicon sequence variants (ASVs) 
were verified using a phylogeny-based method. The morphological analysis was conducted 
considering the results of 16S-based analyses and ecology of studied bacteria.  Rock inhabiting 
cyanobacteria formed consortia that differ in the composition and structure between studied 
areas and types of microhabitats (type of rock). The 16S metabarcoding analysis revealed that 
communities were dominated by Chroococidiopsidaceae, Thermosynechococcaceae, and 
Nostocaceae. The total number of cyanobacterial ASVs was 156. The results of morphological 
analysis of cyanobacterial isolates revealed the presence of morphotypes that belong to families 
Chroococcidiopsidaceae, Nostocaceae, Nodosilineaceae, Leptolyngbyaceae, and 
Phormidiaeceae. The numbers of cyanobacterial isolates obtained within the study were 64. 
The results of the comparative analysis revealed that even though the endolithic microhabitat 
considered to be nutrient-limited, the cyanobacterial consortia occurring at the endolithic niche 
were morphologically and genetically diverse. 
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Abstract 
 
Climate models indicate that the duration and intensity of heat waves can be expected to 
increase in the future. Global warming is one of the greatest threats to the proper functioning 
of ecosystems. In our work, we studied the effect of short-term temperature increases on the 
taxonomic and physiological diversity of bacteria in lake water. The relationship between 
taxonomic and metabolic profiles of bacterial communities were also tested. We conducted an 
experiment using several variants of thermostated mesocosm systems with different lake water 
temperatures. For two weeks, we monitored physicochemical parameters and studied 
taxonomic diversity using next-generation sequencing with the Illumina technique and 
metabolic diversity measured as the potential for utilizing 31 carbon sources using the Biolog 
EcoPlate® method. We have shown that maintaining an elevated water temperature for 14 days 
significantly influenced changes in the taxonomic structure of lake bacteria. Even if the lake 
water temperature in the range of 26–29 ° C caused a slight increase in biodiversity in the first 
few days, it caused a drastic decrease after 14 days. However, no significant effect of short-
term increases in water temperature on metabolic diversity was found. 
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Abstract 
 
Temperature is an abiotic factor that is extremely important in the life of living organims, 
including plants. The Food and Agriculture Organization of the United Nations (FAO) has 
divided the plants habitats into five ecological regions according to their temperature; tropical, 
subtropical, temperate, northern, and arctic. Plants are sensitive to temperature, it determines 
their living environment, metabolism, and forms. In addition to all of this, plant populations are 
directly affected by the changing temperatures. Plants respond to temperature changes at the 
molecular level, like in the case of any other environmental changes. We can classify the stress 
due to temperate changes as, low-temperature stress (chilling and/or freezing) and 
hightemperature stress (drought). Although low-temperature stress and high-temperature stress 
seem to contradict each other, it has been observed in a study that drought stress caused by high 
salt concentration and cold stress caused by low temperature despite affecting different 
transcription factors, affect the expression of the same genes. In a study on alfalfa and canola, 
it was reported that during cold stress, the calcium concentration in the cell increased and 
subsequently the fluidity of the cell membrane decreased. In a similar study on Arabidopsis 
thaliana, it was shown that calcium has a direct effect on transcription factors which increases 
the expression of genes that are effective in responding to cold stress and drought stress. In 
addition, various researchers reported that on cold stress, the acidmetric! distribution of auxins 
changed as abscisic acid was triggered, and dissolved sugars were effective in eliminating the 
stress caused by the increased salt concentration. As a result, plants can create more than one 
response to stress which allows them to get rid of stress as soon as possible with the least 
damage. What’s more fascinating is that the responses of plants to different stresses may be 
similar to each other. In this review, it was aimed to explain what molecular arrangements plants 
make in response to cold stress and the similarities between other stress conditions and the 
former. 
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damage. What’s more fascinating is that the responses of plants to different stresses may be 
similar to each other. In this review, it was aimed to explain what molecular arrangements plants 
make in response to cold stress and the similarities between other stress conditions and the 
former. 
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Abstract 
 
The coasts of Turkey, especially the Aegean and Mediterranean coasts, have intense economic 
use with activities for fishing and tourism. This situation causes problems such as fisheries 
management and protection of ecological balance. At the same time, it is necessary to ensure 
the sustainable continuation of economic activities. At this point, artificial reefs are used as a 
tool both to protect the ecological balance, to manage fisheries and to support marine tourism 
activities. Within the framework of the "National Artificial Reef Master Plan" prepared in 2009, 
the first application was carried out in 2011 in Edremit Bay, along the coastline corresponding 
to 12 nautical miles. The positive results of the monitoring study, which continued for 5 years 
after the placement period, led to the development of the idea of the Istanbul Artificial Reef 
project. 
Istanbul Artificial Reef Project is the second largest artificial reef project on the Turkish coast. 
Intense illegal and unregistered fishing activities in the area where the Sea of Marmara meets 
the Istanbul Strait not only threatens the ecological balance, but also destroys the fishing 
grounds used for small-scale fishing. This study has been prepared to provide information about 
the objectives of the Istanbul Artificial Reef Project, its planning and implementation stages, 
its current situation and the works to be done in the near future. 
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Abstract 
 
Turkey is a key area for fish biodiversity and recent studies reported a total of 384 fish species 
occurring in the Turkish inland waters being more than the 50% of them endemic. Together 
with the other Turkish regions bordering Mediterranean and Aegean Seas, Muğla falls inside 
the worldwide recognized Mediterranean hotspot for fish biodiversity. Although several studies 
on fish species of the area have been conducted, since the 1990s, only a few complete reports 
of freshwater fish biodiversity of Muğla have been carried on. In addition, the taxonomical 
status of several freshwater species occurring in the area has been recently updated and new 
endemic species have been described. Thus, this study reports an update on occurrence of 
freshwater fish fauna in Muğla inland waters. 
To this aim, a monitoring of all the watercourses occurring throughout the 6 main regions of 
Muğla territory (Milas-Bodrum, Yatağan, Muğla-Marmaris, Köyceğiz-Dalaman, Fethiye, 
Akçay) was carried out by electrofishing monthly between January and December in 2019. 
At each sampling station, the geographic coordinates were register by GPS and some fish 
samples useful for further species identification were taken in the field, fixed in 4% 
formaldehyde and carried to the Hydrobiology Research Laboratory of Muğla Sıtkı Koçman 
University. 
The results of the field samplings integrated with previous literature studies, report a total of 38 
fish species belonging to 14 families. 11 of these species are of marine origin, 6 of them are 
endemic in Muğla region, and 7 of them are non-native species. 
More in details, the highest number of fish species were collected in Köyceğiz- Dalaman region 
followed by Yatağan and Fethiye regions. On the contrary the lowest number of species was 
found to occurr in the Muğla-Marmaris. The highest biodiversity occurred in Köyceğiz Lake 
with 20 fish species. In Yuvarlakçay Stream, one of the big watercourses of the same region, 
17 different fish species were identified. 
These results underline the importance of Muğla inland waters in term of biodiversity and the 
need to protect these habitats by the several threats affecting their status. 
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formaldehyde and carried to the Hydrobiology Research Laboratory of Muğla Sıtkı Koçman 
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endemic in Muğla region, and 7 of them are non-native species. 
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Abstract 
 
One of the main goals of biotechnology of increasing plant medicinal substances productivity 
by using different types of radiation exposure, is the selection of genotypes with high sensitivity 
to the effects of these stressors. Previous studies of a number of Matricāria chamomīlla 
genotypes have shown that some genotypes are more sensitive to X-rays, while others shown 
higher sensitivity to UV-C radiation exposure. 
The aim of the next stage of the study is to establish the connection between the sensitivity of 
genotypes to different types of radiation exposure and the genetic distance between them. This 
indicator in some way represent the peculiarities of their genome organization. The study was 
performed using RAPD and ISSR PCR analysis and comparison with data on antioxidant 
content and inflorescences yield. The analysis was performed on 8 genotypes: 1- mutant of 
Perlyna Lysostepu; 2- sort Quedlinburg (Germany); 3- sort Goral (Slovenia); 4- sort Azulena 
(Russia); 5- sort Zlati Lan (Poland); 6- sort Perlyna Lysostepu (Ukraine). Non-varietal material 
was added to the study, which are in fact edaphic ecotypes: 7 from the supplier Gold Garden 
Ukraine; 8 – from the supplier Seed Era, Ukraine. 
Dendrogram based on ISSR - PCR analysis has 2 clusters. Cluster 7 comprises subclusters 6 
and 1. Cluster 1 consists of Zlatiy Lant and Azulena genotypes. Cluster 6 includes subclusters 
5 and 4. Cluster 5 comprises sub-cluster 3 and Goral sort. Cluster 3 consists of Kvedlinburg and 
mutant of Perlina Lisostepu genotypes. Cluster 4 includes subcluster 2 and Seed Era genotype. 
Cluster 2 comprises Golden Garden and Perlina Lisostepu genotypes. Genotypes that have 
shown an increase in productivity in the case of X-ray irradiation belong to cluster 7. Genotypes 
that have shown an increase in yield in the case of UV-C radiation exposure also belong to 
cluster 7. 
Dendrogram based on RAPD - PCR analysis also has 2 clusters. Cluster 7 consists of 
subclusters 6 and 5. Cluster 5 comprises subclusters 4 and 3. Cluster comprises of the genotype 
Goral and subcluster 2. Cluster 2 includes the Azulene and Quedlinburg genotypes. Cluster 3 
comprises Golden Lan and mutant Perlyna Lysostepu genotypes. Clister 6 consists of cluster 1 
and the SeedEra genotype. Cluster 1 includes the genotypes Gold Garden and Perlyna 
Lysostepu. Genotypes that showed increased yields in the case of X-ray irradiation belong to 
cluster 4. Genotypes that showed increase productivity in the case of UV-C irradiation belong 
to clusters 1 and 3. 
Thus, the connection between the sensitivity to various types of radiation exposure on the 
organization of certain DNA sequences in different Matricāria Chamomīlla genotypes has been 
established. 
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Abstract 
 
Mushrooms are very important organisms for both ecosystem and human life. Mushrooms have 
many different mineral, protein, vitamin and fatty acid contents due to their habitat and habitat 
differences. Fungi are also used in the production of vitamins such as thiamin, biotin, riboflavin 
and niacin, and enzymes such as amylase and pectolase. Fungi play a role in the production of 
some plant hormones such as gibberellin too. In addition to these, mushrooms also contain 
substances such as flavonoids with antioxidant properties, ascorbic acid, β-carotene and 
lycopene. Substances such as β-glucans, ergon and ganoderic acid, which are found in the 
structures of fungi, are characterized as important ingredients in the conduct of important 
biological activities in the human metabolism structure. The ratio of unsaturated fatty acids in 
mushrooms was found to be higher than the ratio of saturated fatty acids, and it was reported 
that oleic, linoleic, palmitic and stearic fatty acids were among the most common varieties with 
the highest ratios. Mushrooms contain high amounts of unsaturated fatty acids (Oleic and 
Linoleic acid). In breast, prostate and colon cancer experiments in animals, it has been 
determined that it has an anti-carcinogenic effect by stopping the growth of tumour cells. All 
fungi contain a polysaccharide with a β-linked glucose backbone, and their form and degree of 
branching differ by species. It has been determined that different polysaccharides in their 
structures have many biological activities such as anti-tumour activity, immunomodulatory 
action, anti-oxidant and anti-viral activity, anti-inflammatory effect and anti-carcinogenic 
effect. 
Because of their important nutritional values, mushrooms have been determined by many 
studies to have many biological effects in terms of their content. It is increasingly important to 
carry out the necessary studies for the production and development of wild species under 
possible cultural conditions, and also for the isolation of their active substances so, that they 
can be used as an alternative to drugs by developing areas of use. In this study, the benefits of 
mushrooms for humans and why they should be added to the human food chain were 
investigated. 
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Abstract 
 
In medicine, are widely used pharmaceutical preparations based on vegetable polyphenols, 
including flavonoids and nature, which possess, anti-inflammatory, anti-sclerotic, antitumor 
action and anti-radiation. 
We have previously shown that plants of the Canadian yew (Taxus canadensis Marsh), ginkgo 
biloba (Ginkgo biloba L.) and nipponskoy yam (Dioscorea nipponica Makino.), characterized 
by high biosynthetic capacity for the formation and accumulation of bioflavonoids. 
Modern methods of light microscopy, based on the specific histochemical reactions possible to 
detect these substances in the epidermal cells of the test plants. Stomatal guard cells also gave 
a positive reaction to their presence. Marked localization of these flavonoids in the thickness of 
the cuticle. In plants, the polyphenols in the epidermis are in the cell walls and intercellular 
spaces in specialized phenol reserving epiblast. In addition, the localization of identified soluble 
phenolic compounds in the cells of glandular hairs exogenous secretory tissues nipponskoy yam 
(Dioscorea nipponica). In the contents of all the cells present in the epidermis flavans 
amorphous form and small-granulation inclusions in vacuoles. 
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Abstract 
 
Urbanization is ongoing worldwide and associated with a variety of effects on the soil systems 
like pollution, conversion of indigenous habitats, habitat fragmentation, and soil community 
changes. Soil system transformations reflects in the species composition and abundance of soil 
living organisms. Soil microarthropods influence vital ecosystem processes, i.e. organic matter 
decomposition, nutrient mineralization and cycling, and microbial activity promotion. They are 
involved in the soil system creation which acts as environment for organisms, and within which 
they are adapted to live. Soil microarthropods closely interact with abiotic environmental 
factors. 
There is a lack of information on response of soil biota on environmental changes within the 
cities. The aim of this prelimenary study was to get insite in the soil microarthropod 
communities of Rīga city urban areas: forests, greenery and roadsides. 
Soil samples were collected in Rīga city green areas and extracted on modified Tullgren type 
funnels for 14 days. Four groups of soil invertebrates were investigated: Collembola 
(Hexapoda), Oribatida, Mesostigmata (Acari) and other Acari. The highest number of Acari 
and Collembola was recorded in the forest habitats. Species identification was performed for 
Mesostigmata mites only. 
In total 51 Mesostigmata mite species were identified and their occurence in the selected habitat 
types investigated. The highest number of individuals was recorded in forest habitats, and the 
highest number of species in roadside habitats. Ten Mesostigmata species were common in all 
three habitat types. Among them the most frequent were species of the genus Pergamasus. 
Eight Mesostigmata species were restricted to human more impacted habitats like roadsides and 
greenery, and nine species - to urban forests. Tipical for human affected habitats was 
Rhodacarellus silesiacus, and for forests - species of genera Veigaia and Trachytes. 
 
The study was supported by the European Social Fund, the project No. 
2013/0060/1DP/1.1.1.2.0/13/APIA/VIAA/041 and the University of Latvia development 
project: Studies of urban environmental quality and ensuring the sustainability of the scientific 
research group. 
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Abstract 
 
Even though malaria is recently confined to tropical areas, best known in the regions of sub-
Saharan Africa, many Anopheles species exist in colder latitudes. Pesticides are used intensely 
and effectively today for the control of populations of other insect species such as house flies 
and mosquitoes, which threaten human health because they are carriers of many disease factors. 
The resulting insecticide pressure causes the formation of resistant individuals. 
 
The aim of our study is to monitor the changes in the genetic basis of insecticide resistance 
developed in three different periods from the locations under insecticide pressure in the Aegean 
Region (Muğla, İzmir, Aydın, Balıkesir, and Denizli). A total of 1440 single mosquitoes of the 
An. superpictus were sampled from 24 different locations across 6 provinces of the Aegean 
region of Turkey. Genomic DNA isolations of total of 1440 individuals for 3 collection periods 
were performed using the Zymo Quick DNA Miniprep Plus Kit according to the manufacturer’s 
instructions. Then Ace and Vssc genes were amplified by using PCR method, and sequenced. 
L1014S mutation in the Vssc gene, and G119S mutation in the Ace gene were examined. 
 
No G119S mutation was observed in the Ace gene in all 3 periods. In the Vssc gene, the 
frequency of L1014S was found to be 0.017 in a total of 232 samples in the first period, 0.016 
in 237 samples in the second period, and 0.004 in the third period. In the Ace gene, the mean 
haplotype number (Hp), haplotype diversity (h) and nucleotide diversity (π) values were Hp = 
3, h = 0,19304 and π = 0,00908; Hp = 3,33, h = 0,25864 and π = 0,00680; Hp = 2,66, h = 
0,22871 and π = 0,00444, for three collection periods respectively. In the Vssc gene, the mean 
haplotype number (Hp), haplotype diversity (h) and nucleotide diversity (π) values were Hp = 
1,5, h = 0,04106 and π = 0,00036; Hp = 1,33, h = 0,01667 and π = 0,00019; Hp = 1, h = 0,00000 
and π = 0,00000, for three collection periods respectively. 
For both Ace and Vssc genes low level of resistance mutation frequencies was detected in all 
studied populations. These results show that current chemical control programs are still usable. 
The possible reason for the low mutation frequency is that insects use one of the mechanisms 
such as physiological, behavioral or detoxification mechanisms 
 
Acknowledgements: This study was financially supported by the Scientific and Technological Research Council 
of Turkey (TUBITAK-KBAG), project number 117Z847. 
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Abstract 
 
The indoor microbiome is a major part of our everyday environment and the exposure of 
harmful influence for health. It is known that the amount of pathogenic microorganisms in the 
indoor air environment larger than in the outdoor air environment so the problem of pathogens 
in the air in buildings has become particularly worrying with the emergence of the COVID-19 
pandemic. 
Open International University of Human Development «Ukraine» is the only higher education 
institution in Kyiv that is fully equipped for people with disabilities. Every day the university 
is attended by almost 4,000 students, including people with disabilities. The present study was 
aimed to evaluate biodiversity some groups of bacteria and fungi in the indoor environments of 
University «Ukraine», Kiev. Ukraine. The air samples were taken from six locations of the 
university: a laboratory, a lobby, a toilet, the lecture rooms. The sampler "Typhoon" R-40 (M) 
is intended for definition of the general contamination of air with the subsequent allocation of 
various pathogenic and sanitary-indicative microorganisms (CFU/m3). 
It was found that microbial contamination in the studied premises was in the range from 240 to 
380 cfu / m3. Fungi of the genus Cladosporium, Penicillium, Aspergillus were most often 
isolated. 
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Abstract 
 
Radionuclide contamination has become an integral part of our environment. Continuous 
monitoring of soil micromycetes of the Chernobyl Exclusion Zone allows to assess the speed 
and direction of mycobiota succession processes, to identify its changes at the coenotic level, 
analyzing the nature of changes in the number and composition of micromycetes compared to 
similar data for the previous 10 years. 
The aim of the study was to monitor the species composition of mycobiota in the exclusion 
zone and compare its composition with previous years of research. Sampling was performed in 
4 observation posts of the exclusion zone. 
The analysis of the biodiversity, the species composition of micromycetes in the observation 
posts of the Exclusion Zone, was carried out according to the Simpson's coefficient, the studied 
observation posts are divided into two clusters by similarity. The first cluster includes 
Chistogalivka and Rudy Les, and the second includes Novoshepelychi and the transmission 
line, as the most similar objects in terms of dominance structure. Analysis of the quantitative 
characteristics of the relationship between the number of different species showed that the value 
of the Simpson dominance index is 0.5. A significant number of these microscopic fungi 
(especially members of the genus Aspergillus) are considered potentially dangerous to human 
health. 
Analysis of the heterogeneity of the composition of micromycetes by constructing dendrites of 
floristic community by the Jacquard coefficient allowed to divide the examined stationary 
systems by similarity into two clusters, with objects most similar in species composition. The 
first cluster includes the observation posts Chistogalovka and Rudy Les, the similarity 
coefficient is 0.42. To the second - Novoshepelychi and transmission lines, the coefficient of 
similarity is 0.38. 
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Abstract 
 
Adaptation of micromycetes to the action of chronic irradiation occurs due to certain 
mechanisms that provide maintenance of redox homeostasis at the physiological level. 
A comparative study of lipid peroxidation (LP) Cladosporium cladosporioides; C. 
cladosporioides 4, isolated from the Exclusion Zone ChNPP and able, as previously 
established, to use radiation energy to activate trophic processes - to show positive 
radiotropism, and control strain C. cladosporium 4061 that it did not have such properties. In 
the study of LP processes in two strains it was shown that the content of primary metabolites 
of LP - diene conjugates in C. cladosporioides 4061 increased in exponential and stationary 
growth phases, and in C. cladosporioides 4, their level was the same. The study of the content 
of secondary metabolites of LP - malonic dialdehyde revealed an inverse relationship: a linear 
increase in C. cladosporioides 4, and an increase at the end of the stationary phase - in C. 
cladosporioides 4061. 
It was found that the changes in the LF profile in post radiation strains with positive 
radiotropism and control differed significantly in magnitude. 
In order to study the genomic variability of the control strain and strain with positive 
radiotropism of C. cladosporioides in the present work, genetic analysis was performed using 
PCR and primer for microsatellite replication of 5'-GAGGGTGGCGGTTCT-3 '. 
The results of the analysis revealed amplification of five low molecular weight DNA sections 
of variable length. However, no differences between the spectra of amplicons of the control 
strain and the strain with positive radiotropism were observed. The obtained dates may indicate 
in favor of the epigenetic mechanism of adaptation to irradiation. 
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Abstract 
 
It is known that the quantitative and qualitative composition of the plant proteome is very 
sensitive to environmental conditions. In the context of studying of the plant objects stress 
sensitivity, the aim of our work was to find out how changes conformation of proteins in leaves, 
roots or seeds of: 1. irradiated Arabidopsis plants, flax and soybean grown in the radiation-
contaminated area in the Chernobyl Exclusion Zone, 2. Populus sp. (clone ‘Glory of Ukraine’) 
under the influence of water deficit, 3. several ecotypes of Parrotia persica during the process 
of introduction. The content and ratio of amide II (marker of alpha-helical structures) and amide 
I (marker of beta-sheets) domains were determined by ATR-FTIR spectroscopy. Based on these 
indicators, conclusions were drawn about the conformational transformations of proteins, as 
well as about the possible appearance of proteins with prion properties, which are dominated 
by beta-structural motives [1]. 
The data obtained indicate an increase in the proportion of beta structures in the proteome of 
Arabidopsis and flax under the action of chronic ionizing radiation, which may indicate the 
appearance of proteins with prion-like properties. Under the influence of factors of introduction 
and water deficiency, statistically significant increase of the ratio of beta-structural and alpha-
helical domains in the proteome of flax, Populus sp. (clone ‘Glory of Ukraine’) and Parrotia 
persica had been also observed. 
Consideration of the dynamics of this indicator allowed us to determine both the acute phase of 
the reaction to the stressor and the phase of adaptation to it. In the acute phase and due to 
distress, an increase in the proportion of beta sheets in the proteome was observed. In the phase 
of adaptation and as a result of eustress an increase in the proportion of alpha-helical domains 
was observed. The results of our work demonstrate the possibility of using the ratio of beta-
structural and alpha-helical domains in the proteome as a marker of plant sensitivity to abiotic 
stress and the appearance of proteins with prion-like properties. 
The work is funded by the National Research Foundation of Ukraine, project 2020.02/0316 
"Effects of stress factors on prion-like proteins synthesis in plants" under the program "Support 
for Research of Leading and Young Scientists". 
 
1. Pan K.M., Baldwin M., Nguyen J., Gasset M., Serban A., Groth D. et al. Conversion of alpha-
helices into beta-sheets features in the formation of the scrapie prion proteins // Proc Natl Acad 
Sci USA. – 1993. – 90(23). – P. 10962–10966. DOI: 10.1073/pnas.90.23.10962. 
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Abstract: 
Findings on the use of plants for medicinal purposes date back to ancient times. In many 
underdeveloped and developing countries, the use of medicinal plants is resorted to due to 
medical inadequacy. The use of Origanum L. taxa belonging to the Lamiaceae family as a whole 
in the treatment of ethnobotanical studies in Turkey is high. Origanum majorana L., which 
grows naturally in the Mediterranean basin, is generally used in the form of leaves and branches 
in the form of tea among the people, such as chest infection, cough, sore throat, rheumatic pain, 
nervous disorders, cardiovascular diseases, epilepsy, insomnia disease, skin care, bloating and 
stomach disorders. It is a medicinal and aromatic herb used in the treatment of many diseases. 
Origanum majorana is a source of natural secondary metabolites like other medicinal and 
aromatic plants. Therefore, the effects of plants on microorganisms are widely studied today. 
Today, there is an increasing resistance to antibiotics used to inhibit the growth of bacteria. 
Bacteria are also of great importance in animal diseases. 
The aim of this study is to provide information about the ethnomedical uses of Origanum 
majorana and to investigate the antibacterial and antioxidant activities of different extracts of 
the plant against mastitis pathogens. Mastitis is the most common and most expensive disease 
of dairy cows. The most common organisms causing mastitis are coagulase-positive 
Staphylococcus aureus and S. albus. Escherichia coli and Streptococcus are sometimes found. 
The widespread use of antibiotics causes the accumulation of antibiotic wastes in milk, as well 
as the development of antibiotic resistance in bacteria. In Turkey, there is limited information 
about the subclinical and clinical mastitis. Antibacterial activities of extracts prepared with 
different solvents (methanol, ethanol, water) on 6 different bacteria (S. aureus-17, S. aureus-
18, CNS-32, CNS-33, CNS-36, CNS-37) disc diffusion method It was determined by applying. 
In addition, the antioxidant activity of the extracts includes the scavenging activity of ABTS 
[(2,2'-azinobis (3-ethyl benzothiazoline-6-sulfonic acid)] radicals and has been studied in vitro. 
The results showed that the extracts inhibited the growth of 6 bacteria and the inhibition zone 
diameters were between 6-18 mm. MIC tests were performed on species with antibacterial 
activity and the lowest MIC value was determined as 6500 µg/ml from ethanol extract. Also, 
the aqueous extract (% 94,7) of the leaf showed strong antioxidant activity. 
As a result, it was determined that various extracts of Origanum majorana have antibacterial 
and antioxidant activities. 
However, there is a need for more search for bioactive compounds that are responsible for the 
biologically active compounds of O. majorana. In future studies, phytochemical researches are 
needed, and larger bacterial populations should be studied and their fractions should be tested 
by purification. 
 
Keywords: Traditional medicine Europe, Turkey, Origanum, Mastitis, Antimicrobial, 
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Abstract 
 
The Orchidaceae family is a cosmopolitan family that spreads all over the world. They can 
spread in many areas outside the desert. Orchid species are plants that attract attention due to 
their interesting flower structures, pollination biology, and salep-produced species. The genus 
Spiranthes is a genus belonging to the Orchidaceae family. Spiranthes genus, which has 40 
species worldwide, is only Spiranthes spiralis (L.) Chevall. and Spiranthes (Poir.) Rich. types 
are available in Turkey. S. spiralis species is distributed in North Africa, Southern Europe and 
the Mediterranean region. It is known as pearl salep in our country. The regions where the 
species is distributed are mostly Pinus forests and grassy areas. Flowering time is between 
August and October. Plants used in the treatment of various diseases are often natural resources 
containing valuable phytochemical products. For this reason, natural products and herbal 
medicines can be used, which can be a more economical, effective and beneficial way to treat 
diseases. As a result of the presence of harmful by-products that may be found in some of these 
plants used and the insufficient information about the dosage to be used, these plants may show 
some negative effects. More research is needed to determine the harmful effects of these 
medicinal plants. For this reason, many researchers have used the brine shrimp lethality test 
(BSLT) to determine the toxicity of food and plant products. Brine shrimp (Artemia salina) 
assay has been proposed as a valid method to evaluate the toxic activity of plant extracts. When 
combined with a reference to be used as a positive control, BSLT offers a fast, simple and cost-
effective bioassay. In this study, the toxicity of underground and fresh methanol extracts of 
Spiranthes spiralis was determined using the BSLT method. Artemia (1 package sold 
commercially) to be used in the experiment were kept in a jar containing 500 ml of distilled 
water 2 days before they hatched. Air circulation inside the jar was carried out with the help of 
an air motor. For the Artemia to hatch, the environment was at 28°C and was constantly lit. 
Artemia hatched from eggs were distributed in 12 tubes and extracts of different concentrations 
(0.01 mg/mL, 0.05 mg/mL, 0.1 mg/mL, 0.5 mg/mL, 1.0 mg/mL) were added to them. After 
adding the extract, the tubes were kept in the aquarium for 24 hours. At the end of 24 hours, the 
numbers of living and dying Artemia in each tube were noted. The brine shrimp lethality effect 
of S. spiralis underground and fresh methanol extracts was investigated. The underground 
extract (2.01 ± 3.89 mg / mL, LC50) showed a more toxic activity than the fresh extract (2.96 
± 4.90 mg / mL, LC50). More studies are needed to isolate biologically active compounds from 
this highly active plant. 
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Abstract 
 
The main aim is to study the current state of natural populations of plants, animals and human 
in the conditions of chronic ionizing radiation at places of nuclear tests in West Kazakhstan 
region. The purposes and tasks of volume of the planned researches, to their labor input, use of 
technical means, the equipment, human resources can be successfully solved within the present 
work. Researches on solidifying and saving a biodiversity and landscapes, a protection of a 
studyed zone, increase in the quality standards of life, assistance to planning of sustainable 
development of ecosystems adjacent to grounds Azgir and Kapustin yar matters in the national 
plan as the most part of the Atyrau and the West Kazakhstan territory (the WK, the territory of 
the Urdinsky district). Internationally, the significance of this research is that also influence the 
adjacent territories of the Russian Federation (The Astrakhan and Saratov region).The received 
results on support of steady consuming of biological and mineral resources, maintaining 
integrity of ecosystems will serve as scientific reasons for nature protection services of the 
countries of the Caspian region on preventing/reduction of anthropogenic loads of a biota and 
the environment. Culmination results of the research – first, creation of quality model of a biota 
for assessment of consequences of long-term nuclear war tests on the grounds, that finally will 
allow to strengthen and keep an ecosystem biodiversity; improvement of quality of the habitat. 
Secondly, sustainable development of an ecosystem by assessment of a condition of a 
bioresources genome for rational planning and ensuring their steady consumption, 
prevention/reduction of anthropogenic loads of the ground ecosystems. 
Social demand of the research dates is analysis of social and economic components in creation 
of the database on conservation of biodiversity, analysis of the natural and anthropogenic 
factors influencing on stability of ecological, social and economic development for assessment 
of quality of the habitat. 
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Abstract 
 
The vector mosquitoes are responsible for the spread of many dangerous diseases (Yellow 
fever, Malaria, etc.) in the world. Therefore, many methods are used to combat mosquitoes. 
Insecticides are used intensely and carelessly in chemical control, which is one of these 
methods. For this reason, resistance development occurs in these creatures. Since mosquitoes 
have high reproduction rate and adaptation power, it is very important to investigate resistance 
mechanisms. 
In this study, target site insensitivity mutations, which is one of the mechanisms of resistance 
gain in Anopheles sacharovi type mosquitoes, is emphasized. For this purpose, samples from 6 
provinces (Muğla, İzmir, Aydın, Balıkesir, and Denizli) belonging to 3 different collection 
periods were collected and Glycine / Serine mutations in the Ace gene and Leucine / Serine 
mutations in the Vssc gene were examined. 
Serine mutation in the Ace gene was not detected in any period. The serine mutation frequency 
in the Vssc gene was determined to be 0.05 in the 1st collection period, 0.13 on the 2nd 
collection period and 0.01 in the 3rd collection period. In the Ace gene, the mean haplotype 
number (Hp), haplotype diversity (h) and nucleotide diversity (π) values for the studied 
populations were Hp = 3,33, h = 0,31115 and π = 0,00351 in first collection period, Hp = 3,17, 
h = 0,26744 and π = 0,00291 in second collection period, Hp = 1,66, h = 0,22660 and π = 
0,00213 in third collection period, respectively. In the Vssc gene, the mean haplotype number 
(Hp), haplotype diversity (h) and nucleotide diversity (π) values for the studied populations 
were Hp = 1,67, h = 0,10116 and π = 0,00088 in first collection period, Hp = 1,5, h = 0,19188 
and π = 0,00167 in second collection period, Hp = 1,5, h = 0,03431 and π = 0,00039 in third 
collection period, respectively. 
In our study, a low level of resistance mutation frequency was observed for both Ace and Vssc 
genes. The possible reason for this situation may be that different mechanisms play a role in 
resistance. 
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Abstract 
 
Liquidambar genus, which belongs to Altingiaceae, is represented by four different species located at 
almost the same latitudes on Earth. These four species of the genus Liquidambar are generally defined 
as "Sweetgum Tree". Among these species, Liquidambar orientalis, which spreads in the Southwest of 
Turkey, is a relict endemic species to Turkey. In addition to being a biological value for Turkey, the 
sweetgum tree adds an economic value to the Liquidambar orientalis species, the "sweetgum oil" 
obtained from the tree. Since the beginning of the 20th century, the natural distribution of this species 
has decreased to a great extent. Therefore, studies on the genetic diversity of the species are important 
for the protection of the species. In this study, it was aimed to reveal for the first time the sequence 
differences of the psaA/ycf3 intergenic region in the chloroplast genome of the populations of the relict 
and endemic Liquidambar orientalis species, which are distributed in limited areas within the provinces 
of Muğla, Burdur, Aydın, and Antalya in Turkey. In addition, it is aimed to determine the polymorphism 
levels by using psaA/ycf3 gene in the studied populations, to reveal the phylogenetic relationships with 
the closely related species, and to clarify the molecular evolution of the studied gene region. In this 
direction, 154 Liquidambar orientalis samples were collected from 12 different locations within the 
borders of Muğla, Burdur, Aydın, and Antalya provinces were studied using the polymorphic psaA/ycf3 
intergene region. 
Genetic diversity results showed that the population with the highest diversity was Fethiye-Yaniklar, 
while the populations with the lowest genetic diversity were Milas-Selimiye, Marmaris-Çetibeli, and 
Aydın-Çine. FST values show that the Fethiye-Yaniklar population differs significantly from other 
populations. According to the FST  values of the psaA/ycf3 region of the studied populations, it was 
determined that Gebiz, Çetibeli, and Selimiye populations were the populations with the highest genetic 
differentiation with Çine population. In addition, it was determined that the populations with the least 
genetic differentiation from Çine population were between the Burdur-Bucak and Fethiye-Günlüklü 
populations. The gene flow level (Nm) of Liquidambar orientalis populations was observed as 1.40. Six 
haplotypes were obtained in a variant sequence form in a total of 154 individuals studied. It has been 
determined that four of these haplotypes are specific to our country. Haplotype 2, which contains 57.14% 
of the total 720 base sequences, was found to be shared among all populations and is thought to be an 
ancestral haplotype for Turkey. 
After the study, Fethiye-Yaniklar, Marmaris-National Park, and Fethiye-İnlice locations, where the 
highest genetic diversity was detected from the studied populations, were found to be important in terms 
of taking under protection as a priority. 
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Abstract 
 
Turkey containing different zoogeographical regions is an important migration point for animal 
species between Europe and Asia; and have high potential in terms of biodiversity. However, 
we still have the gaps in the knowledge about the distribution of reptile species in our country. 
The aim of this study is; to determine the reptile species in the vicinity of Lake Işıklı located in 
Çivril Plain in the south of Akdağ, on the springs that feed the Great Menderes River within the 
borders of Denizli and to to identify factors that threaten the populations. 
Field surveys were carried out for 3 years and reptile species were identified in Lake Işıklı. 
Field surveys were conducted all the year round, mainly in the spring. Specimens were captured 
by hand, trap or dipnet, were left to suitable habitats after determining which species they 
belong to. The coordinates of the reptile species detected in the study sites were recorded with 
the global positioning device (GPS). Besides, photographs of the specimens were taken and 
habitat characteristics where specimen captured were noted. Studies have also been conducted 
to determine the factors that may adversely affect the sustainability of habitats and species in 
the study area. 
As a result of the field studies, a total of 16 reptile species were observed around Lake Işıklı. 
Of these species, 2 of them belonging to turtles, 7 of them belonging to lizards and 7 of them 
belonging to snakes. Montivipera xanthina observed in our study is a regional endemic species. 
The reptiles living around Lake Işıklı emerge from hibernation as of March. Their active period 
lasts until the end of October. Important factors threatening populations in Lake Işıklı are 
habitat loss and degradation, environmental pollution and human activities. In addition, it has 
been observed that some structures built by humans constitute the most preferred habitat type 
by some species. 
Populations of many reptile species worldwide are declining. Many various factors such as 
habitat destruction and loss, alien/invasive species, harvesting, environmental pollution, climate 
change may be the reasons for the decline of reptile populations. In order to create effective 
conservation strategies, we should know the status and distribution of the populations. Thus, 
every herpetological research become crucial. We hope that our research conducted on a lake 
ecosystem will contribute to the herpetology literature of our country. 
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Abstract 
 
The cotton bollworm (Helicoverpa/Heliothis sp., Lepidoptera: Noctuidae) larvae are 
cosmopolitan species spread all over the world. The larvae cause economic loss in various 
agricultural products especially cotton, sunflower, tomato, watermelon and clover in Cukurova 
Region in Turkey. In this study, 5 nucleopolyhedrovirus (NPV) isolates of baculoviruses were 
detected from 1347 field collected cotton bollworm larvae. Structural and molecular analysis 
indicated that five isolates were significantly different from each other. Also, virulence tests of 
these isolates were tested against four species belongs to cotton bollworms distributed in 
Turkey. Tests showed that Helicoverpa armigera nucleopolyhedrovirus Turkey (HearNPV-TR) 
isolate caused over 80% mortality in four cotton bollworm species in Turkey. Finally, an oil-
based formulation was prepared from HearNPV-TR isolate to prevent baculoviruses from being 
inactivated in nature. The formulation, called Helicopel, commercial H. armigera NPV 
preparation and crude virus were exposed to UV-B light for different times (0, 1, 3, 5 hours) 
and various temperatures (28 °C, 35 °C, 42 °C) in laboratory conditions. The UV-B light 
decreased the virulence of crude virus to 32 %, however, Helicopel was maintained the efficacy 
of virus at 85 %. The temperatures at 28 °C and 35 °C didn’t decrease virulence of crude virus 
significantly. However, virulence of crude virus reduced up to 70 % at 42 °C while mortality 
rate was 90 % in the Helicopel. LC95 values were calculated as 1 × 108 OBs/mL–1 in dose 
response tests, and mortality rates detected 90 % and 92 % in pot assays for commercial product 
and Helicopel, respectively. The results show that Helicopel is an important biological control 
material for the control of cotton bollworm larvae under natural conditions. 
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Abstract 
 
Apis mellifera, which is in the order Hymenoptera, is known as honey bees. Apis mellifera, a 
species with many ecological and economic importance such as plant pollination and honey 
production, are social insects that live in colonies. Apis mellifera is divided into 26 subspecies 
into five geographical groups by morphometric and molecular-based studies. The existence of 
Apis mellifera anatoliaca, Apis mellifera caucasica, Apis mellifera meda, Apis mellifera 
syriaca, and Apis mellifera carnica subspecies has been reported in Turkey. 
This study, it is aimed to determine the genetic structure of some honey bee colonies in different 
regions of Turkey. For this purpose, the genomic DNA of 180 worker honey bees from nine 
colonies was screened by using six ISSR primers. Data were analyzed PopGene version 1.32 
and GenAlEx version 6.503 computer programs. 
As a result of the analysis, a total of 283 loci were detected with the analysis of six primers. 
The average number of observed alleles (Na), the average number of effective alleles (Ne), 
expected heterozygosity values (h), and genetic variations among individuals were also 
determined. For all populations, the mean number of observed alleles was found as and the 
mean number of effective alleles was found as 1.20±0.39, 1.11±0.26, respectively. The 
proportion of polymorphic loci for all populations ranged from 8,48 % (Samsun) to 30,04 % 
(Manisa) and Nei’s gene diversity value ranged from 0.02±0.09 (Samsun) to 0.10±0.17 
(Manisa). Total genetic variation (HT) was 0.22 ± 0.02. A low portion of this variation, 0.07 ± 
0.003, was owing to within-population genetic variation (HS). According to the Analysis of 
Molecular Variance (AMOVA), the main contribution to genetic variance (70%) was due to 
variation among populations. The genetic differentiation value (GST) was 0.68 and the level of 
gene flow (Nm) was 0.22. These determined GST and Nm values indicate that there is a low gene 
flow among the studied populations and accordingly the differentiation level of these 
populations is high. In accordance with pairwise PhiPT values, the most far populations were 
Samsun and Elazıg populations (0.3252) and the closest populations were Antalya and Samsun 
(0.0337). The relationships among populations were revealed with both phylogenetic tree and 
principal coordinate analysis (PCoA). The results of this study on honeybees in Turkey have 
revealed some differences from previous studies. 
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Abstract 
 
Bacterial cellulose (BC) is a chemically pure natural polymer that is widely used as a medical 
material and is characterized by a number of advantages, such as: high crystallinity mechanical 
strength and adsorption capacity. There is a wide diversity of microorganisms responsible for 
the cellulose synthesis. There are some algae, a number of lower fungi and protists, as well as 
individual representatives of bacteria. The main object of study and practical use for bacterial 
cellulose (BC) production is acetic acid bacteria relating to Komagataeibacter genus. The 
development and production of BC as a promising biomaterial for medicine and tissue 
engineering is a significant task. However, the BC production has not yet been established in 
Kazakhstan, and there are no producer strains in collections for its production on an industrial 
scale. The aim is to isolate the Komagataeibacter xylinus strain – a producer of bacterial 
cellulose and select optimal conditions for its growth and BC gel film biosynthesis under 
surface cultivation conditions. To isolate a pure culture of BC producing strain, 5 samples of a 
"kombucha" mixed microbial culture and apple cider vinegar were used. They were cultured 
for 5 days on a Hestrin-Schramm (HS) nutrient medium. The different values of glucose, beer 
wort and ethanol were used as optimizing factors for nutrient medium. The productivity of 
strains was evaluated by measuring the BC mass, preliminarily dried at 80°C. For cellulose 
purification, it was washed with 0.5-1% aqueous NaOH solution, distilled water, 0.5% acetic 
acid solution and again distilled water until a neutral reaction. 
Identification of the isolated Komagataeibacter xylinus strain was performed acciording to 
microscopy of  Gram-stained smears, cell morphology, study of biochemical activity and 
cultural properties using Bergey's Manual of Systematic Bacteriology. A Vitek bacanalyzer 
(ВioMerieux , France) with API 50 CH and API 20 E standardized test systems and  
Аpiweb  software  was used for biochemical identification of strains. In addition, the method of 
direct nucleotide sequence determination of 16 S rRNA gene fragment was used, followed by 
determining the nucleotide identity with sequences deposited in an international GeneBank 
database. As a result a new Komagataeibacter xylinus C-3 bacterial cellulose producer strain 
was isolated and identified. New strain in terms of productivity surpasses Gluconoacetobacter 
xylinus B-11240 and Gluconoacetobacter hansenii B-6756 collection strains, recommended 
for industrial bacterial cellulose production. Optimal growth medium for the formation of a BC 
gel film by Komagataeibacter xylinus P-3 strain  under static cultivation conditions is a HS 
medium with 1% glucose, 0.5% ethanol and the addition of beer wort in the amount of 
0.1%. The maximum yield of BC (7.11 g/l) was achieved when culturing a producer for 7 days 
at 30 C0. The BC gel-matrix can be used in a medicine as a universal basis for creation of wound 
dressing for treatment of burn, mechanical and other types of injuries. 
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Abstract 
 
Bacterial cellulose (BC) is a chemically pure natural polymer that is widely used as a medical 
material and is characterized by a number of advantages, such as: high crystallinity mechanical 
strength and adsorption capacity. There is a wide diversity of microorganisms responsible for 
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database. As a result a new Komagataeibacter xylinus C-3 bacterial cellulose producer strain 
was isolated and identified. New strain in terms of productivity surpasses Gluconoacetobacter 
xylinus B-11240 and Gluconoacetobacter hansenii B-6756 collection strains, recommended 
for industrial bacterial cellulose production. Optimal growth medium for the formation of a BC 
gel film by Komagataeibacter xylinus P-3 strain  under static cultivation conditions is a HS 
medium with 1% glucose, 0.5% ethanol and the addition of beer wort in the amount of 
0.1%. The maximum yield of BC (7.11 g/l) was achieved when culturing a producer for 7 days 
at 30 C0. The BC gel-matrix can be used in a medicine as a universal basis for creation of wound 
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Abstract 
 
Brown leaf rust caused by Puccinia recondita is one of the most common and harmful cereal 
diseases. Creation of pathogen-resistant cultivars of cultivated plants using traditional methods 
of breeding takes a little while, while the evolution of pathogens is ahead of the possibilities of 
practical breeding, resulting in the production of resistant varieties to plant pathogens is late.  
In this regard, one of the priority tasks of modern agriculture is to identify and develop mobile 
methods and ways of forming plant resistance to pathogens.  Brachypodium (B.) distachyon L. 
(from Pooideae subfamily) was recommended to the world scientific community as a new 
model system for molecular-genetic, biochemical and cytogenetic studies as an analogue 
closely related to cultivated cereals, namely, wheat, barley, rice in 2001.  Study of the 
interaction of B. distachyon with pathogenic microorganisms is a promising strategy for 
understanding the mechanisms of resistance to diseases of cultivated cereals (rust, late blight, 
powdery mildew and other).  Our research group is the first in Kazakhstan to compare 
physiological, morphological and anatomical-morphometric features of the wild cereal  
B. distachyon and local varieties of common wheat before and after infection with the pathogen 
Puccinia recondita, for the purpose of subsequent use of this model object in genetic selection 
practice.  Some results of our research are to be presented. 
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Abstract 
 
The researchers’ interest has arisen in exploiting the full potential of microalgae to provide 
solutions to address the various global problems of the 21st century as a step towards a new and 
sustainable bio-based economy. The unique attributes of microalgae, being a viable alternative 
source of energy as well as raw materials for production of novel bioactive compounds, has 
attracted considerable attention for commercial scale production. Our study aimed at finding 
and exploiting stains of microalgae from freshwater and extreme environments of Almaty 
region, Kazakhstan, and Pothohar Plateau, Pakistan, that may serve as suitable feedstock for 
biofuel production, and also exhibit wider range of antibacterial activity. For an accurate 
identification, conventional methods and DNA sequence analysis of the internal transcribed 
spacer (ITS) rDNA region was performed and sequences were compared with those deposited 
in the GenBank. The strains showed 95 to 100% identity with Monoraphidium griffithii, 
Nephrochlamys subsolitaria, Ankistrodesmus falcatus, Parachlorella kessleri, and 
Desmodesmus pannonicus. Analysis of fatty acid methyl ester (FAME) profiles revealed 
Ankistrodesmus falcatus ZBD-03, and Parachlorella kessleri ZBD-04 as the best performing 
strains with high growth rates (1.09 ± 0.14 and 1.42 ± 0.08 gL−1), lipid productivities (19.2 ± 
0.7 and 29 ± 1.2 gL−1), and rich content of palmitic acid (C16:0), stearic acid (18:0), and oleic 
acid (C18:1) and other saturated fatty acids. Our results suggest that P. kessleri and A. falcatus 
are promising strains for biomass feedstock for biodiesel production. 
The methanol extract of isolates showed different degree of inhibition against pathogenic 
bacteria. The preliminary (agar disk-diffusion) and secondary (minimum inhibitory 
concentration, MIC) antimicrobial assays displayed significant antibacterial activity of 
methanol extract of Parachlorella kessleri against B. subtilis (highly active), S. aureus and K. 
pneumonia; Nephrochlamys subsolitaria against B. subtilis (highly active), P. aeruginosa, and 
E. coli; Monoraphidium griffithii and Ankistrodesmus falcatus against K. pneumoniae and E. 
coli. 
Our study confirmed the potentiality of microalgae strains for discovery of novel bioactive 
compound with antagonistic activity against gram positive as well as gram negative bacteria 
and showed the beneficial utilization of their fatty acids for biodiesel production. 
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The methanol extract of isolates showed different degree of inhibition against pathogenic 
bacteria. The preliminary (agar disk-diffusion) and secondary (minimum inhibitory 
concentration, MIC) antimicrobial assays displayed significant antibacterial activity of 
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pneumonia; Nephrochlamys subsolitaria against B. subtilis (highly active), P. aeruginosa, and 
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Abstract 
 
The endophytic microbes associated with halophytic plants possess beneficial effects on crops 
under extreme conditions. Tetragonia tetragonioides (Pall) O. Kuntze (Aizoaceae) is known as 
New Zealand spinach, and it is an edible halophyte, which can live in saline soils like coastal 
lands. An enhanced understanding of plant and microbial interactions under extreme conditions 
is essential to improve plant fitness to abiotic and biotic stresses. The aims of our study were: 
1) to isolate and identify cultivable endophytic bacteria associated with Tetragonia 
tetragonioides grown in salt-affected soil by using 16S rRNA gene analysis, and 2), to evaluate 
plant beneficial traits of endophytic bacteria related to plant growth stimulation and stress 
tolerance. Bacteria were isolated from the roots and the shoots using culture-dependent 
techniques. RFLP analysis was conducted to eliminate similar isolates. Bacterial identification 
was based on 16S rRNA gene sequence analysis and comparison with similar sequences from 
GenBank. The 16S rRNA sequence similarities of endophytic bacteria isolated from plant tissue 
of T tetragonioides showed that the isolates belonged to the genera Agrobacterium, 
Stenotrophomonas, Bacillus, Pseudomonas, Streptomyces, Pseudarthrobacter, Raoultella 
terrigena, and Pantoea. Most of bacteria isolates showed higher activity of indole-3-acetic acid 
synthesis and 1-aminocyclopropane-1-carboxylate deaminase activity. Some bacterial isolates 
showed antagonistic activity again fungal plant pathogens such as Fusarium oxysporum, 
Rhizoctonia solani, Alternaria alternata, and Botrius cinerea, and produced cell wall degrading 
enzymes and siderophores. Selected bacterial isolates stimulated root and shoot growth of T. 
tetragonioides in pot experiments under saline soil condition. Our findings suggest that 
halophytic plants could be a source for selecting microbes that could improve plant fitness under 
salinated lands. 
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Abstract 
 
Plant growth-promoting bacteria (PGPB) inoculants have been applied worldwide. However, 
the ecological roles of PGPB under different soil conditions are still not well understood. The 
present study aimed to explore the ecological roles of Bacillus amyloliquefaciens FH-1 (FH) 
on cucumber seedlings, rhizosphere soil properties, and the bacterial community in pot 
experiments. The soil properties that treated with bacteria were determined using commercial 
chemical assay kits (Suzhou Comin Biotechnology Co. Ltd., Suzhou, China) following the 
manufacturer’s instructions and metagenomics analyses were conducted with Hiseq sequencing 
methods. The results showed that FH had significant effects on cucumber seedlings and the 
rhizosphere bacterial community but not on soil properties. The FH promoted cucumber 
seedlings growth, reduced the rhizosphere bacterial diversity, increased Proteobacteria, and 
decreased Acidobacteria. Linear discriminant analysis (LDA) effect size (LEfSe) revealed that 
FH enriched two taxa (GKS2_174 and Nannocystaceae) and inhibited 18 taxa (mainly 
Acidobacteria, Actinobacteria, BRC1, Chloroflexi, Plantctomycetes, and Verrucomicrobia). 
Co-occurrence network analysis demonstrated that FH increased bacteria-bacteria interactions 
and that Bacillus (genus of FH) had few interactions with the enriched and inhibited taxa. This 
might indicate that FH does not directly affect the enriched and inhibited taxa. Correlation 
analysis results displayed that cucumber seedlings’ weight and height/length (except root 
length) were significantly correlated with the 18 inhibited taxa and the enriched taxa 
Nannocystaceae. It was speculated that FH might promote cucumber seedling growth by 
indirectly enriching Nannocystaceae and inhibiting some taxa from Acidobacteria, 
Actinobacteria, BRC1, Chloroflexi, Plantctomycetes, and Verrucomicrobia. This will provide 
theoretical guidance for the development and application of PGPB inoculants in future. 
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Abstract 
 
The morphological and biological characteristics of fish are largely determined by the 
conditions of the habitat. Formed in 1970-1980s as a result of the construction of a hydroelectric 
power station in the middle reaches of the transboundary river Ile, the Kapshagai reservoir with 
a water surface area of more than 1100 km2 is one of the largest fishery reservoirs in 
Kazakhstan. The ichthyofauna of the Kapshagai reservoir is represented by 33 species of fish, 
10 of which are the object of fishing. 
The main commercial species in the reservoir, whose share in catches is 70%, is the bream 
Abramis brama, imported from the river Syrdarya and from Lake Biilikol (before that, bream 
was introduced into Lake Biilikol from the Ural River). 
At present, the anthropogenic impact on the ichthyofauna of the basin, including the Kapshagai 
reservoir, is becoming more and more intense and multifactorial: first, the xenobiotic pollution 
of the Ile River, its tributaries and reservoirs is growing; second, IUU fishing is increasing; 
third, the water level in the reservoir has become critically unstable and the natural hydrological 
regime of the Ili River has radically changed due to increased water consumption in the Kazakh 
and Chinese parts of the basin, which negatively affects the spawning grounds and food supply 
for fish. 
To assess the current state of the bream population of the Kapshagai reservoir, an ecological, 
biological, and morphological analysis of 100 bream individuals caught in the Kapshagai 
reservoir using nets with a mesh of 50-80 mm was carried out. Biological and morphological 
analysis of bream was carried out according to generally accepted schemes. To assess the 
stability of homeostasis of the individual development of the bream organism and an integral 
expert assessment of the state of the habitat, the fluctuating asymmetry of bilateral traits was 
studied. In the sex structure of bream, females make up 69%; males - 31%. The age range of 
the caught fish is represented by six groups (from 4+ to 9+). 6-year-old fish prevail, their share 
is 40%. The average length of six-year-old fish (1st) is 304 mm (278-341 mm), and the average 
body weight is 672 g (605-812 g). The main commercial load falls on fish over seven years old, 
whose share in the catch was 33%. 
In general, there is a downward trend in fishing for bream, which is due to its widespread 
overfishing and the share of unaccounted fishing. Due to an incorrectly established fishing 
measure, immature individuals are often caught, which negatively affects the stability of the 
population of this species. Many fishermen, in pursuit of more valuable species of fish, such as 
pike perch (Sander lucioperca), widely use fixed nets with a mesh of 40-45 mm, into which 
non-commercial sized bream falls at the same time. The authors recommend limiting the use of 
fishing nets   below with a mesh 50 mm in this reservoir, and it is also necessary to strengthen 
control of commercial fishing to reduce IUU fishing. 
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Abstract 
 
Turkestan lynx (Lynx lynx isabellina) is a rare subspecies of the Eurasian lynx (Lynx lynx) inhabiting 
the mountains of Central and South Asia. Throughout all eleven countries of its habitat, the subspecies 
is rare and understudied, including in Kazakhstan, where it occurs in the mountains of the south and 
southeast of the country. This lynx is listed in Appendix II of the International CITES Convention, and 
in Kazakhstan – in the Red Data Book (Status III, a rare subspecies). Its secretive lifestyle and a sparse 
population complicate the study in the wild. In Kazakhstan, no particular full-scale research on the 
Turkestan lynx has been carried out before. Considering the main threats, such as habitat degradation 
and fragmentation, poaching and conflict with livestock breeders, it is crucial to conduct research, the 
results of which will contribute to the creation of conservation strategy for this carnivore. The first step 
towards conservation measures is to determine the current status and distribution of the lynx population. 
Since 2013 until 2021 we have examined mountain ranges located in the Kazakh part of the Northern 
Tien Shan – Ile Alatau, Kungey Alatau, Terskey Alatau and Uzynkara, including within protected areas 
– Almaty Reserve, Ile-Alatau National Park (including Almaty wildlife sanctuary), Kolsai Kolderi 
National Park and Sharyn National Park. 
We analyzed the data from 74 camera traps (Bushnell, Reconyx, Seelock, ScoutGuard, Browning) on 
the occurrence of lynx and its main prey base. With a sampling effort of 7,953 trap-days, we obtained 
383 frames, with independent captures of lynx (n = 53) and its prey species – tolai-hare (n = 96), roe 
deer (n = 39), Siberian ibex (n = 91), wild boar (n = 28), red deer (n = 64), red squirrel (n = 90). Currently, 
the lynx populations in the Ile Alatau and Kungey Alatau mountains are relatively stable (on average, 
0.4 and 1.3 lynx individuals per 100 trap-days, respectively) due to location of their habitats within 
protected areas. With a relatively high abundance of hares, the main lynx prey, in Kungey Alatau (on 
average, 3.8 hares per 100 trap-days) and fewer disturbing factors, it can be assumed that the lynx 
population is more stable in this ridge. Based on the research results, we constructed the maps of the 
Turkestan lynx distribution using a spatial grid with a 10x10 km mesh size, according to the generally 
accepted standardized method proposed and applied by the IUCN Species Survival Commission – Large 
Carnivore Initiative. The processed materials of ground and remote monitoring are combined into 
databases integrated into GIS programs (MapInfo Professional, SasPlanet). Thus, we confirmed that the 
lynx occupies all large gorges of the Northern Tien Shan and has relatively stable populations in the Ile 
and Kungey Alatau. Among the other Northern Tien Shan ridges (Terskey Alatau and Uzynkara), which 
went beyond our project area, we confirmed the presence of lynx here as a result of short field research. 
The study was funded by the MES RK (Institute of Zoology, 2018-2020), and the Rufford Foundation, 
UK (PF Wildlife Without Borders, 2019-2020). 
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population complicate the study in the wild. In Kazakhstan, no particular full-scale research on the 
Turkestan lynx has been carried out before. Considering the main threats, such as habitat degradation 
and fragmentation, poaching and conflict with livestock breeders, it is crucial to conduct research, the 
results of which will contribute to the creation of conservation strategy for this carnivore. The first step 
towards conservation measures is to determine the current status and distribution of the lynx population. 
Since 2013 until 2021 we have examined mountain ranges located in the Kazakh part of the Northern 
Tien Shan – Ile Alatau, Kungey Alatau, Terskey Alatau and Uzynkara, including within protected areas 
– Almaty Reserve, Ile-Alatau National Park (including Almaty wildlife sanctuary), Kolsai Kolderi 
National Park and Sharyn National Park. 
We analyzed the data from 74 camera traps (Bushnell, Reconyx, Seelock, ScoutGuard, Browning) on 
the occurrence of lynx and its main prey base. With a sampling effort of 7,953 trap-days, we obtained 
383 frames, with independent captures of lynx (n = 53) and its prey species – tolai-hare (n = 96), roe 
deer (n = 39), Siberian ibex (n = 91), wild boar (n = 28), red deer (n = 64), red squirrel (n = 90). Currently, 
the lynx populations in the Ile Alatau and Kungey Alatau mountains are relatively stable (on average, 
0.4 and 1.3 lynx individuals per 100 trap-days, respectively) due to location of their habitats within 
protected areas. With a relatively high abundance of hares, the main lynx prey, in Kungey Alatau (on 
average, 3.8 hares per 100 trap-days) and fewer disturbing factors, it can be assumed that the lynx 
population is more stable in this ridge. Based on the research results, we constructed the maps of the 
Turkestan lynx distribution using a spatial grid with a 10x10 km mesh size, according to the generally 
accepted standardized method proposed and applied by the IUCN Species Survival Commission – Large 
Carnivore Initiative. The processed materials of ground and remote monitoring are combined into 
databases integrated into GIS programs (MapInfo Professional, SasPlanet). Thus, we confirmed that the 
lynx occupies all large gorges of the Northern Tien Shan and has relatively stable populations in the Ile 
and Kungey Alatau. Among the other Northern Tien Shan ridges (Terskey Alatau and Uzynkara), which 
went beyond our project area, we confirmed the presence of lynx here as a result of short field research. 
The study was funded by the MES RK (Institute of Zoology, 2018-2020), and the Rufford Foundation, 
UK (PF Wildlife Without Borders, 2019-2020). 
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Abstract 
 
The diversity of organisms on our planet is a necessary condition for the functioning of the 
biosphere. The species diversity of plant groups and the number of individual species 
determines their role in the biotic cycle. For many decades, natural ecosystems have 
experienced intense anthropogenic impact, which has significantly affected the species 
diversity of plants. Due to the collapse of the state system of agriculture, the bulk of unsuitable 
and prohibited pesticides in the region are stored in unsuitable premises. Many warehouses 
were built in the 60s, destroyed and are unattended. This makes it possible for pesticides to 
enter underground water, soil, release toxic substances into the air, cause fires, and poison 
animals and birds. Therefore, the task of timely creation of a unified system of views on species 
saturation, determining its role in the maintenance and conservation of biological diversity, 
becomes very urgent. In connection with this task, the study was carried out of the flora of one 
of these polluted monitoring points – Brigade 2 located in village Enbekshi, Talgar district. At 
the Brigade 2 monitoring point under study were identified, 121 species from 94 genera and 30 
families, with the dominance of Asteraceae (25 species or 20.66%, 19 genera), Rosaceae (15 
species or 12.40%, 11 genera), Brassicaceae (12 species or 9.92%, 10 genera), from 
dicotyledons, and Poaceae (11 genera, 13 species or 10.74%,) from monocotyledons. The 
dominant families account for 65 species, which is 53.72 % of the total number of plant species 
growing in this territory. The leading genera are Artemisia, Potentilla, Rumex, and Geranium. 
Endemic species have not been identified. At the point of Brigade 2, the plants were collected 
in a sagebrush-grass community, the coverage of which is 80%. For analysis, the following 
dominant and forage species were collected in the sagebrush-grass community: Bromus inermis 
(Leyss.) Holub. – boneless bonfire from the family Poaceae, Rumex confertus Willd. – horse 
sorrel from the family Polygonaceae Juss., Artemisia annua L.-annual wormwood from the 
family Asteraceae Dumort., Trifolium pratense L. – meadow clover from the family Fabaceae 
Lind. Around the villages, the natural vegetation cover is degraded and is currently represented 
mainly by weed species: cocklebur (Xanthium strumaruim), sophora (Sophora alopecuroides), 
hemp (Cannabis ruderalis Janisch.), Kohia broom – Koshia scoparia (L.) Schrad., etc. These 
areas of severe phytocenosis disturbances are local and do not cover large areas. The number 
of weeds is 78 species. On the territory of Brigade 2, 33 forage plant species grow. 
Representatives of forage species are the following plants: Bromus inermis (Leyss.) Holub., 
Rumex confertus Willd., Trifolium pratense L., Artemisia scoparia Waldst. & Kit., Stipa 
capillata L., Zea mays L., Chenopodium album L., Carduus nutans L., Sageh physodes Bieb., 
Medicago sativa L., etc. In some places, was observed the replacement of forage species 
(cereals, wormwood) with weeds, plants of low value in their forage qualities (cocklebur – 
Xanthium strumaruim) and poisonous (Sophora alopecuroides). 
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Abstract 
 
Karatal-Zhapyryk State Nature Reserve was established in 1994 with the aim of preserving unique 
natural complexes, protecting rare and endangered species of animals and plants, as well as preserving 
biodiversity and the general ecological balance of the Inner Tien Shan. The reserve is located in the 
central part of the Inner Tien Shan on the territory of the Naryn region at an altitude of 2150-3980 m 
above sea level. in the frame of the Son-Kul-Too and Acha-Tash ridges in the north and the Boor-Albas 
ridge in the south. Cytogenetic studies of animals are of scientific and practical interest. The study of 
animal karyotypes is important in establishing the taxonomy and breeding value of animals. In addition, 
the study of the structure of the chromosome set makes it possible to assess the impact of environmental 
factors on their heredity and dynamics of the number of animals, as well as to develop a strategy for 
preserving the gene pool of animals living in reserves. The reserve is inhabited by 36 species of 
mammals belonging to 15 families of 6 orders, of which 5 species are listed in the Red Book of 
Kyrgyzstan: snow leopard Uncia uncia, mountain sheep Ovis ammon, Turkestan Felis lynx, stone marten 
Martes foina, jerboa jumper Allactaga saltator. 
The karyotypes of the following mammalian species were studied: wood mouse Apodemus sylvaticus 
l., 1758, gray dwarf hamster Cricetullus migratorius Pallas, house mouse Mus musculus Linuens, 
narrow-headed vole Microtus gregalis Pallas, herring vole Alticola argentatus Severtzchenko martens 
in the area Zhapyryk State Natural Reserve. Chromosomal preparations were prepared from bone 
marrow cells according to the standard procedure Ford C.E., Hamerton J.L. (1956). The karyotype of 
the wood mouse from the state nature reserve Karatal-Zhapyryk, the diploid set of chromosomes is 2n 
= 48, NF = 46. All chromosomes are acrocentric in shape, making up a smoothly decreasing series. Sex 
chromosomes are also represented by acrocentrics. The karyotype of the gray hamster of the Karatal-
Zhapyryk State Nature Reserve is represented by a set of chromosomes 2n = 22, NF = 44. Autosomes 
consist of 4 pairs of metacentrics, 5 pairs of submetacentrics, and 1 pair of subtelocentrics. Sex 
chromosomes: XX-large and medium metacentrics. The diploid set of chromosomes in the house mouse 
of the Karatal-Zhapyryk State Nature Reserve is 2n = 40, NF = 40. The karyotype is a smoothly 
decreasing series of acrocentric chromosomes. The karyotype of the narrow-headed vole from the 
Karatal-Zhapyryk State Nature Reserve is represented by a set of chromosomes 2n = 36, NF = 52. 
Autosomes consist of 6 pairs of metacentrics, 1 pair of submetacentrics, and 10 pairs of acrocentrics. 
Heterochromosomes: X chromosome is a large submetacentric, X is a small submetacentric. 
The karyotype of the studied herring vole of the Karatal-Zhapyryk State Nature Reserve is represented 
by 2n = 56, NF = 58. The morphology of autosomes is of the acrocentric type and forms a series that 
gradually decreases in size. Sex chromosomes: X-chromosome-large metacentric, Y-chromosome-
middle acrocentric. The karyotype of the gray marmot from this reserve has 2n = 38, NF = 74 and 
consists of 4 pairs of metacentrics, 9 pairs of submetacentrics, 4 pairs of submetacentrics, and 2 pairs of 
acrocentrics. By the way, in the studied species of vertebrates of the reserve, the chromosome sets and 
the number of arms are not subject to changes and are consistent with the literature data. 
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Abstract 
 
Karatal-Zhapyryk State Nature Reserve was established in 1994 with the aim of preserving unique 
natural complexes, protecting rare and endangered species of animals and plants, as well as preserving 
biodiversity and the general ecological balance of the Inner Tien Shan. The reserve is located in the 
central part of the Inner Tien Shan on the territory of the Naryn region at an altitude of 2150-3980 m 
above sea level. in the frame of the Son-Kul-Too and Acha-Tash ridges in the north and the Boor-Albas 
ridge in the south. Cytogenetic studies of animals are of scientific and practical interest. The study of 
animal karyotypes is important in establishing the taxonomy and breeding value of animals. In addition, 
the study of the structure of the chromosome set makes it possible to assess the impact of environmental 
factors on their heredity and dynamics of the number of animals, as well as to develop a strategy for 
preserving the gene pool of animals living in reserves. The reserve is inhabited by 36 species of 
mammals belonging to 15 families of 6 orders, of which 5 species are listed in the Red Book of 
Kyrgyzstan: snow leopard Uncia uncia, mountain sheep Ovis ammon, Turkestan Felis lynx, stone marten 
Martes foina, jerboa jumper Allactaga saltator. 
The karyotypes of the following mammalian species were studied: wood mouse Apodemus sylvaticus 
l., 1758, gray dwarf hamster Cricetullus migratorius Pallas, house mouse Mus musculus Linuens, 
narrow-headed vole Microtus gregalis Pallas, herring vole Alticola argentatus Severtzchenko martens 
in the area Zhapyryk State Natural Reserve. Chromosomal preparations were prepared from bone 
marrow cells according to the standard procedure Ford C.E., Hamerton J.L. (1956). The karyotype of 
the wood mouse from the state nature reserve Karatal-Zhapyryk, the diploid set of chromosomes is 2n 
= 48, NF = 46. All chromosomes are acrocentric in shape, making up a smoothly decreasing series. Sex 
chromosomes are also represented by acrocentrics. The karyotype of the gray hamster of the Karatal-
Zhapyryk State Nature Reserve is represented by a set of chromosomes 2n = 22, NF = 44. Autosomes 
consist of 4 pairs of metacentrics, 5 pairs of submetacentrics, and 1 pair of subtelocentrics. Sex 
chromosomes: XX-large and medium metacentrics. The diploid set of chromosomes in the house mouse 
of the Karatal-Zhapyryk State Nature Reserve is 2n = 40, NF = 40. The karyotype is a smoothly 
decreasing series of acrocentric chromosomes. The karyotype of the narrow-headed vole from the 
Karatal-Zhapyryk State Nature Reserve is represented by a set of chromosomes 2n = 36, NF = 52. 
Autosomes consist of 6 pairs of metacentrics, 1 pair of submetacentrics, and 10 pairs of acrocentrics. 
Heterochromosomes: X chromosome is a large submetacentric, X is a small submetacentric. 
The karyotype of the studied herring vole of the Karatal-Zhapyryk State Nature Reserve is represented 
by 2n = 56, NF = 58. The morphology of autosomes is of the acrocentric type and forms a series that 
gradually decreases in size. Sex chromosomes: X-chromosome-large metacentric, Y-chromosome-
middle acrocentric. The karyotype of the gray marmot from this reserve has 2n = 38, NF = 74 and 
consists of 4 pairs of metacentrics, 9 pairs of submetacentrics, 4 pairs of submetacentrics, and 2 pairs of 
acrocentrics. By the way, in the studied species of vertebrates of the reserve, the chromosome sets and 
the number of arms are not subject to changes and are consistent with the literature data. 
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Abstract 
 
At present, the issues of the necessity of various environmental protection measures in water basins 
polluted with various wastes and containing high concentrations of toxic elements, organic substances, 
heavy metal ions are topical. Biological remediation makes it possible to use methods of extraction of 
heavy metals from waste water of various industrial enterprises with the use of biochemical possibilities 
of living organisms or their metabolites. In this regard, evaluation of the contribution of microalgae in 
the transformation of heavy metal compounds and detoxification of the natural environment is very 
important. This work presents the results of a study of the effects of Cd2+ and Cr ions on the cell survival 
of the microalga Parachlorella kessleri Bh-2 and its ultrastructure. 
The culture stability was determined during 12 days of cultivation in liquid media containing different 
concentrations of cadmium (CdSO4×8H2O) and chromium (K2Cr2O7). The culture growth dynamics 
were determined by counting the number of cells in 1 ml in the Goryaev chamber every 24 hours. The 
investigated concentration spread (Cd: 0.01, 0.1, 0.3, 0.5, 0.8, and 1 mg l-1) (Cr:1, 10, 30, 50, 80, 100 
mg l-1) was chosen by us to find out the limits of microalgae cells resistance to metals. The content of 
heavy metals in microalgae biomass was determined by atomic absorption spectroscopy by incubating 
the microalgae on nutrient media containing metal ions for 12, 72 and 192 hours. Experimental variants 
(12, 72, 192 h) before and after washing the biomass with 2 mM EDTA- from the medium with the 
microalga Parachlorella kessleri Bh-2 cells were studied to identify the features of the accumulation 
process, including biosorption or accumulation of metals within the cells. In the next step, the effect of 
cadmium and chromium on the ultrastructure of Parachlorella kessleri Bh-2 was studied. It was analyzed 
by transmission electron microscopy in control and Cr2O7

2 concentrations of 30 and 50 mg l-1 and Cd2+ 
concentrations of 0.3 and 0.5 mg l-1 after 72 hours of cultivation. 
The experiment found that Parachlorella kessleri Bh-2 culture was resistant to significantly high 
concentrations of cadmium ions (0.3 mg l-1) and chromium (30 mg l-1). The cadmium accumulation by 
the microalgae Parachlorella kessleri Bh-2 biomass after 12 h of incubation was 79.36, after 72 h 84.60, 
and after 192 h 89.0%. In the test variants (washed with 2 mm EDTA), these values were 43.51, 71.65, 
and 87.90%, respectively. The slight difference in the experimental variants with and without treated 
and untreated biomass with or without 2 mM EDTA at 72 and 192 hours of cultivation indicated their 
further intracellular binding when the metal absorbed by the cells was not extracted by acid treatment. 
No significant ultrastructural changes and structural damage to Parachlorella kessleri Bh-2 cells were 
found under conditions of 30 mg l-1 chromium and 0.3 mg l-1 cadmium. However, there was an increase 
in the number of vacuoles, the appearance of small electron-dense aggregates in the stroma cell 
cytoplasm, the cells looked less dense and slightly granular.The results show a significantly high ability 
of Parachlorella kessleri Bh-2 to accumulate cadmium and chromium ions. 
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Abstract 
 
At the present time increasing the level of agrobiotechnology and solution of ecological 
problems is one of the important, strategic branches of economy, providing the country's 
population with necessary, high-quality foodstuff. Among the set tasks is the necessity to study 
and use biotechnological methods in agroculture, which can significantly increase the yield of 
a new generation of finished products without harming the population, with given quality 
characteristics. Crop yields in different agricultural areas are often closely related to nitrogen 
reserves in the soil. The capacity of biological nitrogen is three times greater than that of 
chemical nitrogen introduced as fertilizer. Therefore, it is an urgent task to carry out specific 
soil remediation work. On this basis, it is important to replace traditionally used chemical 
fertilizers with bio-fertilizers based on biological objects. The study of cyanobacteria, which 
have the ability to bind atmospheric nitrogen, contributes to the creation of new methods of 
using them as a biofertilizer for growing economically important crops. 
A simple, rapid, and efficient method using syringe-type analytical chambers for the analysis 
of C, H2-binding activity is described. The method is based on the ability of nitrogenase to 
reduce acetylene to ethylene in an amount proportional to the amount of nitrogen that can be 
fixed under given conditions. The amount of ethylene formed is related to its corresponding 
amount of nitrogen as 3:1. The research objects were strains of cyanobacteria Anabaena sp. B1-
4, Nostoc sp. J-14, and Oscillatoria Sh-11. Nitrogenase activity was determined by injecting a 
gas mixture of 10% acetylene and 90% argon into a vial for 30 min. Cells were cultured in light 
(50 μmol photon m2/s) on BG-11 medium supplemented with Na2MoO4, Na3VO4, and FeCl3 
salts at concentrations of 0.1 to 10 μmol/L. This assay is based on the nitrogenase-catalyzed 
reduction of C2H2 to C2H4, and quantified by gas chromatography. The results obtained by gas 
chromatography showed that all strains of heterocystic cyanobacteria exhibited nitrogenase 
activity in acetylene. According to the results obtained, a relatively low ethylene content (1.2 ± 
0.11 μmol/mg hl a/h) of Oscillatoria Sh-11 culture was collected among the studied species, 
while Anabaena sp. strain Bl-4 had high ethylene content (3.5 ± 0.2 μmol/mg hl a/h), Nostoc 
sp. strain J-14 (1.5 ± 0.5 μmol/mg hl a/h) had average results recorded. Nitrogen-fixing ability 
was demonstrated not only by heterocystic cyanobacteria (Nostocs sp. J-14, Anabaenas sp. B1-
4), but also by filamentous (Oscillatoria Sh-11) cyanobacteria. 
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Abstract 
 
At the present time increasing the level of agrobiotechnology and solution of ecological 
problems is one of the important, strategic branches of economy, providing the country's 
population with necessary, high-quality foodstuff. Among the set tasks is the necessity to study 
and use biotechnological methods in agroculture, which can significantly increase the yield of 
a new generation of finished products without harming the population, with given quality 
characteristics. Crop yields in different agricultural areas are often closely related to nitrogen 
reserves in the soil. The capacity of biological nitrogen is three times greater than that of 
chemical nitrogen introduced as fertilizer. Therefore, it is an urgent task to carry out specific 
soil remediation work. On this basis, it is important to replace traditionally used chemical 
fertilizers with bio-fertilizers based on biological objects. The study of cyanobacteria, which 
have the ability to bind atmospheric nitrogen, contributes to the creation of new methods of 
using them as a biofertilizer for growing economically important crops. 
A simple, rapid, and efficient method using syringe-type analytical chambers for the analysis 
of C, H2-binding activity is described. The method is based on the ability of nitrogenase to 
reduce acetylene to ethylene in an amount proportional to the amount of nitrogen that can be 
fixed under given conditions. The amount of ethylene formed is related to its corresponding 
amount of nitrogen as 3:1. The research objects were strains of cyanobacteria Anabaena sp. B1-
4, Nostoc sp. J-14, and Oscillatoria Sh-11. Nitrogenase activity was determined by injecting a 
gas mixture of 10% acetylene and 90% argon into a vial for 30 min. Cells were cultured in light 
(50 μmol photon m2/s) on BG-11 medium supplemented with Na2MoO4, Na3VO4, and FeCl3 
salts at concentrations of 0.1 to 10 μmol/L. This assay is based on the nitrogenase-catalyzed 
reduction of C2H2 to C2H4, and quantified by gas chromatography. The results obtained by gas 
chromatography showed that all strains of heterocystic cyanobacteria exhibited nitrogenase 
activity in acetylene. According to the results obtained, a relatively low ethylene content (1.2 ± 
0.11 μmol/mg hl a/h) of Oscillatoria Sh-11 culture was collected among the studied species, 
while Anabaena sp. strain Bl-4 had high ethylene content (3.5 ± 0.2 μmol/mg hl a/h), Nostoc 
sp. strain J-14 (1.5 ± 0.5 μmol/mg hl a/h) had average results recorded. Nitrogen-fixing ability 
was demonstrated not only by heterocystic cyanobacteria (Nostocs sp. J-14, Anabaenas sp. B1-
4), but also by filamentous (Oscillatoria Sh-11) cyanobacteria. 
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Abstract 
 
Among processes, on which biological productivity depends, one of the most important is 
fixation of atmospheric nitrogen by microorganisms. The problem of biological nitrogen 
fixation is one of the major problems of agricultural and biological science. Scientists face the 
task: to find ways to control the process of nitrogen fixation and, on this basis, to increase crop 
yields. Biological nitrogen can serve as a significant addition to the nitrogen fund of the soil, 
helping to increase its fertility, thereby providing a more economical expenditure of technical 
nitrogen - the nitrogen of fertilizers. Only about 30% of nitrogen is applied with mineral 
fertilizers. To solve this problem a group of photosynthesizing microorganisms - cyanobacteria 
- is promising. At present, the positive ecological role of cyanobacteria in soils as nitrogen 
fixers and accumulators of organic matter is becoming clear. To study the effect of nitrogen-
fixing cyanobacteria, new strains were isolated: Nostoc sp. J-14; Anabaena sp. BL-4; 
Oscillatoria Sh-11. 
The aim of this work was to determine the productivity and nitrogen-fixing activity of the 
isolated new strains of cyanobacteria and to study their growth-stimulating activity. Methods 
for determining productivity and nitrogen-fixing activity of cyanobacteria as well as for 
determining nitrogenase activity and methods for determining growth-stimulating activity of 
cyanobacteria were used to fulfill the assigned tasks. 
As a result, the productivity and nitrogen-fixing ability of isolated pure cultures of 
cyanobacteria were determined. It was found that among the isolated strains, the highest 
productivity of biomass growth on nitrogen-free medium was possessed by strain Anabaena sp. 
BL-4. Also according to the results obtained, among the strains studied, strain Anabaena sp. 
BL-4 had a high content of ethylene, which indicates a high nitrogenase activity. In addition, 
Nostoc sp. J-14 and Oscillatoria Sh-11 showed relatively good results. The growth-stimulating 
effect of isolated strains of nitrogen-fixing cyanobacteria Anabaena sp. BL-4 and Nostoc sp. J-
14 on rice crops. It was found that the use of cyanobacterial culture Anabaena sp. BL-4 has a 
positive effect on the quality of rice crop growth (germination, shoot height and root system 
length). 
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Abstract 
 
Currently, Kazakhstan is facing a serious deterioration of the state of natural resources and the 
environment in all the most important ecological indicators. Almost a third of agricultural land 
is now degraded or under serious threat, and more than 10 million hectares of potentially arable 
land have been abandoned in the past. In recent decades, due to the problems of climate 
warming, environmental threats and increasing energy intensity of grain production, it has been 
proposed for agriculture, as an alternative to annual crops, to use perennial crops more widely, 
as they are more resistant to many negative biotic and abiotic environmental factors that can 
preserve the soil cover for many years and reduce the loss of moisture and nutrients, absorb 
more carbon, thereby reducing greenhouse emissions from agriculture, in the process of 
sequestering carbon to mitigate or slow global warming.  Perennial crops are a potentially more 
sustainable alternative to the annual crops that currently dominate the global food system. 
Although annual cereals are a critical part of the global food system, they have several 
disadvantages. For example, annual crops has to be planted every year and therefore require 
routine field operations and accurately calculated costs and management. Intensively managed 
annual cereal production is also responsible for a number of environmental problems, including 
soil erosion, reduced water quality and availability, greenhouse gas emissions and loss of 
biodiversity. The extensive root system of perennial wheat can help reduce soil erosion, water 
pollution, and carbon emissions. The goal of the research is to develop an agrobiological basis 
for the introduction of perennial wheat to farming practice in South and South-East of 
Kazakhstan in order to increase on productivity of arable land, reduce the level of greenhouse 
gas emissions, conserve soil fertility and protect the environment. The main aspects we 
highlight here are based on previous findings regarding perennial wheat Kernza: the ability of 
maintaining a relatively high water-use efficiency throughout the whole growing season, which 
is beneficial to mitigate water stress, representing an important physiological mean to acclimate 
under severe, unfavorable weather conditions, and its higher evapotranspiration and net carbon 
uptake rates, particularly when compared to annual counterparts. 
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Abstract 
 
Currently, Kazakhstan is facing a serious deterioration of the state of natural resources and the 
environment in all the most important ecological indicators. Almost a third of agricultural land 
is now degraded or under serious threat, and more than 10 million hectares of potentially arable 
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Kazakhstan in order to increase on productivity of arable land, reduce the level of greenhouse 
gas emissions, conserve soil fertility and protect the environment. The main aspects we 
highlight here are based on previous findings regarding perennial wheat Kernza: the ability of 
maintaining a relatively high water-use efficiency throughout the whole growing season, which 
is beneficial to mitigate water stress, representing an important physiological mean to acclimate 
under severe, unfavorable weather conditions, and its higher evapotranspiration and net carbon 
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Abstract 
 
Since ancient times, the most important properties of plants, the production of industrial, 
various food, pharmacological and other products from them are studied to this day. In 
particular, secondary substances of metabolism are widely used in medicine, pharmacology, 
Veterinary Medicine and other industries, plants that differ in additional important substances 
are a valuable source of raw materials for many industries. 
Recently, there has been an increasing interest in the use of biological preparations derived 
from medicinal plants, plants that have not yet been studied to control plant pests. After all, 
such biologics of plant origin are safe. 
It is usually a matter of time to take antifungal drugs with an important biologically active 
additive. The study of the effectiveness of the action of alkaloids, anthraquinones, glycosides, 
saponins, tannins and polyphenols, which are biologically active compounds of plants that are 
usually responsible for antimicrobial, general medicinal properties, is a source of obtaining pest 
control drugs from many agricultural plants. 
Therefore, the article studied the fungicidal and growth-stimulating properties of extracts of the 
aquatic plant Pistia stratiotes. Antifungal substances are usually more difficult to detect against 
some plant pests than diseases caused by bacteria (various fungal diseases). 
The cell wall of fungi consists mainly of chitin and other polysaccharides, such as β-glucans, 
which prevent the action of antibiotics on cells. Therefore, appropriate screening methods for 
studying the antifungal activity of Natural Resources play an important role in determining 
fungicides. Biologically active substances obtained from plant extracts are the main source of 
pharmaceutical products used in folk medicine. Many scientists are interested in studying the 
Phytochemistry of biologically active substances such as alkaloids, flavanoids, saponins, etc., 
the nature of which is unknown and are sources of metabolites. 
In the future, we plan to study the fungicidal and growth-promoting properties of plant extracts 
of Pistia stratiotes by growing aquatic plants in various nutrient media. 
Also, we will devote our research work to determining the fungicidal properties of biologically 
active substances isolated from extracts of aquatic plants. As a sample, it was planned to 
determine the antifungal activity of extracts of the aquatic plant Pistia by the SEM method. 
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Abstract 
 
There are about 6,000 sorts of sweet potato in the world. They are being cultivated in different 
countries all over the world. In Russia sweet potato grows in the southern regions with hot 
climate. Vegetative reproduction is the main method of sweet potato breeding. However, due 
to this method of breeding infection and viruses can be transmitted from the original donor-
plant to a subsequent planting material. Thus, search for alternative ways of breeding and 
obtaining healthy planting material in mass quantities stays an urging matter. 
The objects of study were cuttings with a single axillary bud or tops of shoots that were isolated 
from sweet potato tubers, Jewel sort. Micro-cuttings were cultivated in nutrient environment 
containing ½ mineral salts according to the medium MС, 1/3 МС, 1 МС and 1 ½ МС. The 
study examined influence of various growth regulators on the morphogenetic activity of 
cultured explants. They include 6-benzylaminopurine (BAP), kinetin with concentration of 0.5-
2 mg/l, and specimen Dropp (0.1-1 mg/L). Ex vitro adaptation of regenerating plants was 
carried out in two ways: with the use of an aeroponic equipment and in the soil. GrowPlant X-
Stream 120 (the Netherlands) was used as the equipment to adapt micro-plants. 
Activation of axillary buds’ development, formation of micro-shoots and roots in the basal part 
of the micro-cuttings have already been observed on the 7th day. In the case of using tops of 
the shoots, growth of apical meristems and formation of roots have not been observed. 
Moreover, during all cycles of in vitro cultivation, formation of roots and shoots have not 
occurred. It should be noted that a decrease of the mineral composition in the nutrient medium 
led to an intensive growth of the axillary buds. The best results of shoot growth and rooting 
have been obtained with the help of a nutrient environment containing ½ of the norm of mineral 
salts MC. Several cytokinins were added to the nutrient environment of ½ MC, namely BAP 
(0.5 - 2 mg/l), kinetin (0.5 - 2 mg/l), specimen Dropp (0.1-1 mg/l) for the reproduction of micro- 
cuttings. In all types of nutrient environment, IAA was used at the concentration of 0.5 mg/l. 
When concentration of growth regulators in the nutrient environment was increased, the ability 
of explants (micro- cuttings) to form axillary and adventive shoots was decreased. In these 
cases, there was also an inhibition of the growth of the formed buds. In addition, the highest 
values were obtained in the nutrient environment containing kinetin at the concentration of 0.5 
mg/l, and the lowest - in the nutrient environment with the specimen Dropp. The case where 
the nutrient environment contained BAP was in an intermediate position. Rooting of micro-
shoots was obtained in a nutrient environment containing IAA or IBA with concentration of 0.5 
mg/l. The use of aeroponic equipment led to 100% acclimatization of sweet potato microclones 
to the ex vitro conditions. Under these conditions, active growth of both aboveground and root 
systems (23-25 cm) was observed. The acclimatization of micro-shoots was 85%. 
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occurred. It should be noted that a decrease of the mineral composition in the nutrient medium 
led to an intensive growth of the axillary buds. The best results of shoot growth and rooting 
have been obtained with the help of a nutrient environment containing ½ of the norm of mineral 
salts MC. Several cytokinins were added to the nutrient environment of ½ MC, namely BAP 
(0.5 - 2 mg/l), kinetin (0.5 - 2 mg/l), specimen Dropp (0.1-1 mg/l) for the reproduction of micro- 
cuttings. In all types of nutrient environment, IAA was used at the concentration of 0.5 mg/l. 
When concentration of growth regulators in the nutrient environment was increased, the ability 
of explants (micro- cuttings) to form axillary and adventive shoots was decreased. In these 
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Abstract 
 
Bio indication properties of each plant species are formed during the evolutionary period, under 
certain conditions of the habitat. Plants react to a certain extent to any changes in the 
environment. Environmental factors contribute to the stability, growth and development of 
plants, causing bio indication; the vegetation that indicates the quality of the soil or growing 
conditions. 
The Absheron Peninsula is characterized by saline soils belonging to chloride-sulfate, sulfate-
chloride and sulfate-chloride-carbonate types. However, the named types are not in an isolated, 
but in a mixed state. On saline soils, ephemeroid and halophytic vegetation is mainly found, 
namely, undersized shrubs, shrubs, and in recent years, coniferous and deciduous tree species 
have been introduced. All the mentioned vegetation of the natural flora and the introduced ones 
function in saline soils of different quality. In recent years, the Absheron Peninsula has been 
recognized as an environment of dry subtropics. Salinity of the soil environment and aridity of 
the region force the formation of mechanisms of stability and the expression of new adaptive 
characteristics under critical environmental conditions. These properties are recognized as bio 
indicator. When determining bio indicator plants, the quality of the growing conditions of the 
species was assessed. The root system of any plant is distinguished by its selectivity and it is 
specific for each species separately. Therefore, for example, halophytes, in which one group 
attracts salt ions in metabolic processes, other salt ions transmit ions from the soil to the leaf 
surface, and others are indifferent to the presence of salts in the soil. Plants with a high 
indication include halophytes, which grow in the presence of chlorine and sulfate ions in the 
soil. These include Salicornia europaea L. Haloxylon persicum Bunge ex Boiss. & Buhse, 
Petrosimonia brachiata (Pall.) Bunge, Nerium oleander L., Punica granatum L., Caesalpinia 
brasiliensis L. Spartium junceum L. Limonium meyeri (Boiss.) Kuntze, Olea europaea L., 
Ligustrum japonicum L., Pyracantha coccinea M.Roem. , Sophora japonica L. A number of 
bioindicators that are indifferent to the presence of salinizing soil ions - Artemisia vulgaris L., 
Artemisia arenaria L., Laurus nobilis L., Pinus brutia var. eldarica (Medw.), Salix alba L., 
Morus alba L., Pinus pinea L., Pinus halepensis L., etc. 
Because of many years of research, it became clear that bioindicator plants are distinguished by 
characteristic specific traits and sensitivity to soil salinizing ions. Sulfate ions cause 
haloxerophyticity, chlorine halosucculence. 
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Abstract 
 
Wild boar (Sus scrofa L.) is a species distributed all over Palearctic biogeographical region and 
everywhere it is recognized as ecologically and economically important species. Understanding 
evolution of this species contribution to understanding the evolution of natural communities of 
Eurasia and domestication of swines. 
Suids expanded from south-eastern Asia over the continent of Eurasia, but the ways of their 
expansion as well as intraspecies taxonomy are still under discussion. Keuling et al. (2018) 
listed 11 subspecies of wild boar described on the base of morphological traits. According to 
their list Caucasus is inhabited by the subspecies Sus scrofa attilla (originally described for 
Southern Europe), while the subspecies typical for Central Asia is S. s. nigripes. Molecular 
phylogeny is different from the “morphological one”. It distinguishes European, Asian and Near 
Eastern mitochondrial lineages. The origin of these lineages is not clear, since some studies 
treat them as sister clades, while others showed that European lineage originated from the Asian 
one. Recently discovered Near Eastern lineages take the intermediate position between 
European and Asian mitochondrial clusters. The position of Caucasus and Central Asia in this 
phylogeny is unknown. Here we report the preliminary results of the analysis of mitochondrial 
lineages founds in animals from Eastern Caucasus, Uzbekistan and Kazakhstan. The fragment 
of control region mtDNA (564 bp) of animals from the abovementioned regions was compared 
with sequences from other parts of species distribution range (taken from GenBank). Samples 
from Kazakhstan and Uzbekistan unambiguously belonged to Asian clade. However, small 
number of samples does not allow to estimate the specificity of Central Asian regions within 
this clade. In Eastern Caucasus we found the samples of European and Near Eastern groups. 
We suggest the expansion of European lineage to Caucasus could take place later than 
expansion of Near Eastern lineage. More extensive sampling is needed to clarify the role of 
Central Asia and Caucasus in establishment of current genetic diversity of Sus scrofa. This 
study was supported by Russian Foundation for Basic Research (project 20-04-00234). 
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of control region mtDNA (564 bp) of animals from the abovementioned regions was compared 
with sequences from other parts of species distribution range (taken from GenBank). Samples 
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number of samples does not allow to estimate the specificity of Central Asian regions within 
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Abstract 
 
Genus Gentiana L. is one of 12 genera recorded distributed in Vietnam. In the world, this genus 
has about 400 species, distributed mainly in China, Southeast Asia, Europe, and North America. 
Tripterospermum Blume, C rawfurdia Wall., and Metagentiana T.N. Ho & S.W. Liu are 
considered to be three genera with a close relationship with the genus Gentiana. Gentiana 
species are identified by the following characteristics: tubular corolla with plicae between the 
corolla lobes, gland at the base of the ovary, and flattened or narrowly winged filaments towards 
the base. 
Some species of this genus (including G. loureiroi, G. cephalantha, and G. rigescens) have 
been used in many traditional Vietnamese remedies to treat sore throat, hepatitis, appendicitis, 
hematuria, pyoderma, etc. The chemical constituents of the genus include iridoids, 
triterpenoids, flavonoids, alkaloids, and other types of secondary metabolites. With such 
medicinal value, the construction of a comprehensive and up-to-date taxonomy study is 
necessary to set the stage for further pharmacological studies. 
Vietnamese Gentiana species are grouped into three sections, namely Kudoa, Chondrophyllae, 
and Stenogyne. In this study, we revised the taxonomy of the genus based on the study of live 
material and preserved specimens. Accordingly, the Stenogyne section (including G. rhodantha 
and G. primuliflora) was transferred to the new genus Metagentiana T.N. Ho & S.W. Liu, 
rejected the Vietnamese distribution of G. hesseliana that has been recorded before by P.H. Ho 
(2000), and confirmed the Vietnamese distribution of G. rigescens. We reported nine Gentiana 
species, of which four species are endemic, including G. lowryi, G. jouyana, G. greenwayae, 
and G. tonkinensis. Each species is described with updated nomenclature, important synonyms, 
vernacular name, specimens examined, distribution, habitat, ecology, illustrations, photo, and 
economic value. The key to identifying all taxa of the genus has been constructed. 
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Abstract 
 
Plant tissue culture is an important tool for propagation of genetic material, preservation of 
biodiversity and production of valuable pharmaceuticals. Jerusalem artichoke (Helianthus 
tuberosus L.) is rich in inulin which has unique properties in the treatment of diabetes and 
cancer. In this regard, the optimization the induction of callus tissue culture in vitro of Jerusalem 
artichoke is very important. The efficiency of biotechnology methods depends on the degree of 
development of tissue culture methods in vitro for various plants. As the object of study were 
served the Jerusalem artichoke plants. Pieces of various plant organs (leaf, stem, flower petal 
and tubular flower) were used as explants. Study the effect of phytohormones on callus 
induction from different explants was performed using culture media with different 
concentration of NAA and BAP. MS medium with 0.5 mg/L NAA and 6.0 mg/L BAP was the 
most optimal for induction of calli from leaves (100%), stem explants (62.5%) and tubular 
flowers (30.8%). In addition of 1.0 mg/L NAA and 6.0 mg/L BAP to nutrient medium was 
preferred for callus formation from flower petals (16.7%). Thus, the induction of calluses 
depends from types of explants and media composition. Leaf explants are suitable for in vitro 
culture. 
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Abstract 
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most optimal for induction of calli from leaves (100%), stem explants (62.5%) and tubular 
flowers (30.8%). In addition of 1.0 mg/L NAA and 6.0 mg/L BAP to nutrient medium was 
preferred for callus formation from flower petals (16.7%). Thus, the induction of calluses 
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Abstract 
 
In this study, the effects of the bacteria on the initial growth period of Cucumis melo var. 
agrestis plant plant in lead contaminated media were investigated by coding the seeds of 
Cucumis melo var. agrestis plants to encourage plant growth. Bacteria have been isolated from 
Siirt ecological conditions. 3 bacterial strains, which were found to have ACCD (1-
aminocyclopropane-1-carboxylate deaminase) activity, which were proven to be superior in 
laboratory tests and tests that determined their effects on plant growth and which are effective 
in terms of resistance to stress conditions, were used. Heavy metal contamination in the study 
was made by lead application. Except for the lead-free control group, the applications at 10 and 
20 mg l-1 concentrations were made in 3 ml at the sowing stage. As a result of the research, the 
effect of bacteria showing ACCD activity on Cucumis melo var. agrestis on heavy metal stress 
in lead contaminated media was determined. 
The study was conducted in Siirt University Faculty of Agriculture, Department of Field Crops 
Tissue Culture Laboratory in lead contaminated media with 3 replications according to 
“Randomized Lots Test Pattern”. In each recurrence, the seeds were sown in glass petri dishes, 
10 seeds each, on coarse filter paper. All steps of the treatments were carried out under sterile 
conditions and the petri dishes with the seeds were kept in darkness in a climate chamber set at 
24±2 °C. Daily observations were made and recorded in order to calculate rooting and 
germination percentage ratios of the seeds. The obtained data were analyzed by JMP statistical 
software and the average % rooting and germination values were calculated.  
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Abstract 
 
In the conditions of climate changes, intensification of natural disasters, aridization and desertification, 
expansion of saline and eroded soils, a serious challenge for humanity has been to ensure food and 
energy security (Rakhmetov et al., 2020). Plant introduction is an important factor in the enrichment of 
plant resources in general, as well as increasing the biodiversity of phytocenoses in particular. The 
protection of the gene pool and the introduction into culture of the most promising representatives of 
the natural flora and new species with extremely valuable properties is an important task of the modern 
biological science. Active works to preserve and enrich the plants of the flora of Ukraine, near and far 
abroad are performed in the M.M. Gryshko National Botanical Garden of NAS of Ukraine, particularly, 
in the Department of Cultural Flora, for more than the last half-century (Rakhmetov et al., 2017). To 
emphasize the value and prospects of using little-known and uncommon species, much attention is paid 
to the physiological and biochemical properties of the plants, and also the synthesis of proteins with 
prion properties and heat shock proteins (Kozeko, Rakhmetov, 2016). Many prion diseases can be 
transmitted to human from food of animal origin when fed by the plants, they can also cause allergic 
diseases. During introduction plants are changing their environmental conditions, undergoing stress, 
which can be reflected in the synthesis of new substances, including prion-like proteins. Therefore, such 
studies have scientific novelty and relevance.  The genus Cicer L. is one of the most promising genera, 
and Cicer arietinum L. is the most valuable representative of the genus. It has been introduced into 
culture for about 7,500 years in the Middle East. It is one of the most common food crops in the Middle 
East and most of South Asia. It is also found in America, both in the North and in the South. The aim of 
our research was to study the morphological features of Cicer arietinum L. seeds of different genotypes 
originated from several countries which are introduced in the M.M. Grishko National Botanical Garden.  
Nine selected genotypes of C. arientinum were originated from: Australia (C. arietinum cv. Tyson); 
Afghanistan (f. CAAFGK-1 and f. CAAFGD-2); Azerbaijan (f. CAAZEMR-1 and f. CAAZEUR-2); 
Tajikistan (f. CATADJK-1 and f. CATADJD-2); France (f. CABFR); Ukraine (f. CAUKR and f. 
CAOCHL). The morphometric parameters of the seeds of these genotypes were evaluated, and the seeds 
of C. arientinum f CAAFGK-1 from Afghanistan were distinguished by the highest linear parameters 
(17.12 mm long and 14.38 mm wide), while the smallest seed sizes were recorded in f. CATADJK-1 
from Tajikistan (12.36 mm long and 9.16 mm wide). The highest weight of 1000 pieces was 
demonstrated by the seeds of Tajik origin (f. CATADJK-1, 584.5 g), while the genotype f. CAOCHL 
of the reproduction of the Dept. of Cultural Flora had the lowest weight (200.5 g). By 
micromorphological characteristics of the seeds introduced genotypes were divided into several groups 
depending to their differences in the shape and surface; color of the coat and scar; color and structure of 
the endosperm. 
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Abstract 
 
 Numerous scientific and practical studies in providing plants with phosphorus have 

been relevant for many years. The alarming environmental situation and the attention of 
world organizations aimed at improving the health of the world's population, reducing the 
area for agricultural products, set us the task of improving the quality of food. 

Phosphorus is the main element of plant nutrition, one of the main elements of all living 
things. Increasing plant biomass due to affordable mineral nutrition and providing the 
population with environmentally friendly products are the ways to solve these problems. 

Soil samples were taken in various natural zones of Kazakhstan from north to south, 
following the requirements of expeditionary work. The samples were described, analyzed. 
The optical characteristics of the extracted organic matter fractions of the samples were 
determined. Water-extractable organic matter, labile humic substances, and humic 
substances were obtained, which are indicators of soil fertility. There is a linear change in 
the indicators in the soil of the content of N [%] and C [%] relative to the change in horizontal 
zoning from north to south N [%] - from 0.26 to 0.09; C [%] - from 1.6027 to 3.017. 

9 active strains of phosphate-mobilizing microorganisms were isolated from the studied 
soil samples. The strains were determined to belong to the bacterial genera Bacillus sp., 
Arthrobacter sp., Pseudomonas sp. and fungi Aspergillus, Penicillium. The most active 
strains are localized in soils with high carbon content. The strains were isolated according to 
the method of obtaining a pure culture. 

In this work, we used elective media for the isolation of phosphate-mobilizing bacteria, 
and also determined their activity. The selection was carried out based on the clarification 
of the zones due to the dissolution of calcium phosphate. To determine the species of active 
phosphate-mobilizing strains, their morphological, cultural, physiological, and biological 
properties were studied following the principles of classification. 
 
Keywords: Mineral nutrition, optical characteristics, phosphorus, microorganisms, elective 
media. 
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Abstract: Turkey, the location is suitable as garden plants in the world in terms of raising 
climate have outstanding ecological advantages. Our country is the gene center of many species 
and varieties since it is located both in the Near East and in the Mediterranean basin among the 
existing gene centers in the world. As a matter of fact, up to 75 species, including subtropical 
fruit types, out of 138 fruit species cultivated around the world, can be grown in our country 
today. This potential, which is created by a large number of species and variety, creates 
alternatives that can serve different purposes by enabling the selection of varieties that can adapt 
to different climatic and soil conditions, product presentation suitable for different domestic 
and foreign market demands, and the selection of disease-resistant varieties. 
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Abstract: 168 million tons of soil is lost annually in our country. When looking at European 
countries, recorded land loss on a continental scale is 300 million tons. This means that in 
Turkey every year in Europe alone lost almost all the territory lost two-thirds. As we all know, 
the most basic factors of the destruction of our soils are caused by natural disasters such as 
erosion (landslide) and floods. Unfortunately, the destructions made by man cause even more 
serious consequences than their effects. Many factors such as intensive chemical fertilization, 
excessive use of plant protection pesticides, excessive irrigation, industrial wastes, mineral 
solid wastes during mining activities, uncontrolled thermal power plants, uncontrolled exhaust 
gases, heavy metal gases cause our soils to become inefficient and disappear. 
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Abstract: The efficient use of available alternative fodder resources along with cultivated 
fodder crops requires the development of livestock in the agriculture. Adequate fodder 
resources are being sought for animal nutrition in order to enrich the fodder base and achieve 
high economic efficiency and quality in many developing countries. Such studies consider the 
characteristics, volume, ability to meet the needs of existing feed stocks, the potential to protect 
the health of animals. The flora of the Republic has a rich variety of non-traditional fodder plant 
resources that can be used in various aspects of animal husbandry - pure, mixed and silage. 
Alternative forage plants meet both seasonal forage needs in pastures and hayfields, as well as 
ephemerals and perennial grasses that can be used throughout the year in animal feed: 
Polygonum patulum Bieb., Ceratocarpus arenarius L., Medicago caerulea Less. ex Ledeb., 
Melilotus officinalis (L.) Pall., M. albus Medik., Trifolium canescens Willd., Sisymbrium 
altissimum L., Sanguisorba officinalis L. 
Also, some alternative forage crops have a positive effect on the quality of meat and milk of 
animals, and natural resources are sufficient. Of these, species of Heracleum and Malva genus 
can be widely used both fresh and in silage. Alone Heracleum trachyloma has 3,219 tons, 
Heracleum sosnovsky 3950.46 tons of green mass reserves in the Nakhchivan Autonomous 
Republic of Azerbaijan. M. sylvestris species has very low productivity in the stem formation 
phase (3.75-7.4 c/ha), the highest in fruit formation time (46.75-54.59 c/ha), the productivity of 
M. parviflora and M. nicaeensis species were very low (0.75-0.84 c/ha) during the stem 
formation phase and high during in flowering time (4.75-18.44 c/ha) in the north-east of the 
Lesser Caucasus. These plants have the potential to be included in the diet of animals as feed 
due to the quality of ration, their development in the phytocenosis and their ability to tolerate 
adverse conditions. 
There is a need for research in various areas for the effective use of these plants. Increasing 
pressure under influence of the human population, the transfer of pastures to individual farms, 
trampling, environmental factors impacts - reduced rainfall, prolongation of hot and dry 
climates, etc. such priority problems lead to a reduction in feedstocks. This is can be the main 
reason for the inevitable problems in the livestock industry in the future. Identification, 
cultivation of non-alternative fodder plant base, etc. in order to prevent and eliminate future 
threats to the development of the livestock sector in the farm is important to define such a new 
strategic path. 
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Abstract: The genus Euphorbia L. (Euphorbiaceae Juss.) is one of the largest genus reaches 
by terms of the number of species of flowering plants (2000 species in the world). They are 
represented by 42 species in the flora of Azerbaijan, of which 16 species are distributed in the 
Greater Caucasus, 14 in the flora of Nakhchivan AR, 11 species in the botanical and 
geographical areas of the Lesser Caucasus, 17 species in Talysh (Diabar-Zuvand, Hirkan). 
Some species of the genus are used in world scientific medicine as anti-cancer drugs. Taking 
this into account, ethnobotanical data on the representatives of the flora were collected. 
The research was conducted in 2020-2021 using classical and modern methods, natural 
populations of species were selected, phytocenoses of plant area and the rules of collection, use 
for medicinal purposes, resource assessments were studied. The research was carried out on the 
basis of previously obtained ethnobotanical data. Our expeditions and field surveys were mainly 
in the Nakhchivan Autonomous Republic, the Greater and Lesser Caucasus botanical-
geographical areas, talks were held with local communities and the directions of species used 
in the regions were studied. 14 people aged 25-45, 27 people aged 45-65, 45 people aged 65-
85 and 2 people over 85 were interviewed in the interviews. As can be seen, the use of plants 
as medicine and food has been reported from the older generation. 

As a result of surveys was determined that E. marshalliana Boiss collected around Tazakend, 
Nakhchivan AR has been practiced by the people to treat the root of the species by crushing it 
and applying it as an ointment on  the late-healing trophic wound. At the same time, the root of 
the plant is applied to malignant tumors in the form of an ointment. It should be noted that this 
species is widespread in two regions of Azerbaijan - Nakhchivan AR and Talysh, and it is 
interesting that the plant is not used as a medicine in the Talysh zone. 

The extract of E. marshalliana, which is widespread in the flora of the Nakhchivan 
Autonomous Republic, is used even in scientific medicine and is given to patients after 
chemotherapy. Various forms of extracts from the Euphorbia genus are differentiated and 
attractive in their anti-cancer activity, including important promises in the prevention and 
treatment of cancer development, and are used as anti-cancer in ethnoformology as shown from 
literature. A new study has been launched to research the roots of the E. marshalliana species. 

The use of medicinal plants and the public's trust in this method of treatment are no less 
important from an environmental point of view. Thus, a person who has experienced the 
importance of plants in human life and their therapeutic effect will never be indifferent to such 
richness of nature and will protect it with his heart. 
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Abstract: Portulaca is called "parpetoyun", "parperin" in many regions of the Azerbaijan 
Republic. Portulaca is a widespread annual herb. The trunk is a plant lying on the ground, 
reaching a length of 20-40 cm. The leaves are spherical, fleshy, opposite, oblong or oblong-
lanceolate, dull, dark green, and dark brown near the trunk. The flowers are in clusters on the 
leaf by axils. The petals are bright yellow and inverted ovate. The boxes are ovoid and 4-10 
mm long. Blooms and bears fruit in V-IX months.  
Plant is widespread in the plains and foothills, in the gardens, melons and river banks of the 
middle mountain belt. Portulaca grows mostly in arable lands, melons and gardens as a weed 
in the botanical-geographical region of the Lesser Caucasus within Azerbaijan.  
Mainly contains - lutein, β-carotene from carotenoids and α-linolen from higher fatty acids. The 
body is rich by oxalic acid and lipids. The leaves contain oxalic acid, β-carotene from 
carotenoids, cytosterol from steroids, kampesterin, stigmasterin, from steroids, glutathione, β 
amirin, butyrospermol, parkeol, cycloarthenol, vitamins C and α-tocopherol from terpenoids, 
α-linolen and 3.5% lipids from higher fatty acids 
At the first time, portulaca as a vegetable was used in Egypt. The Arabs called portulaca in the 
Middle Ages "the vegetable of God".  Content of cellulose is low and protein is digestible. 
Young branches of this plant are collected before flowering and cooked in national cuisine – 
“Dovga”, “Gutab”, “Chigirtma”, “Kyukyu” and soups in most regions of the country. Canned 
food, juices, soups, etc. are prepared from plant also. Young branches of the plant are sterilized 
in hot water and eaten with garlic and yogurt (“gatig” local name). Canned with garlic and 
pepper makes an appetite.The recipe is as follows: pepper and garlic are finely chopped to taste. 
Freshly picked peppers are soaked in hot water for two days in salted water and then chopped. 
Chopped portulaca, garlic and pepper are collected in equal amounts in jars.  
Aqueous infusion and liquid extract of the plant increase blood pressure, infusion of dried grass 
eliminates inflammation in gastrointestinal diseases, also is used in inflammation of the kidneys 
and bladder. Fresh portulaca juice is drunk in diabetes. This plant has been used in folk medicine 
since ancient times. Portulaca was used in China and Egypt in the treatment of infectious 
diseases, especially dysentery. The great physician Ibn Sina, the ancient Greek physician 
Hippocrates, and the famous botanist Theophrastus provided valuable insights into the healing 
properties of the portulaca.  
The seeds have a positive effect on heartbeat and colds. Cookings made from young plants are 
used in inflammation of the stomach and liver, kidney and bladder diseases. Prevents acute and 
chronic bleeding, mixed with wine removes warts and pimples on the head, soothes headaches. 
Portulaca helps to soften the gastrointestinal tract and is easily digested as plant contains 
mucous substances. 
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Abstract: The territory of the Azerbaijan Republic is very different geographically. This also 
plays an important role in the enrichment of the flora. More than 1,500 medicinal plants are 
supplied to Azerbaijan and about 100 exported plants are regularly collected by producers. 

Glycyrrhiza glabra L. is one of the important plants due to its chemical composition and 
perspective of use. The roots and stems of the perennial wild G. glabra are collected at different 
times of the year and used as a quality medicinal plant raw material. The raw material consists 
of 70-75% of roots, vegetative organs - almost restored shoots. Roots and tubers, surface parts 
are collected. Re-collection of raw materials can be done every year. 
New plants are formed from the root shoots left in the soil after collected as have shown results 
of the study. Drying is carried out in an airy attic at high temperatures. Taking this into account, 
resource assessments of the species were carried out in some regions of Azerbaijan. G. glabra 
species was assessed in 6 populations distributed in lowland areas, especially along rivers and 
streams, mainly in Beylagan, Tartar and Goranboy districts of the Lesser Caucasus, Sharur and 
Ordubad districts of the Nakhchivan Autonomous Republic and Steppe plateau, only by one 
population from each area.  

Methodology of calculation of medicinal plant stocks was used in the study of reserves. The 
annual biological, operational and supply reserves of licorice for the regions shown were 
calculated for 6 populations as shown from the diagrams. 5987 tons of licorice can be exported 
only from 6 populations in 2 years was determined.  These data don't fully cover the populations 
in each village and there are also hundreds of unexplored villages. So, 300,000 tons of plants 
per year from these 6 districts is possible to supply. Re-supply should not be carried out on the 
supplied lands for less than 3 years should be noted. 
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in each village and there are also hundreds of unexplored villages. So, 300,000 tons of plants 
per year from these 6 districts is possible to supply. Re-supply should not be carried out on the 
supplied lands for less than 3 years should be noted. 
 
Keywords: Glycyrrhiza glabra L., Resource assessment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PP-006 (Plant Biodiversity) 

 

Antiviral and Immunomodulatory Herbs 
 

1Ibadullayeva Sayyara, 2Huseynova Asmar, 3Askerova Ayten 

 
1Institute of Botany of ANAS, 2Baku State University, 3Azerbaijan State Agrarian University 

Email: 1 ibadullayeva.sayyara@mail.ru 
 

 
Abstract: Assessment of the current state and dynamics of plant biodiversity, identification and efficient 
use of resources is one of the most pressing issues during the Covid-19 pandemic. Measures must be 
taken to combat the virus, since it is impossible to prevent the spread it. Taking this into account, the 
study of antiviral and immunosuppressive plants in the flora of Azerbaijan has begun.  

The drug is highly valued for increasing the body's defenses which has a unique effect on the rapid 
healing of complex colds, flu, bronchitis, angina, pneumonia, bronchial asthma and infection has been 
prepared from medical plants and highly appreciated. Use them as a medicine, especially for those who 
live in unfavorable climatic and environmental conditions is recommended as a restorative and 
protective of the immune system. The immunosuppressive herbal supplement offered by us was tested 
in the clinic in an outpatient setting: blood samples were taken from a 12-year-old sick child and a 38-
year-old sick man with weakened immune systems and 1 teaspoon of the herbal syrup in the form of 
syrup prepared 3 times a day after meals 3 times a day for a sick child, in the form of capsules and phyto-
tea for a sick man for 3 weeks. The analysis of blood taken from patients after treatment was in full 
compliance with the norm. Antiviral plants have been identified in the flora of Azerbaijan and their 
immunomodulatory properties against Covid-19 virus have been revealed. For the first time the above-
ground part of Echinacea purpurea, herb part of Hypericum perforatum, the root of Glycyrrhiza glabra, 
the fruit of Rosa canina, the root of Zingiber, herb part of Rosmarinus officinale and the root of 
Cichorium intibus were developed in the chemical-pharmaceutical industry as immunosuppressive 
phyto-tea was prepared in a ratio of 1:1, and Eurasian patent was obtained for its production in the form 
of tablets, capsules, tea bags and syrup with the addition of sugar in a ratio of 1: 2.  

At the same time to take antiviral herbs in the form of infusions or extracts is advisable with our tea. 
Scientists from several countries have conducted joint research in this area and concluded that alkaloids, 
flavonoids, essential oils obtained from plants together with Artemisia absinthium, Mentha longifolia, 
Glycyrrhiza glabra L., Thymus vulgaris has a complex lethal effect on the covid virus. Other medicinal 
plants are added to people infected with the covid virus at home conditions, and the disease progresses 
more quickly and easily added to the plants mentioned in ethnopharmacology in different countries. The 
disease begins with a sore throat (angina) because viruses cause inflammation in the throat in the first 
place. This can be prevented by using folk remedies: crush the onion and put it in a bowl and breathe 
for 2-3 minutes 3 times a day; it should be rinsed with a decoction of Vaccinium myrtillus fruit (100 g 
of fruit in 0.5 liters of boiled water); it should be rinsed with Althaea officinalis infusion (20 g of herbs 
and 1 glass of boiled water); 1 slice of lemon should be kept in the mouth and then swallowed; can be 
rinsed with apple cider vinegar (1 teaspoon of apple cider vinegar in 1 glass of water); 1 tablespoon 
Sambucus nigra leaves is brewed in 1 glass of boiling water, 2 tablespoons are taken 5-6 times a day. 
The juice of the leaves of the colony from the potted flowers like nasal drops destroys viruses. 
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Abstract: Natural plant resources have been used by the local people for medicinal purposes 
since ancient times. Information about these plants has been passed down orally from 
generation to generation and has led to the development of traditional treatment systems used 
in a number of countries around the world. The use of such natural resources in the treatment 
of various diseases is revealed in ethnobotanical research. As a result of joint research by 
ethnobotany and ethnopharmacology, many of today's drugs or mixtures contain herbal 
compounds. 

Based on the above, the descriptions of the structures of secondary metabolic compounds of 
higher spore plants distributed in the flora of Azerbaijan and ethnobotanical use, the functions 
of these compounds in human biology, their biosynthesis and in many cases the health benefits 
of these compounds were studied in 11 families, 20 genus and 44 species. It turned out that only 
19 of these species are used in folk medicine. Ways of their ethnobotanical use in folk medicine 
have been studied. Of these, Equisetum arvense L., Huperzia selago (L.) Bernh.ex Schrank.et 
C.Mart, Selaginella helvetica (L.) Spring., Ophioglossum vulgatum L., Osmunda regalis L., 
Polystichum lonchitis (L.) Roth., P. woronowii Fomin, Athyrium fílix-femina (L.) Roth., 
Adiantum capillus-veneris L., Pteridium aquilinum (L.) Kuhn., Dryopteris expanse (C.Presl.) 
Fr., D. filix-mas (L.) Schott. species are used as a deworming, antibacterial and antiviral agent-
pesticide, both as a single and in various mixtures, in the form of infusions and tinctures. 

These species are considered a rich source of bioflavonoids, along with alkaloids, steroids, 
phenols, ricin, and monomer flavonoids according to scientific sources. From a medical point 
of view, these compounds have antimicrobial, antiviral, anthelmintic, insecticidal, antibacterial 
effects. In addition, the effects of extracts from some of these species on the spread, invasion, 
and gene expression of cancer cells in the stomach, head, and neck have been confirmed in 
clinical trials, and the findings justify the use of the extracts as an anti-cancer agent. 
Interestingly, local communities say that these plants are used as an anti-tumor agent. 

It should be noted that the rhizomes and spores of most spore-bearing plants contain the 
enzyme thiaminase. It is known that this enzyme is carcinogenic and affects the absorption of 
B vitamins in the body. However, high temperatures cause to breakdown of this enzyme. 
Therefore, the use of these plants, not raw, but cooked and boiled is recommended to local 
communities. 

The supply of valuable species such as medicinal plants was assessed in addition to 
ethnobotanical research, some species have an excellent raw material base for the production 
of drugs in our flora was determined and phytocenological appointments were made in the 
cenopopulations of these species. 
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Abstract: Natural plant resources have been used by the local people for medicinal purposes 
since ancient times. Information about these plants has been passed down orally from 
generation to generation and has led to the development of traditional treatment systems used 
in a number of countries around the world. The use of such natural resources in the treatment 
of various diseases is revealed in ethnobotanical research. As a result of joint research by 
ethnobotany and ethnopharmacology, many of today's drugs or mixtures contain herbal 
compounds. 

Based on the above, the descriptions of the structures of secondary metabolic compounds of 
higher spore plants distributed in the flora of Azerbaijan and ethnobotanical use, the functions 
of these compounds in human biology, their biosynthesis and in many cases the health benefits 
of these compounds were studied in 11 families, 20 genus and 44 species. It turned out that only 
19 of these species are used in folk medicine. Ways of their ethnobotanical use in folk medicine 
have been studied. Of these, Equisetum arvense L., Huperzia selago (L.) Bernh.ex Schrank.et 
C.Mart, Selaginella helvetica (L.) Spring., Ophioglossum vulgatum L., Osmunda regalis L., 
Polystichum lonchitis (L.) Roth., P. woronowii Fomin, Athyrium fílix-femina (L.) Roth., 
Adiantum capillus-veneris L., Pteridium aquilinum (L.) Kuhn., Dryopteris expanse (C.Presl.) 
Fr., D. filix-mas (L.) Schott. species are used as a deworming, antibacterial and antiviral agent-
pesticide, both as a single and in various mixtures, in the form of infusions and tinctures. 

These species are considered a rich source of bioflavonoids, along with alkaloids, steroids, 
phenols, ricin, and monomer flavonoids according to scientific sources. From a medical point 
of view, these compounds have antimicrobial, antiviral, anthelmintic, insecticidal, antibacterial 
effects. In addition, the effects of extracts from some of these species on the spread, invasion, 
and gene expression of cancer cells in the stomach, head, and neck have been confirmed in 
clinical trials, and the findings justify the use of the extracts as an anti-cancer agent. 
Interestingly, local communities say that these plants are used as an anti-tumor agent. 

It should be noted that the rhizomes and spores of most spore-bearing plants contain the 
enzyme thiaminase. It is known that this enzyme is carcinogenic and affects the absorption of 
B vitamins in the body. However, high temperatures cause to breakdown of this enzyme. 
Therefore, the use of these plants, not raw, but cooked and boiled is recommended to local 
communities. 

The supply of valuable species such as medicinal plants was assessed in addition to 
ethnobotanical research, some species have an excellent raw material base for the production 
of drugs in our flora was determined and phytocenological appointments were made in the 
cenopopulations of these species. 
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Abstract: With the increasing salinity of soils around the world, understanding the mechanisms 
of plant salt tolerance is becoming increasingly important to reduce crop losses due to salt stress. 
In the fight against abiotic stresses, one of examples of which is salinization, various growth 
stimulants are used. Relative water content (RWC) is an indicator that characterizes the 
saturation of leaves with water, which is consumed by the plant for normal photosynthesis, 
respiration, and other physiological processes, the intensity of which is known to decrease with 
increasing water scarcity. The change in the relative water content of the leaves is one of the 
many consequences of the salt stress that the leaf cells endure by synthesizing and accumulating 
organic compounds such as proline, soluble proteins, and soluble sugars. 

In this research, growth stimulators were studied on having an effect on RWC in leaves of 
soybean plants grown under NaCl-salinization conditions. 

Growth stimulators: «Epin-extra» (ANO «NEST M», Russia), «Circon» (ANO «NEST M», 
Russia), «Beres-4» (Ltd «Beres», Russia), salicylic acid (chem. pure, LLC "QazBioHim 
Industries", Kazakhstan). Soybean variety – Zhansaya. Before planting, the seeds were treated 
according to the fertilizer instructions. 

The relative water content (RWC) was determined according to Schonfeld et.al. (1988). 
According to the results of the study, the relative water content in the leaves of soybean plants 
varies from 76-73% (control), 80-78% (Epin-extra), 76-74% (Сircon), 73-72% (Beres-4), 83-
81% (salicylic acid). Among the 4 studied growth stimulators, the highest index of RWC (83%) 
was obtained from soybean plant leaves pretreated with 0.5 mM salicylic acid, and the lowest 
index was obtained from plants treated with Beres-4. 
As a result, obtained RWC indicators, of the analyzed growth stimulators from larger to smaller 
were arranged in the following order: 110% (salicylic acid), 106% (Epin-extra), 101% (Сircon), 
97% (Beres-4) relative to the control. Thus, salicylic acid has the best stimulating effect. 
Thus, pre-sowing treatment of seeds with salicylic acid significantly improves the ability of 
plants to retain water, which noticeably increases the tolerance of plants in salinization 
conditions. The use of this compound is very relevant, especially due to the fact that salicylic 
acid is an endogenous growth regulator that exhibits a growth-stimulating and protective effect 
in extremely low concentrations, that is, in environmentally safe doses. All this together allows 
us to consider salicylic acid as a promising compound for practical use in order to protect plants 
from a wide range of stress factors. 
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Abstract: Nowadays, the search of new non-traditional methods for obtaining raw materials, 
including the methods of plant tissue culture in vitro, is very interesting in practical and 
theoretical aspects. Salvia officinalis is herb plant used in traditional medicine, perfumery and 
food industry. Salvia officinalis L was used as an object of investigation of the influence of 
plant growth regulators on morphogenesis in tissue culture. Explants (leaf, petiole, stem and 
nodal segments) were isolated from wool plants of sage. After sterilization in 70% of ethanol 
(5 min) and 0.1% solution of mercury chloride (2 min) they were placed on seven types of solid 
basal MS media with various concentrations of BAP and NAA (alone or in combination). It 
was found that the stem and nodal segments have a high callus induction capacity. Interestingly, 
the forming calli differ in color in different media. So, the white calli were formed on media 
with only NAA, white-yellow calli – on media with BAP and greenish-yellow calli on media 
with a combination of BAP and NAA. It was observed that the direct shoot development from 
the explants of the nodal segments, i.e. without callus formation, on MS medium with 6.0 mg/L 
BAP combined with 1.0 mg/L NAA. 
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Abstract: Nowadays, the search of new non-traditional methods for obtaining raw materials, 
including the methods of plant tissue culture in vitro, is very interesting in practical and 
theoretical aspects. Salvia officinalis is herb plant used in traditional medicine, perfumery and 
food industry. Salvia officinalis L was used as an object of investigation of the influence of 
plant growth regulators on morphogenesis in tissue culture. Explants (leaf, petiole, stem and 
nodal segments) were isolated from wool plants of sage. After sterilization in 70% of ethanol 
(5 min) and 0.1% solution of mercury chloride (2 min) they were placed on seven types of solid 
basal MS media with various concentrations of BAP and NAA (alone or in combination). It 
was found that the stem and nodal segments have a high callus induction capacity. Interestingly, 
the forming calli differ in color in different media. So, the white calli were formed on media 
with only NAA, white-yellow calli – on media with BAP and greenish-yellow calli on media 
with a combination of BAP and NAA. It was observed that the direct shoot development from 
the explants of the nodal segments, i.e. without callus formation, on MS medium with 6.0 mg/L 
BAP combined with 1.0 mg/L NAA. 
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Abstract: Variety Likhtaryk of Physalis ixocarpa Broth was used in our research as plant 
material.  The seeds of P. ixocarpa were taken from M.M. Gryshko National botanical garden 
of the National Academy of Science of Ukraine. The aim of the research was to confirm the 
possibility of transient expression of reporter gene gus in seedlings of P. ixocarpa variety 
Likhtaryk.  

Seeds of above mentioned variety were sown in pots with soil and grown in greenhouse 
conditions. Ten day-old seedlings were infiltrated with agrobacterial suspensions in the vacuum 
chamber (for 5–10 min, 22–24 oC). One group of plants, which was infiltrated, was additionally 
previously cut with a scalpel (the leaf blade was scarificated) for better penetration of the 
agrobacterial suspension into the plant tissue. In order to avoid a false positive result, one group 
of plants was infiltrated with infiltration buffer without adding of agrobacterial suspension 
(negative control); other group of plants wasn’t infiltrated (intact plants, which were also 
negative control). As positive control were used plants of stable transformed Nicotiana tabacum 
which carry in their tissues gus gene. Genetic vector pCBV19 with gus gene of Agrobacterium 
tumefaciens strain GV3101 was used for infiltration of seedlings. 

Histochemical staining for detection of β –glucuronidase activity was conductedat 37 oC 
according to Jefferson on the 10-th day after infiltration of seedlings. β –glucuronidase activity 
was detected visually by the appearance of blue staining of the plant tissues.  

The results of histochemical staining were positive for 30,5% of plants (which were 
infiltrated with agrobacterial suspension without previous scarification) from the total quantity 
of infiltrated seedlings and 94,6% of plants (which were infiltrated with agrobacterial 
suspension with previous scarification. While the groups of plants, which were used as negative 
controls, did not turn blue after histochemical reaction. The tobacco leaf surface (positive 
control) was stained in completely blue color.  
The areas with blue staining located mainly near midrib and occupied more than 60% of the 
surface area of the leaf blade (in group of plants which were infiltrated with agrobacterium 
suspension and scarified).  

So, it was confirmed the possibility of transient expression of gus gene in seedlings of P. 
ixocarpa Likhtaryk. Obtained results show that seedlings of variety Likhtaryk are susceptible 
for infection with A. tumefaciens and can be used for further transformation experiments with 
selective, reporter and target genes. 
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Abstract: Gladiolus (Gladiolus sp.) and purple coneflower (Echinacea purpurea) are valuable 
ornamental plants with medicinal properties. They can be affected by viruses and serve as 
reservoirs for pathogens that infect economically important agricultural crops. The most 
common and dangerous for gladiolus and purple coneflower plants in the world is the cucumber 
mosaic virus (CMV). CMV has been shown to significantly decrease concentration of 
biologically active substances in coneflower and causes reduction of the number of corms and 
cormels; shorter life of the stock; lower number of florets and deterioration of the gladioli 
flowers quality (Kaur et al. 2015; Dunich, Mishchenko, 2015). It is dangerous not only for 
ornamental, but also for many other plants. Harmful of this virus is it infects a wide range of 
plants (more than 1,200 species) and is transmitted by 80 aphid species. The aim of the study 
was to investigate gladiolus and coneflower plants for CMV infection and to analyze the 
biodiversity of its isolates. ELISA and RT-PCR methods have shown that gladiolus and purple 
coneflower plants in Ukraine are affected by the cucumber mosaic virus. The virus was detected 
on Echinacea in Poltava region, on gladioli it was detected in the northern (Sumy region), 
central (Kyiv and Poltava regions), southern (Kherson region) and western (Zhytomyr and Lviv 
region) parts of Ukraine. Phylogenetic analysis (Neighbor-Joining method) showed that 
nucleotide and amino acid sequences of capsid protein gene of coneflower isolate named as Р-
EP-Ukr-19 is the most identical to the Ukrainian isolates from pumpkin, tomato, and cucumber. 
Our results showed that CMV coneflower isolate Р-EP-Ukr-19 belongs to the phylogenetic 
subgroup IB. Gladioli isolates demonstrated diversity in phylogenetic groups. So, isolates 
CMV-Gl-Skv-20 and CMV-Gl-SK-20 from Kyiv region belong to the phylogenetic group IA, 
while the isolate CMV-Gl-SkvP-20 (Ac. No in NCBI GenBank MW847714) from Poltava 
region, clustered with phylogenetic subgroup IB. The highest identity of the gladioli IA group 
isolates was found to be with Turkish and Australian vegetable CMVs. The CMV-Gl-SkvP-20 
the most closely related with Ukrainian and Chinese vegetable isolates, and with Ukrainian 
from purple coneflower. In conclusion, high identity level of the sequences of coneflower and 
gladioli isolates with vegetable ones testifies about transmission of the CMV by aphids between 
the ornamental plantations and vegetable fields. The obtained results showed high prevalence 
of cucumber mosaic virus (in all parts of the country), phylogenetic diversity of the viral isolates 
and potential danger of the pathogen to ornamental and agricultural plants in Ukraine. 
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Abstract: Gladiolus (Gladiolus sp.) and purple coneflower (Echinacea purpurea) are valuable 
ornamental plants with medicinal properties. They can be affected by viruses and serve as 
reservoirs for pathogens that infect economically important agricultural crops. The most 
common and dangerous for gladiolus and purple coneflower plants in the world is the cucumber 
mosaic virus (CMV). CMV has been shown to significantly decrease concentration of 
biologically active substances in coneflower and causes reduction of the number of corms and 
cormels; shorter life of the stock; lower number of florets and deterioration of the gladioli 
flowers quality (Kaur et al. 2015; Dunich, Mishchenko, 2015). It is dangerous not only for 
ornamental, but also for many other plants. Harmful of this virus is it infects a wide range of 
plants (more than 1,200 species) and is transmitted by 80 aphid species. The aim of the study 
was to investigate gladiolus and coneflower plants for CMV infection and to analyze the 
biodiversity of its isolates. ELISA and RT-PCR methods have shown that gladiolus and purple 
coneflower plants in Ukraine are affected by the cucumber mosaic virus. The virus was detected 
on Echinacea in Poltava region, on gladioli it was detected in the northern (Sumy region), 
central (Kyiv and Poltava regions), southern (Kherson region) and western (Zhytomyr and Lviv 
region) parts of Ukraine. Phylogenetic analysis (Neighbor-Joining method) showed that 
nucleotide and amino acid sequences of capsid protein gene of coneflower isolate named as Р-
EP-Ukr-19 is the most identical to the Ukrainian isolates from pumpkin, tomato, and cucumber. 
Our results showed that CMV coneflower isolate Р-EP-Ukr-19 belongs to the phylogenetic 
subgroup IB. Gladioli isolates demonstrated diversity in phylogenetic groups. So, isolates 
CMV-Gl-Skv-20 and CMV-Gl-SK-20 from Kyiv region belong to the phylogenetic group IA, 
while the isolate CMV-Gl-SkvP-20 (Ac. No in NCBI GenBank MW847714) from Poltava 
region, clustered with phylogenetic subgroup IB. The highest identity of the gladioli IA group 
isolates was found to be with Turkish and Australian vegetable CMVs. The CMV-Gl-SkvP-20 
the most closely related with Ukrainian and Chinese vegetable isolates, and with Ukrainian 
from purple coneflower. In conclusion, high identity level of the sequences of coneflower and 
gladioli isolates with vegetable ones testifies about transmission of the CMV by aphids between 
the ornamental plantations and vegetable fields. The obtained results showed high prevalence 
of cucumber mosaic virus (in all parts of the country), phylogenetic diversity of the viral isolates 
and potential danger of the pathogen to ornamental and agricultural plants in Ukraine. 
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Abstract: Helminth infections are among the commonest infections in the developing world. 
Developing of resistance in helminthic against conventional anthelmintic drugs, however, has 
become a foremost problem in the treatment of helminth diseases leading to the evaluation of 
medicinal plants as an alternative source of anthelmintic. The purpose of this study was to 
evaluate the anthelmintic activity of methanol extract of leaves. This is the first study that 
examines the anthelmintic effect of Lilium martagon leaves. The present study was aimed at 
the evaluation of in vitro anthelmintic activity of methanol extract of Lilium martagon L. 
extracts growing in Kazakhstan and Turkey against earthworms Tubifex tubifex. The various 
concentrations (5, 10, 20, and 30 mg/mL) of plant extract were tested and results were expressed 
in terms of time for paralysis and time of the death of worms. The higher concentrations of 
plant extract 30mg/mL produced faster paralytic effects and showed a shorter time of death. 
The methanol extract from Kazakhstan samples (11±0.03 minutes) was found to be the most 
efficient. 
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Abstract: Study of cetacean stranding behavior in the Black Sea and the Sea of Azov along the 
Ukrainian coastline is important to understand the spatial pattern of cetaceans distribution and 
the reason for their deaths. The research period is 4 years (2017-2020). The research used 
methodology approaches developed by K. Vishnyakova, P. Gol’din and O. Gladilina (2004, 
2014, 2017, 2018). The principal object of research is the Black Sea porpoise (Phocoena 
phocena relicta) whose remains are the most frequent of all stranded animals.  
Dead animal remains are recorded throughout a year by field investigations, interviews of local 
population and tourists, and the monitoring of mass and social media. Furthermore, remains 
were discovered on the routes covering the north-western coast of the Black Sea. Data analysis 
compared the number of stranding cases in different areas, at different years, seasons and time 
periods relevant to the annual mating and migration cycles. A single database was created for 
this purpose.  
It has been found that numbers of stranding cases differed significantly between specific years 
and seasons. The largest number of finds is typically registered towards the end of spring – the 
early summer. May through July demonstrates the verifiable increase in the number of stranding 
cases (1.5 to 3.5 higher compared to other seasons). This is the period involving higher energy 
expenditure for lactation and transition of younger specimens to independent foraging. 
Subsequently, the number of finds decreases in the course of autumn, reaches a minimum in 
winter and goes up slowly again in spring. 
Spatial distribution of animal stranding cases is dependent on sea currents. Certain territories – 
«pockets» – have been identified where the most of stranding incidents occur. Difference 
between current patterns in the Black Sea and the Sea of Azov determines the existing 
differences in the stranding dynamic. 
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Abstract: Study of cetacean stranding behavior in the Black Sea and the Sea of Azov along the 
Ukrainian coastline is important to understand the spatial pattern of cetaceans distribution and 
the reason for their deaths. The research period is 4 years (2017-2020). The research used 
methodology approaches developed by K. Vishnyakova, P. Gol’din and O. Gladilina (2004, 
2014, 2017, 2018). The principal object of research is the Black Sea porpoise (Phocoena 
phocena relicta) whose remains are the most frequent of all stranded animals.  
Dead animal remains are recorded throughout a year by field investigations, interviews of local 
population and tourists, and the monitoring of mass and social media. Furthermore, remains 
were discovered on the routes covering the north-western coast of the Black Sea. Data analysis 
compared the number of stranding cases in different areas, at different years, seasons and time 
periods relevant to the annual mating and migration cycles. A single database was created for 
this purpose.  
It has been found that numbers of stranding cases differed significantly between specific years 
and seasons. The largest number of finds is typically registered towards the end of spring – the 
early summer. May through July demonstrates the verifiable increase in the number of stranding 
cases (1.5 to 3.5 higher compared to other seasons). This is the period involving higher energy 
expenditure for lactation and transition of younger specimens to independent foraging. 
Subsequently, the number of finds decreases in the course of autumn, reaches a minimum in 
winter and goes up slowly again in spring. 
Spatial distribution of animal stranding cases is dependent on sea currents. Certain territories – 
«pockets» – have been identified where the most of stranding incidents occur. Difference 
between current patterns in the Black Sea and the Sea of Azov determines the existing 
differences in the stranding dynamic. 
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Abstract: Fungal spores are important bio-particles frequently encountered in the atmosphere. 
Cladosporium and Alternaria spores are generally recorded as dominant in many atmospheric 
fungal spore studies and have high allergic effects on susceptible individuals. The species 
belonging to these two genera may live as pathogens on the plants and cause low yield. This 
study was carried out for three years between January 2018 to December 2020. Durham 
sampler, which is the device of the gravimetric method, was used in the research. A total of 
17399 Cladosporium and Alternaria spores were recorded in the Gelibolu (Çanakkale) 
atmosphere for three years. The total numbers of Cladosporium spores were found about 5 
times more than the total numbers of Alternaria spores. This study aims to determine the inter-
annual and seasonal variation of atmospheric spores in these two genera during the three years. 
The maximum spore numbers were recorded in June for both spore types. Summer months can 
be reported as a risky period in terms of Alternaria and Cladosporium pathogenicity and 
atmospheric fungal spore allergy in the region. 
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Abstract: Sorbaria pallasii (G. Don fil.) Pojark (= S. grandiflora [Sweet] Maxim.) is a ≤50-
cm-high shrub that belongs to the Spiraeoideae Agardh subfamily of the Rosaceae Juss. family. 
This plant grows in Eastern Siberia and in the Russian Far East on rocky slopes and placers and 
alpine lawns and in rocky lichen tundra. There are no literature data on biological activities of 
its chemical components or on the profile and levels of active ingredients of S. pallasii. We 
have previously found by high-performance liquid chromatography that at least of 22 phenolic 
compounds are present in aqueous-ethanol extracts from S. pallasii leaves and at least 28 in its 
inflorescences (Kostikova & Veklich, 2020). Two acids (chlorogenic and p-hydroxybenzoic) 
and five flavonols (hyperoside, isoquercitrin, quercitrin, kaempferol, and astragalin) were 
identified among them (Kostikova & Veklich, 2020). Antiradical activity and levels of the main 
classes of phenolic compounds in dry extracts of the aerial parts of the S. pallasii plants were 
investigated for the first time. The plants were collected in their natural habitats in Amur Oblast 
(Far East of Russia): in Zeya Nature Reserve (Population 1: P1) and near the village of Mogot 
(P2). Both populations grow on a rocky slope overgrown with moss (subalpine zone). Plants 
from P1 (27.06.2019) and from P2 (30.06.2020) were collected at the flowering stage. 
Antiradical activity was determined via a reaction with the 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) radical. Concentrations of phenolic compounds in the extracts were examined by 
ultraviolet spectrometry. The analysis of the dry extracts of S. pallasii from the two natural 
populations showed a fairly high antiradical activity. The P2 extract showed greater antiradical 
activity (half-maximal inhibitory concentration [IC50] = 52.34 μg/mL) than the P1 extract (IC50 
= 66.6 μg/mL). The antiradical activity of standard substances—trolox (IC50 = 7.47 μg/mL), 
quercetin (IC50 = 6.2 μg/mL), and ascorbic acid (IC50 = 9.19 μg/mL)—was higher. 
Concentrations of phenolcarboxylic acids, flavonols, catechins, and tannins in the extracts from 
the aerial parts of S. pallasii were studied next. Levels of almost all phenolic compounds were 
higher in the P2 extract, which manifested higher antiradical activity. Levels of 
phenolcarboxylic acids and catechins were slightly higher in the P2 extract (214.3 and 108.5 
mg/g, respectively) compared to the P1 extract (206.2 and 87.9 mg/g). The concentration of 
tannins was practically the same in the two samples (345.0 mg/g in P1 and 346.6 mg/g in P2). 
The level of flavonols was almost 2-fold higher in the P2 extract (92.8 mg/g) than in the P1 
extract (55.9 mg/g). Extracts from the aerial parts of S. pallasii hold promise for the search for 
new antioxidants in natural sources. 
 
Keywords: Sorbaria pallasii, Antiradical activity, DPPH, Phenolic compound,    
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Abstract: Sorbaria pallasii (G. Don fil.) Pojark (= S. grandiflora [Sweet] Maxim.) is a ≤50-
cm-high shrub that belongs to the Spiraeoideae Agardh subfamily of the Rosaceae Juss. family. 
This plant grows in Eastern Siberia and in the Russian Far East on rocky slopes and placers and 
alpine lawns and in rocky lichen tundra. There are no literature data on biological activities of 
its chemical components or on the profile and levels of active ingredients of S. pallasii. We 
have previously found by high-performance liquid chromatography that at least of 22 phenolic 
compounds are present in aqueous-ethanol extracts from S. pallasii leaves and at least 28 in its 
inflorescences (Kostikova & Veklich, 2020). Two acids (chlorogenic and p-hydroxybenzoic) 
and five flavonols (hyperoside, isoquercitrin, quercitrin, kaempferol, and astragalin) were 
identified among them (Kostikova & Veklich, 2020). Antiradical activity and levels of the main 
classes of phenolic compounds in dry extracts of the aerial parts of the S. pallasii plants were 
investigated for the first time. The plants were collected in their natural habitats in Amur Oblast 
(Far East of Russia): in Zeya Nature Reserve (Population 1: P1) and near the village of Mogot 
(P2). Both populations grow on a rocky slope overgrown with moss (subalpine zone). Plants 
from P1 (27.06.2019) and from P2 (30.06.2020) were collected at the flowering stage. 
Antiradical activity was determined via a reaction with the 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) radical. Concentrations of phenolic compounds in the extracts were examined by 
ultraviolet spectrometry. The analysis of the dry extracts of S. pallasii from the two natural 
populations showed a fairly high antiradical activity. The P2 extract showed greater antiradical 
activity (half-maximal inhibitory concentration [IC50] = 52.34 μg/mL) than the P1 extract (IC50 
= 66.6 μg/mL). The antiradical activity of standard substances—trolox (IC50 = 7.47 μg/mL), 
quercetin (IC50 = 6.2 μg/mL), and ascorbic acid (IC50 = 9.19 μg/mL)—was higher. 
Concentrations of phenolcarboxylic acids, flavonols, catechins, and tannins in the extracts from 
the aerial parts of S. pallasii were studied next. Levels of almost all phenolic compounds were 
higher in the P2 extract, which manifested higher antiradical activity. Levels of 
phenolcarboxylic acids and catechins were slightly higher in the P2 extract (214.3 and 108.5 
mg/g, respectively) compared to the P1 extract (206.2 and 87.9 mg/g). The concentration of 
tannins was practically the same in the two samples (345.0 mg/g in P1 and 346.6 mg/g in P2). 
The level of flavonols was almost 2-fold higher in the P2 extract (92.8 mg/g) than in the P1 
extract (55.9 mg/g). Extracts from the aerial parts of S. pallasii hold promise for the search for 
new antioxidants in natural sources. 
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Abstract: Microsatellite sequences are repeated DNA base sequences, usually involve several 
base pairs long. Microsatellite markers provide important information for identifying conserved 
gene regions and understanding the processes involving flow, genetic neighborhood, and 
genetic deviation rates. The RFLP technique is the process of discrimination and displaying the 
DNA molecule into fragments of different sizes by using restriction enzymes. In this project, 
we aimed to develop the high specific marker by combining microsatellite and RFLP methods. 
As a model organism, we selected strain of Xanthomonas euvesicatoria, X. vesicatoria. The 
distinction of Xanthomonads species, which causes spot disease which is the reason for crop 
loses on tomatoes production areas. In this study, intraspecific discrimination studies were 
carried out. Genomic DNA isolations performed from Xanthomonads strains collected from 
different regions were amplified with the primers specific to microsatellites depending whole 
genome of the model organism. The amplified microsatellite sequences performed with the 
PCR products were cut with different restriction enzymes and restriction sites. The strains were 
analyzed according to genetic relationship and distance, compared to the reference genome. 
Our study has proved that many other bacterial species could be distinguished at intra-specific 
level by the developed marker method. 
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Abstract: The Enterobacteriaceae is the largest and heterogeneous family of gram-negative 
bacilli, which has medical importance. Many of the bacteria in this family are found in the 
intestinal and extra-intestinal flora of humans and animals, plants, soil, water; that exist as 
pathogen, commensal or saprophyte. Enterobacteriaceae family can be isolated in course of 
infections at every tissue and organ, such as septicemia, meningitis, surgical wound infections, 
pneumonia, urinary tract infections in humans. There are more than 40 genera involving 150 
species in the family. Major pathogenic genera with medical importance belongs to 
Enterobacteriaceae family including Escherichia, Klebsiella, Salmonella, Shigella, Citrobacter, 
Enterobacter, Proteus, Yersinia, Morganella, Serratia, Providencia. Scientific studies showed 
that resistance rates showing rapid and continuous change in Enterobacteriaceae member cause 
of gradually genetic changes occurred in recent years. Increasing the genetic structure causing 
resistance to antibiotics rapidly spread with plasmid transmission between different bacteria 
that makes the current treatment options more complicated. In infectious diseases, the 
distribution of causative microorganisms and their antibiotic susceptibility vary over the years. 
In order to guide effective treatment, genetic changes in the pathogen and its antibiotic 
susceptibility should be continuously determined. Today, antibiotic selection has become very 
important to appropriate treatment and preventing the development of resistance. We assume 
that this study will be guide for the treatment of infections caused by Enterobacteriaceae species 
in our region. In the study, the resistance rates of 507 Enterobacteriaceae bacteria delivered 
from various clinics to the microbiology laboratory of Mugla Sıtkı Koçman Training and 
Research Hospital between 2019-2021.Our study is on  Enterobacteriacea type bacteria grown 
in various culture samples collected from hospitalized patients in the intensive care unit, clinical 
wards and outpatients. These samples were inoculated on 5% sheep blood agar, EMB agar and 
chrom agar, and were subjected to automated systems to identify and examine them according 
to their reproductive status. Identification of isolated microorganisms and antibiotic 
susceptibility tests were performed with the BD phoenix identification and antibiotic testing 
device system, and the results were interpreted according to Clinical and Laboratory Standards 
Institute (CLSI) standards. The data obtained in this study were expressed as frequency and 
percentage values. The statistical analyzes of the data performed using the Epicenter 
specialization program were used to compare according to the antibiotic susceptibility of the 
isolates. The resistance profiles of bacteria belonging to the Enterobacteriaceae family, which 
is accepted as Global Health Disease, and its microbial diversity were determined in Muğla 
province. 
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Abstract: The Enterobacteriaceae is the largest and heterogeneous family of gram-negative 
bacilli, which has medical importance. Many of the bacteria in this family are found in the 
intestinal and extra-intestinal flora of humans and animals, plants, soil, water; that exist as 
pathogen, commensal or saprophyte. Enterobacteriaceae family can be isolated in course of 
infections at every tissue and organ, such as septicemia, meningitis, surgical wound infections, 
pneumonia, urinary tract infections in humans. There are more than 40 genera involving 150 
species in the family. Major pathogenic genera with medical importance belongs to 
Enterobacteriaceae family including Escherichia, Klebsiella, Salmonella, Shigella, Citrobacter, 
Enterobacter, Proteus, Yersinia, Morganella, Serratia, Providencia. Scientific studies showed 
that resistance rates showing rapid and continuous change in Enterobacteriaceae member cause 
of gradually genetic changes occurred in recent years. Increasing the genetic structure causing 
resistance to antibiotics rapidly spread with plasmid transmission between different bacteria 
that makes the current treatment options more complicated. In infectious diseases, the 
distribution of causative microorganisms and their antibiotic susceptibility vary over the years. 
In order to guide effective treatment, genetic changes in the pathogen and its antibiotic 
susceptibility should be continuously determined. Today, antibiotic selection has become very 
important to appropriate treatment and preventing the development of resistance. We assume 
that this study will be guide for the treatment of infections caused by Enterobacteriaceae species 
in our region. In the study, the resistance rates of 507 Enterobacteriaceae bacteria delivered 
from various clinics to the microbiology laboratory of Mugla Sıtkı Koçman Training and 
Research Hospital between 2019-2021.Our study is on  Enterobacteriacea type bacteria grown 
in various culture samples collected from hospitalized patients in the intensive care unit, clinical 
wards and outpatients. These samples were inoculated on 5% sheep blood agar, EMB agar and 
chrom agar, and were subjected to automated systems to identify and examine them according 
to their reproductive status. Identification of isolated microorganisms and antibiotic 
susceptibility tests were performed with the BD phoenix identification and antibiotic testing 
device system, and the results were interpreted according to Clinical and Laboratory Standards 
Institute (CLSI) standards. The data obtained in this study were expressed as frequency and 
percentage values. The statistical analyzes of the data performed using the Epicenter 
specialization program were used to compare according to the antibiotic susceptibility of the 
isolates. The resistance profiles of bacteria belonging to the Enterobacteriaceae family, which 
is accepted as Global Health Disease, and its microbial diversity were determined in Muğla 
province. 
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Abstract: Scanning Electron Microscope (SEM) was invented in 1930s and it has become 
essential for science and industry since 1960s. It changed our way of looking into a material, 
because through scanning the surface with electron beams, it shows an up-close 3D image in a 
micro or nano scale. Almost any substance which can be sized down to a couple centimeters 
can be analyzed with SEM such as organic, moist biological tissues and inorganic dry chemicals 
after preparation steps. Despite the revolutionary development of SEM, the 3D images 
produced can only be in black-and-white. Therefore, the layer and feature perception, which is 
especially important for biological samples, cannot be achieved as clear as a dyed sample under 
light microscope. Neuroscientists and physiologists found that our visual brain colors black-
and-white images using prior knowledge. For example, if we see a grey image of a banana, our 
brain starts to encode colors, in this case yellow. But for objects that are alien to us prior seeing 
the image, this process is interrupted. Moreover, colored images are more memorable than 
black-and-white. For that, the problem of grey SEM images is solved by artificial coloring via 
novel and sophisticated software such as Adobe Photoshop, Corel Draw Graphics or Auto Cad. 
However, artificial coloring can be deceiving if it does not right. Here we compare raw and 
artificially colored SEM images of three biological samples including scale, extremity, and 
vertebrae of a lizard. If the coloring is not right, the reality of the specimen is lost therefore it 
becomes offcast for scientific and educational use. The image should be analyzed by an expert 
of the subject for separation of different/similar layers and features to be factually accurate. 
Varying parts that share a common origin should be pointed. Color choice depends on the 
purpose of use; for scientific studies and articles, realistic colors should be used. On the 
contrary, opposed, and vivid colors would be better for educational purpose because it helps to 
show differences just like a dyed histological sample. As a result, a grey SEM image can be 
revived using right colors with the right software and under the supervision of an expert. 
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Abstract: Phenotypic evaluation of vegetation indices (VIs) by spectral reflectance is a reliable 
assessment of the physiological state of plants. We have chosen two well-established indices, 
Renormalized Difference Vegetation Index (RDVI) and Carotenoid Reflectance (CRI1) among many 
available VIs for drought stress detection and adaptation. The main purpose of the study was to 
characterize the physiological condition of wheat plants during non-invasive phenotyping under varying 
degrees of drought stress and recovery after rewatering. To this end, RDVI and CR have been examined 
under control and drought conditions in wheat genotypes of Azerbaijani origin with contrasting drought 
tolerance, such as two tetraploid genotypes, Barakatli 95 (tolerant), Garagylchyg 2 (sensitive), and two 
hexaploid genotypes, Azamatli 95 (less sensitive), Giymatli 2/17 (sensitive), in comparison with 
German hexaploid winter wheat cultivar Batis and the synthetic hexaploid wheat accession Syn022L. 
Spectral reflectance measurements were made 3, 5, 7 days after stress (DAS) and 1, 2, 3 days after 
rewatering (DAR) in ten replications on each genotype under control and drought stress scenarios.  
The measurement of RDVI revealed no significant differences between well-watered plants, except for 
synthetic hexaploid wheat accession Syn022L. This parameter decreased in almost all genotypes 
exposed to drought stress. In the initial period of stress, a lower value was found for the Barakatli 95 
and Syn022L compared to the control block. At 5 DAS, the condition of the plants appears to be 
relatively stable because in all genotypes, RDVI stabilizes at this stage and returns to the control level. 
After 7 DAS, this index decreased sharply in all genotypes. Interestingly, this parameter was reduced 
significantly in the drought-sensitive genotypes of Azerbaijani origin. 
When measuring the CRI1, the first reaction to stress was observed in Barakatli 95 and Syn022L. 
However, both genotypes could return to the control state after 5 DAS. The same tendency in the change 
of the CRI1 parameter was observed in the drought-sensitive tetraploid and hexaploid genotypes, where 
the carotenoid reflectance decreased with increasing intensity of drought stress. In Azamatli 95, no 
change was observed in the early stages of stress, but CRI1 decreased when the stress was more severe. 
Contrastingly, in Barakatli 95, the carotenoid reflectance which had decreased in the early stages of 
stress, returned to normal as the stress intensified. 
Thus, we found that the vegetation indices of tetraploid genotypes and synthetic wheat accession were 
less affected by drought than those of hexaploids wheat cultivars as well as the stress recovery was 
faster.  
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Abstract: Phenotypic evaluation of vegetation indices (VIs) by spectral reflectance is a reliable 
assessment of the physiological state of plants. We have chosen two well-established indices, 
Renormalized Difference Vegetation Index (RDVI) and Carotenoid Reflectance (CRI1) among many 
available VIs for drought stress detection and adaptation. The main purpose of the study was to 
characterize the physiological condition of wheat plants during non-invasive phenotyping under varying 
degrees of drought stress and recovery after rewatering. To this end, RDVI and CR have been examined 
under control and drought conditions in wheat genotypes of Azerbaijani origin with contrasting drought 
tolerance, such as two tetraploid genotypes, Barakatli 95 (tolerant), Garagylchyg 2 (sensitive), and two 
hexaploid genotypes, Azamatli 95 (less sensitive), Giymatli 2/17 (sensitive), in comparison with 
German hexaploid winter wheat cultivar Batis and the synthetic hexaploid wheat accession Syn022L. 
Spectral reflectance measurements were made 3, 5, 7 days after stress (DAS) and 1, 2, 3 days after 
rewatering (DAR) in ten replications on each genotype under control and drought stress scenarios.  
The measurement of RDVI revealed no significant differences between well-watered plants, except for 
synthetic hexaploid wheat accession Syn022L. This parameter decreased in almost all genotypes 
exposed to drought stress. In the initial period of stress, a lower value was found for the Barakatli 95 
and Syn022L compared to the control block. At 5 DAS, the condition of the plants appears to be 
relatively stable because in all genotypes, RDVI stabilizes at this stage and returns to the control level. 
After 7 DAS, this index decreased sharply in all genotypes. Interestingly, this parameter was reduced 
significantly in the drought-sensitive genotypes of Azerbaijani origin. 
When measuring the CRI1, the first reaction to stress was observed in Barakatli 95 and Syn022L. 
However, both genotypes could return to the control state after 5 DAS. The same tendency in the change 
of the CRI1 parameter was observed in the drought-sensitive tetraploid and hexaploid genotypes, where 
the carotenoid reflectance decreased with increasing intensity of drought stress. In Azamatli 95, no 
change was observed in the early stages of stress, but CRI1 decreased when the stress was more severe. 
Contrastingly, in Barakatli 95, the carotenoid reflectance which had decreased in the early stages of 
stress, returned to normal as the stress intensified. 
Thus, we found that the vegetation indices of tetraploid genotypes and synthetic wheat accession were 
less affected by drought than those of hexaploids wheat cultivars as well as the stress recovery was 
faster.  
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Abstract: The genus Potentilla was published in the 4th volume of “Flora of Turkey” 
According to this study, Potentilla genus is represented by 55 taxa in Turkey. With volumes 10 
and 11 published in 1988 and 2000, the genus Potentilla is represented by 63 taxa. According 
to the “Flora List of Turkey” published in 2012, the genus Potentilla is represented by 61 taxa 
in Turkey.Group D of the Potentilla genus is represented by 11 species and 13 taxa In the Flora 
of Turkey. 3 of these 13 taxa (23.07%) are endemic. After the publication of the 4th volume of 
the Flora of Turkey, 5 new taxa have been added and the existing 4 taxa have become synonym. 
Along with these new species, there are a total of 16 species and 18 taxa in D group of the 
Potentilla genus and 7 of the 18 taxa (38.88%) are endemic.The aim of this study is to rearrange 
the D group taxa of Potentilla genus in Turkey. Typifications, synonym lists, descriptions, 
ecology and phytogeography are provided for all D group Potentilla taxa. New features were 
determined which had previously not existed in descriptions of these taxa in Flora of Turkey 
and useful identification keys were prepared for all D group Potentilla taxa in Turkey. 
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Abstract: In this study, it was aimed to reveal the plants used for food by the people growing 
in Babadağ, Beyağaç, Bozkurt, Çameli, Çivril, Güney, Kale and Tavas Districts of Denizli. 
Field studies were carried out in various settlements of 8 districts. Interviews were made with 
resource persons. 
As a result of the interviews with the people of the district and village, the plants used for food 
in the region were determined in advance. The plants identified in the study were collected 
during the flowering period. The harvested plants were pressed, dried and identified. The 
species names and local names and usage patterns of the plants used by the public for food were 
determined. They were photographed as well as observed in the research area. 
140 taxa were identified in the study area. Information about the local names, parts used, uses 
and preparations of these plants are investigated. 
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Abstract: Drought is the most significant environmental stress in agriculture worldwide and 
improving yield under drought is a major goal of plant breeding. This deficit has an evident 
effect on plant growth that depends on both the severity and duration of the stress. Wheat is the 
most important cereal crop, it is a stable diet for more than one-third of the world population 
and contributes more calories and protein to the world diet than any other cereal crop. The main 
purpose of this study was to determine the total protein concentration, membrane stability, and 
antioxidant enzyme activities in different wheat genotypes under drought stress. Experiments 
were undertaken on the four bread wheat (Triticum aestivum L.) genotypes – Baba 75, 
Girmizigul 1, Khazri, and Mufitbey, provided by Gobustan Regional Experimental Station of 
the Research Institute of Crop Husbandry of Azerbaijan. The seeds were previously sterilized 
and planted in vegetation containers in peat-mixed soil. The plants were placed in a chamber 
with adjustable temperature and light mode (16/8). Day and night temperatures were maintained 
at 24/18 oC respectively. On the 12th day of seedlings, irrigation was continued in 4 repeated 
control variants, and in the other 4 repeated variants, drought was created by stopping irrigation. 
At 5 days after stress, three uniform leaf samples from well-watered and drought-treated plants 
were harvested, immediately frozen in liquid nitrogen, and kept at -800C until required. The 
amount of total protein in plant extracts was determined by the Bradford method. Under control 
conditions, the amount of protein was higher in the Khazri and Mufitbey genotypes. Results 
showed that the effect of drought on total protein content in various genotypes was significant. 
In all studied genotypes, this parameter increased under drought. In contrast to the control 
variants, a higher increase was observed in the genotypes Girmizigul 1 and Baba 75 varieties, 
3 and 2.5 times, respectively. In order to study membrane stability in drought-stressed wheat 
genotypes, the degree of membrane damage based on the exoosmos of electrolytes from the 
membranes was determined. To determine total electrolyte leakage from the tissues, plant 
extracts were kept in a boiling water bath for 30 min and the measurements were performed by 
the conductivity meter (Horiba Scientific). Based on this indicator, the membrane damage rate 
(MDR) was figured out. Under drought, the MDR increased in all genotypes: 4 times in 
Girmizigul 1, 3 times in Khazri and Mufitbey, and 2.5 times in Baba-75. MDR is a direct 
quantitative indicator of the stress damage to membranes and the opposite of thermal stability. 
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Abstract: In 2014, the decommission of Chornobyl Nuclear Power Plant Cooling Pond was 
started. As a result of the Cooling Pond water level has been declined the process of gradual 
transformation of the water ecosystem into the wetland is carried out. There is no analogy of 
the planned decommission of Cooling Pond with high level of radionuclide. The dewatering of 
the Chornobyl Nuclear Power Plant Cooling Pond leads to the formation of new phytocoenosis 
and habitat for many species of animals living in surrounding areas.    Animals have been 
captured in three sites. Gamma exposure rate was 0.11-0.40 mR/h. β -flux density above soil 
surface 102-620 cm2/min. Newly-formed phytocoenoses have provided to be a suitable food 
reserve for many species of animals living on surrounding areas, in particular, mouse-like 
rodents.  Abundance of animals in all polygons was grow to the highest level for all sites 
together to autumn 2019. Number of species at the polygons and level of biodiversity were 
growing up. On the site 1 number of species was 4 (Myodes glareolus, Apodemus uralensis, A. 
flavicollis, Mustela nivalis) with dominant specie M. glareolus 58%. On the site 2 number of 
species was 5 (A. flavicollis, A. agrarius, M. glareolus, Microtus minitus, Sorex spp.) with 
dominant species A. agrarius, 46%. On the site 3 number of species was 4 (A. agrarius, A. 
flavicollis, A. uralensis, M. glareolus) with dominante specie A. flavicollis, 69%. Values of 
diversity index Shannon-Wiener's H were on the highest level sinse 2018: 1.51, 1.88, 1.33 for 
site 1, 2 and 3 respectively. Level the Margalef's diversity index was high too: 0.92, 1.26, 0.92 
for site 1, 2 and 3 respectively.  
In 2020 A. flavicollis was dominant species 80%, 57%, 83% at the all sites. Number of species 
and biodiversity level (ecological indices) was sharp drop, while abundance of animals on site 
1, 3 were slightly lower, but on the site 2 was extremely high in 2020. 
By the autumn of 2020 the number of species ballsed off sharply at all polygons, it is possible 
we registered the effects of one common to all polygons studied factor, reduce water level in 
the soil  - that indirectly affects the animal fodder base. 
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for site 1, 2 and 3 respectively.  
In 2020 A. flavicollis was dominant species 80%, 57%, 83% at the all sites. Number of species 
and biodiversity level (ecological indices) was sharp drop, while abundance of animals on site 
1, 3 were slightly lower, but on the site 2 was extremely high in 2020. 
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we registered the effects of one common to all polygons studied factor, reduce water level in 
the soil  - that indirectly affects the animal fodder base. 
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Abstract: Fast-growing poplar and willow trees are plants belonging to widespread Salicaceae 
family consisting of many species playing an important role in wood and biofuel production, 
public services, environmental protection, soil health, and afforestation of degraded soils. In 
addition to its economic and environmental significance, the Populus genus is also a model for 
elucidating the physiological and molecular mechanisms of stress tolerance in tree species. 
Water deficit is one of the most severe abiotic factors limiting the plant growth and productivity. 
Under conditions of water shortage plants may accumulate osmoprotectors, including the 
carbohydrates, secondary metabolites, proline, and phytohormones. The accumulation of free 
proline in plant tissues occurs as a common reaction to water deficiency, salinity and other 
kinds of stress. The aim of our study was to estimate the accumulation of free proline in two 
poplar (‘Slava Ukrainy’ and ‘Guliver’) and willow (‘Pechalna’) clones in water-deficient 
conditions.  
The plants were grown outdoors with providing different water regimes: normal watering – 
100% (control) and water deficit – 75%, 50 % and 25% moisture by volume from the control. 
The content of free proline was determined by a modified Bates method by measuring the 
optical density of the ninhydrin-proline solution on a spectrophotometer (Specord 200, Analitik 
Jena, Germany) at a wavelength of 520 nm. Experimental observations have shown that the 
total content of proline differed among the clones. The poplar ‘Guliver’ has a lower content of 
proline compared to the poplar ‘Slava Ukrainy’ and the willow ‘Pechalna’. The level of free 
proline also differed between the samples of poplar ‘Guliver’ at the first and second years of 
growing under water deficiency. However, on the 30th day of treatment we did reveal any 
differences in the content of proline between the stressed and control plants. Thus, the clone 
factor has the only obvious effects on proline content while the factor of water regimes shown 
no effects on the level of proline. We hypothesize that water deficiency is more likely to alter 
proline levels as a shorter time response to stress than the terms of our analyses. 
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Abstract: Medicinal aromatic plants have been utilized by people for thousands of years in 
many areas such as health, cosmetics and spices. Plants used for traditional treatment have been 
passed down from generation to generation for thousands of years, untill it had reached our 
present day, however, changing climatic conditions may affect these plants, directly or 
indirectly. One of these effects may be the change in their secondary metabolite composition. 
Climate changes pose a serious risk of extinction for many plants, especially medicinal 
aromatics, it is possible to come across many studies on the chemical contents of medicinal 
aromatic plants in the literature, however, studies on stress conditions are limited. Living things 
adapt to changing environmental circumstances by manipulating their gene expression in cases 
where adaptation is not effective, they are exposed to stress conditions. With changing 
environmental conditions, plants are first exposed to oxidative stress and metabolic reactive 
oxygen species (ROS). ROS, which are highly prone to enter into biological reactions, have a 
direct effect on plant development as it affects its metabolism. Antioxidant enzymes are very 
effective in helping plants tolerate these oxidative stress; superoxide dismutase (SOD), 
ascorbate peroxidase (APX), and catalase (CAT) enzymes are the leading enzymes involved in 
oxidative stress tolerance. In addition; Boron (B) is one of the microelements necessary for 
plant growth, its requirement can vary greatly between species, however, the appropriate 
concentration range is less than that of other elements. It is known that B deficiency increases 
the accumulation of phenolic compounds by stimulating phenylalanine ammonium lyase 
(PAL), which is of commercial value. In addition to all of these, it has been reported by many 
researchers that B has a direct effect on the ascorbate/glutathione pathway and that oxidative 
stress occurs by decreasing both ascorbate and glutathione levels in B deficiency. It is also 
known that B supplement has an antioxidant effect as it increases the glutathione level. In this 
study, B supplementation will be applied to eliminate oxidative stress in wild olive plant 
micropropagated under in vitro conditions. Following the B addition, quantitative PCR analysis 
will be was performed to examine SOD, APX and CAT enzymes at the mRNA level. 
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Abstract: World population growth causes the increase of contaminated land areas and the 
level of pollution increases in direct proportion to development on country. Today, food, health 
and automotive industry wastes generated needs effective control, and are of great importance. 
The accumulation of pollutants in soils has a detrimental effect on soil fertility, ecosystem 
functions, and animal and human health through the food chain.  Bioremediation is a method 
to prevent toxicity and decompose environmental pollutants by using microorganisms which 
gains importance as an effective biotechnological approach. Pesticides are substances or 
compounds used to destroy, remove, and reduce the damages of pests that may cause product 
loss during the production, transportation and storage of various agricultural products. 
Pesticides are important for agricultural yield and quality, and if not used, they cause large 
agricultural losses. Despite pesticides with great agricultural benefits,  they could be toxic to 
living beings and their spreading to the environment cause large-scale environmental pollution 
problems. Today, pesticides are on the agenda as one of the primary environmental pollutants 
and bioremediation studies to reduce the residues of frequently used pesticides are supported. 
The aim of this study is to clarify the pesticide degradation ability of bacteria belonging to 
Serratia marcescens isolated from agricultural areas contaminated with pesticides. In this 
direction, Serratia marcescens resistance and degradation capability of the active ingredients 
used in insecticides, fungicides and herbicides was analyzed. In addition, the full genome 
sequence and gene region of Serratia marcescens revealed d s the reason for the pesticide 
degradation. 
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Abstract: Petunia plants can be infected with a number of RNA containing viruses: Tobacco 
Mosaic Virus (TMV), Cucumber Mosaic Virus, Potato Virus Y etc. Cultivars with viral 
infection have decreased decorative characteristics and can form a virus reservoir for uninfected 
plants. Biotechnology approaches allow the production of transgenic plants with increased 
resistance to viruses. The aim of our research was the production transgenic petunia plants 
expressing ZRNase II gene and determination of virus resistance of obtained plants. 

Agrobacterium-mediated genetic transformation of leaf discs from two petunia varieties (5P 
and М1) have been conducted with A. tumefaciens AGL0 strain harboring pbi-RNS vector 
(kindly donated by Professor Dr. A.V. Kochetov, Institute of Cytology and Genetics, Siberian 
Branch, RAS, Novosibirsk, Russia). Transgenic and wild type petunia plants were inoculated 
with 100 µl of virus containing inoculation buffer (the concentration of TMV was 2,5 mg/ml). 
The morphological signs of viral infection were estimated visually. The presence of viral 
antigens was confirmed by indirect enzyme-linked immunosorbent assay (ELISA). Indirect 
ELISA was performed using primary polyclonal rabbit antibodies to TMV and secondary goat-
antirabbit antibodies (Sigma), according to the manufacturer’s instructions.  

After Agrobacterium-mediated transformation putative transgenic plants have been obtained 
and were grown on the MS media supplemented with kanamycin-sulfate. 2 petunia lines of M1 
and 4 lines of P5 with pbi-RNS vector were selected. From each variety the most vigorously 
growing kanamycin-resistant lines were selected for PCR. All the selected lines possessed the 
amplificated fragment with primers to ZRNase II genes. The PCR analysis confirmed the 
ZRNase II gene integration into the petunia genome. After experimental infection of petunia 
plants the signs of viral infection were less expressed in transgenic plants compared with the 
wild type. Wild type petunia plants demonstrated such signs of viral infection as mosaic in 
leaves, leaf size reduction, rugosity of leaf blades in contrast to the transgenic. The decreased 
level of virus antigen accumulation in transgenic plants reveals beneficial influence of ZRNase 
II gene expression on plant resistance to phytopathogenic viruses. 

In our experiments we have obtained transgenic plants with ZRNase II gene. Utilization of 
extracellular ribonuclease genes for genetic transformation forms a new strategy for production 
of virus resistant plants. 
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Abstract: Petunia plants can be infected with a number of RNA containing viruses: Tobacco 
Mosaic Virus (TMV), Cucumber Mosaic Virus, Potato Virus Y etc. Cultivars with viral 
infection have decreased decorative characteristics and can form a virus reservoir for uninfected 
plants. Biotechnology approaches allow the production of transgenic plants with increased 
resistance to viruses. The aim of our research was the production transgenic petunia plants 
expressing ZRNase II gene and determination of virus resistance of obtained plants. 
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and М1) have been conducted with A. tumefaciens AGL0 strain harboring pbi-RNS vector 
(kindly donated by Professor Dr. A.V. Kochetov, Institute of Cytology and Genetics, Siberian 
Branch, RAS, Novosibirsk, Russia). Transgenic and wild type petunia plants were inoculated 
with 100 µl of virus containing inoculation buffer (the concentration of TMV was 2,5 mg/ml). 
The morphological signs of viral infection were estimated visually. The presence of viral 
antigens was confirmed by indirect enzyme-linked immunosorbent assay (ELISA). Indirect 
ELISA was performed using primary polyclonal rabbit antibodies to TMV and secondary goat-
antirabbit antibodies (Sigma), according to the manufacturer’s instructions.  

After Agrobacterium-mediated transformation putative transgenic plants have been obtained 
and were grown on the MS media supplemented with kanamycin-sulfate. 2 petunia lines of M1 
and 4 lines of P5 with pbi-RNS vector were selected. From each variety the most vigorously 
growing kanamycin-resistant lines were selected for PCR. All the selected lines possessed the 
amplificated fragment with primers to ZRNase II genes. The PCR analysis confirmed the 
ZRNase II gene integration into the petunia genome. After experimental infection of petunia 
plants the signs of viral infection were less expressed in transgenic plants compared with the 
wild type. Wild type petunia plants demonstrated such signs of viral infection as mosaic in 
leaves, leaf size reduction, rugosity of leaf blades in contrast to the transgenic. The decreased 
level of virus antigen accumulation in transgenic plants reveals beneficial influence of ZRNase 
II gene expression on plant resistance to phytopathogenic viruses. 

In our experiments we have obtained transgenic plants with ZRNase II gene. Utilization of 
extracellular ribonuclease genes for genetic transformation forms a new strategy for production 
of virus resistant plants. 
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Abstract: The blooming of the toxic species of algae brings numerous negative consequences 
around the world: drinking water contamination, fish and animal kills and human poisoning. 
Mitigation measures of Harmful Algal Bloom (HAB) occurrences starts with monitoring and 
timely detection of potentially toxic algae. Imaging Flow Cytometry (IFC) is a rapid method 
for the quantitative analysis of large amounts of microalgal samples. Although this technique 
has been widely applied in environmental studies, its potential as a tool for toxic algae research 
has not yet been fully exploited. The present work applied the FlowCAM imaging flow 
cytometer for detection of potentially toxic species of algae in eleven water bodies in 
Kazakhstan. Among eleven sampling sites, seven water bodies contained up to five genera of 
potentially toxic cyanobacteria. Thus, potentially toxic cyanobacteria Pseudanabaena 
limnetica, Dolichospermum cf. flos-aquae, Cuspidothrix issatschenkoi were identified as 
dominant species in the water samples from River Ural, where periodical fish kills took place 
in 2018-2021. IFC analysis also confirmed the presence of an invasive cyanobacteria 
Cylindrospermopsis raciborskii in the water samples from the river Ural. In addition, we 
detected Microcystis spp. in the lake Parchach in Almaty city and Dolichospermum spp. in the 
river Ishim. Syr-Darya river was observed to be abundant in Pseudanabaena limnetica and 
Cuspidothrix spp. These results demonstrate that IFC is a useful technique for potentially toxic 
algae identification which provides additional information regarding their size, biomass and 
abundance. The rapidness of IFC technique makes it convenient as a preliminary estimation of 
potentially toxic cyanobacteria presence. 
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Abstract: The aim of study is investigated the pollen and seed micromorphological characters 
of Turkish Saxifraga species and determined the systematic value of these characters in specific 
and infraspecific classification of these taxa. 
Saxifraga specimens used for this study were collected from natural habitats and different 
localities in Turkey by the first author. The collected specimens were marked with research’s 
number, dried according to standard herbarium methods. They were stored in Pamukkale 
University Herbarium (PAMUH). Flora of Turkey and the East Aegean Islands was used to 
identify the plant samples. The seed and pollen were preliminarily observed using a light 
microscope to make sure that they were of normal size and maturity. For Field Emission 
Scanning Electron Microscope (FESEM) studies, dried pollen grains and seed directly were 
transferred on aluminium stubs and coated with gold and they were photographed with Zeis 
Gemini. 
The conclusion of our study showed that the pollen and seed morphology of Saxifraga taxa is 
useful for the taxonomy of genus. 
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Abstract: In this research, The common blackbird (Turdus merula) was examined first time 
for helminths in Denizli (Inner-west Anatolia Region) from Turkey, during 2020 and 2021. Of 
16 Turdus merula 12 (75%) were infected with 1 or more helminths. The helminth fauna of T. 
merula included 6 species of which were 2 species of cestodes (Raillietina cesticillus, 
Hymenolepis sp.), 3 species of digeneans (Tamerlania zarudnyi, Bilharziealla polonica, 
Brachylecithum sp.), and 1 species of acanthocephalan (Corynosoma peposacae). 
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Abstract: In this study, a dead jay sample (Garrulus glandarius) collected from Denizli 
Province (Turkey) in 2020, and examined first time for helminths. A total of four 
acanthocephalan samples (2 ♀♀ and 2 ♂♂) were observed from the dissected small intestine. 
Acanthocephalan samples have been analyzed under a microscope and diagnosed as 
Prosthorhynchus spirale. Garrulus glandarius represents a new host record for P. spirale in 
Turkey. 
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Abstract: Study of regularly of morphology and vitality of pollen Lucie Cherry L. introduced 
on Absheron. Despite a presence of three sprouting fissures in a pollen, only one pollen tube 
with thickened capsule at the end appears. Our studies have shown that vitality of a pollen is 
extremely high, it grows well in all the concentrations. But in all the concentrations time and 
percent are not the same. Optimal concentration of saccharose stimulating sprouting the pollen 
were 20% in which next day following the sowing 70-75% pollen grains grew. The morphology 
and the vital ability of pollens were studied by Pausheva method as to vitality of a pollen it was 
determined by way of sprouting on artificial medium by method of I.N. Golunbinsky. Prepared 
samples were investigated in flumo scope microscope and the pictures were taken by the 
AM7023 camera. The criterion of vitality was a quantity of sprouted pollen grains expressed in 
the percents from total quantity of calculated pollens. Sprouting pollen of these species begins 
since increase of volume of  pollen grains as a result of their contiguity with intrient  medium 
and swelling of  protoplasm. Despite a presence of three sprouting fissures in a pollen, only one 
pollen tube with thickened capsule at the end appears. Our studies have shown that vitality of a 
pollen is extremely high, it grows well in all the concentrations. But in all the concentrations 
time and percent are not the same. In the article had been identified that, the length of polar axis 
is 26 mkm., equatorial diametr 31 mkm . from the polar outline the pollen grains are rounded-
triangular and from the equator are elliptic. Optimal concentration of saccharose stimulating 
sprouting the pollen were 20 in which next day following the sowing 70-75 pollen grain grew. 
So, it’s necessary to conclude that introduced on Absheron consistently passed all stages of 
vegetative and reproductive development (morphogenesis of leafs and flowers buds flowers, 
inflorescences, flowering and fructification). 
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Abstract: Nowadays, biotechnology is one of the unique tools for preserving biological 
diversity of plant species and new breeding forms. Apricot (Prunus armeniaca L., Rosaceae) is 
one of the most ancient and valuable fruit crops in the world. Its fruits are characterized by early 
ripening, good taste and medicinal properties. In the Nikita Botanical Gardens, the apricot 
collection is represented by 479 cultivars and 227 breeding forms. The object of our research 
was to develop biotechnological approaches to obtaining new breeding forms of apricot. 
Apricot embryos from intercultivar crosses were introduced in vitro on Monnier (1973) culture 
medium and cultured at a low positive temperature (4±1°C) without light. Mature seedlings 
2.25-3.90 cm long were obtained after 45-60 days. The seedling regeneration frequency in the 
forms ‘Olis × Bergarouge’ and ‘Zorky × Stark Early Orange’ were 95.2% and 79.7%, 
respectively. The regenerative capacity of apricot seedlings and cotyledons was also studied. 
Use of 0.75-1.0 mg L-1 BAP and 0.05-0.1 mg L-1 NAA in QL (Quoirin & Lepoivre, 1997) 
medium induced organogenesis in seedling segments. A high regenerative response was noted 
in the hybrid form 'Olis × Bergarouge'. On the Murashige & Skoog (1962) medium 
supplemented with 0.22 mg L-1 2,4-D and 1.1 mg L-1 BAP as an inducer of morphogenesis, a 
morphogenic callus was induced on the cotyledons of two hybrid forms. With further callus 
culture, the morphogenetic capacity was realized via hemmogenesis and organogenesis. 
 
Acknowledgment: This study was funded by a research grant No. 19-16-00091 of the Russian Science 
Foundation. 
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Abstract: Well-known in the world perfume and cosmetic trade markets as “Muss-De-Shen” resinoids 
(rubberies) and essences, obtained from the lichens (Lichenes) can’t be replaced with any natural and 
synthetic substances in the modern perfume industry. These substances have a great importance in the 
regulation of fragrance quality of the whole perfume produce. The colors obtained from the lichens are 
more stable, unfading, ecologically clean and irreplaceable in the cosmetic industry. They are the 
compound parts of such perfume products as “Chypre”, “Fugares”, “Foin coupes”, “Bruere”, “Marshel”, 
“Frangipas” and so on.  

Well-known in the world perfume and cosmetic markets French perfume products are the result of 
pharmaceutical properties of “Muss-de-shen” resinoids. Since XV-XVI centuries the lichens have been 
used as the perfume produce. Later, the valuable peculiarities of this plant have been forgotten and only 
in 80-90th of the last century after the long break the French perfume producers introduced the lichens 
into the cosmetic industry as the raw material. On the basis of the raw material, gathered from different 
parts of France – the Fonteneble oak forest on the left bank of Seine-river, the Kotdor forest near the 
Digon city, the Vogues mountains, the Small Alps, Dom, Arden and the Central massif of France, the 
Central European forests, the Berber province, which is situated between Azrau and Thimatit – the 
French perfume production won the world fame. In 1920 in Maracco city the supplies of this plant have 
been defined and afterwards, the special factory was built for its production. Many efforts have been 
applied in order to use the plant in industrial scale. The quality of the essences and extracts used in 
perfume industry depends not only on the origin of the species, but also on the place of its growth and 
the substrate on which it has developed. The raw material, gathered from the conifers of Europe is 
considered not suitable. Since the bark of the conifers contains some resin, it gives the extract an 
unpleasant smell of turpentine. The only raw material that meets the requirements of the world trade 
markets is the one gathered in the oak forests and fruit gardens of the Caucasus. The extracts, obtained 
from these species take the special place in the world trade markets due to their quality and stability. 
That is why, in 1933-37 the French perfume producers were gathering the raw material from many 
regions of Russia and Caucasus, and particularly noticed the quality of the Caucasian raw material. 
However, the beginning of the II World War didn’t give the opportunity to finish this work. Afterwards, 
the problem of using this plant in industrial purposes has been forgotten due to the obtaining of the 
synthetic substances. Some French perfumers, who struggle for their fame, still remember “Muss-de-
shen” and try to gain the raw material. 

Taking into attention that synthetic preparations cause in the human organism morpho-physiological, 
molecular, genetic changes and illnesses, which arose due to them, require the use of natural extracts, 
the species composition, spreading and supplies of aromatic lichens have been studied in Azerbaijan. It 
was established, that there are 24 lichen species in the Republic, which can be used in the perfume 
industry. 
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Abstract: Crop losses due to damage of cultural plants by resistant subpopulations of 
pathogenic fungi are a significant problem of modern agriculture. By using well-studied yeast 
species Saccharomyces cerevisiae and its close wild relative S. paradoxus we could model 
formation of adaptive regrowth in pathogenic fungi. Isolation of respiratory deficient petite 
mutants, that totally lost their mitochondrial DNA (mtDNA), allows us to study formation of 
adapted clones under conditions that disrupt the functions of fungal mitochondria. 

The study conducted on the collection of 27 wild, laboratory and commercial strains of yeast 
S. cerevisiae and S. paradoxus and their petit mutants, isolated after ethidium bromide treatment 
(10 μg/ml). Loss of the mitochondrial genome was determined by the disappearance of 
mitochondrial nucleoids in DAPI stained yeast cells analyzed by fluorescence microscopy. 
Yeast cells were inoculated on rich YPD (2% glucose), YP0,1D (0,2% glucose), YPD+G (YPD 
with 3% glycerol) and YPM (3% maltose) media. All media were supplied with 5 μmol/l 
Phloxin B. The dye accumulation in dead cells allowed us to differentiate adaptive regrowth 
after long term cultivation (up to 60 days). 

To determine how universal this effect is, we created a petite mutants collection of two 
related yeast species and carried out their long-term cultivation. To stimulate adaptive regrowth, 
we used along with YPD, media supplemented with glycerol (along with glucose) and a carbon-
starved medium, as well as a medium with maltose as a fermentable carbon source. 
After long-term cultivation, it was found that on media YPD, YP0,1D and YPD+G secondary 
growth on colonies was hardly recorded. Occasionally there was single small outgrowth. 
On the contrary, on the YPM medium we observed formation of numerous warts of adaptive  
regrowth on the colonies of petites, although they remained small in size. This effect was 
confirmed for almost all strains used in the study, with the exception of natural strains 
S.cerevisiae YPS128 and YPS606 from North American population. The earliest and most 
active secondary growth was formed on the colonies of a laboratory strain Y55 originated from 
French wine.   

It is known that free radical accumulation in the aging cells has significant influence on 
adaptive regrowth formation. Accordingly, the absence of adaptive regrowth on YP0,1D and 
YPD+G media (unlike on the original strains colonies) was, possibly, due to suppressed 
mitochondrial respiration that led to significant inhibition of free radical formation. Rise of 
adaptive regrowth formation on YPM medium requires further research. 
Thus, our data suggest that loss of mitochondrial DNA results in significant decrease of 
adaptive response of yeast cells to changing environmental conditions by adaptive regrowth 
formation but this ability remains at a low level in the population and can manifest itself under 
certain conditions. 
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Abstract: Unhealthy lifestyle, adverse environmental conditions, stress, substance abuse, etc. 
Many of the diseases that occur as a result of effects such as free radicals are directly related. 
Free radicals are molecules with unpaired electrons in their structure. Because of this structure, 
they are unstable and tend to bind to structures inside the cell. In this way, they can cause cell 
damage and death by disrupting the structures to which they are attached. Antioxidants, on the 
other hand, inhibit the damage they cause by binding to these free radicals. Antioxidants in 
plants are isolated and form the basic structures of drugs, thus increasing the importance of 
herbal medicines. The genus Passiflora, the largest of the Passifloraceae family, has about 500 
species. Since many species of the Passifloraceae family have edible properties, they can be 
used as an effective food source. In addition, these plants can also be used as a source of 
bioactive food additives, innovative pharmaceutical, cosmetic or feed additives according to 
biobased industries abroad in recent years. For these reasons, studies have been carried out on 
different species of the genus Passiflora. Passiflora caerulea is one of the medicinal plants 
useful in the treatment of epilepsy, diarrhea, burns, hemorrhoids and regulation of liver 
enzymes. It has also been used in traditional medicine as an antihypertensive, diuretic, for 
insomnia. There are studies of P. caerulea in medicine for the treatment of gastrointestinal 
system disorders. Its leaves are used as an antispasmodic agent against dysentery, the fresh part 
as an antispasmodic agent, and its fruit as an eupeptic agent. In addition, it is used as an 
anthelmintic and inflammatory agent in the treatment of intestinal infections. It can grow to 
more than ten meters. It is a vigorous deciduous or semi-evergreen branch vine. Its leaves are 
palmate and fragrant. Its flowers are blue-white and have a prominent coronal filament fringe 
in bands of blue, white, and brown. Antioxidant activities of methanol extract of P. caerulea 
species were determined by FRAP (iron-reducing antioxidant power) and CUPRAC (copper-
reducing antioxidant power) methods. In addition, total phenolic and total flavonoid amounts 
were determined. The iron (III) ion reducing power of 1 mg/mL methanol extract of P. caerulea 
species was 0.81 ± 0.12 mg TE/g, and the copper (II) ion reducing power was 7.29 ± 0.33 mg 
TE/g. detected. Total phenolic content of 1 mg/mL methanol extract of P. caerulea species was 
found to be 3.22 ± 0.30 mg GAE/g, and total flavonoid content was 14.79 ± 0.06 mg QE/g. In 
determining the antioxidant activity, due to the diversity and nature of the chemicals contained 
in the plants, as well as the differences in the action mechanisms of the experiments, more than 
one antioxidant experiment should be performed and it should also be proven by total secondary 
metabolite assay experiments. It needs a detailed study by conducting different antioxidant and 
total secondary metabolite studies. 
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Abstract: Considering the negative effects of synthetic drugs with the developments in the 
pharmaceutical industry, treatment with herbs has gained importance again. Secondary 
metabolites in plants have led to the discovery of new drugs that can be used in the treatment 
of various diseases. These metabolites have different biological activities such as antioxidant, 
antioxidant enzyme inhibitor, cytotoxic, anti-inflammatory, anthelmintic, wound healing and 
toxicity. The body has an enzymatic and non-enzymatic antioxidant defense mechanism. In 
healthy individuals, there is a balance between the antioxidant defense mechanism and free 
radicals. However, as the antioxidants produced have limited protective effects against ROS, 
oxidative stress may occur if the limit is exceeded. Antioxidants, on the other hand, help to 
eliminate the stress of these radicals in the cell. Free radicals are short-lived due to their unstable 
nature and combine with another radical or a non-radical agent. This association causes many 
biological effects within the cell. As a result of the deterioration of the balance between 
antioxidants and ROS in favor of ROS, diseases such as Parkinson's, Alzheimer's, Huntington's, 
Amyotrophic lateral sclerosis, immune system disorders, diabetes, and cancer may occur. 
Passiflora species belonging to the Passifloraceae family are generally distributed in tropical 
and subtropical regions. Passiflora edulis is a woody, perennial, climbing vine thanks to its 
branches. Its leaves have a red or purple hue. It produces a single flower at each node of new 
growth. The flower has 5 oblongs, green sepals and 5 white petals. The base of the flower is a 
rich purple with 5 stamens, an ovary, and a branched style. The styles bend back and the anthers 
on the tops of the styles have a very prominent head. In traditional medicine, P. edulis is used 
as a heart tonic, urinary tract infections, diuretic, digestive stimulant. The extract obtained from 
the leaf of the plant is widely used in the treatment of symptoms such as alcoholism, anxiety, 
migraine, irritability and insomnia. The flower was thought to cure asthma, bronchitis and 
whooping cough. In addition, the oil obtained from the seed was used as a stimulating lubricant 
and massage oil. Antioxidant activities of methanol extract obtained from P. edulis leaves were 
determined by copper (II) ion reducing antioxidant capacity (CUPRAC) and iron (III) ion 
reducing power (FRAP) experiments. In addition, total phenolic and total flavonoid 
quantification were performed. In terms of copper (II) ion reduction antioxidant capacity of 1 
mg/mL leaf part of P. edulis species, it showed antioxidant activity at H mg TE/g extract value. 
In addition, it was determined that 1 mg/mL leaf part showed antioxidant activity at H mg TE/g 
extract value in terms of iron (III) ion reducing power. When the phenolic and flavonoid 
amounts of 1 mg/mL leaf part were examined, it was determined that the extract values were H 
mg GAE/g and H mg QE/g, respectively. In the light of all these results, since P. edulis is an 
effective extract in terms of antioxidant and phenolic components, its use in drug production 
can be further expanded. 
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Abstract: Considering the negative effects of synthetic drugs with the developments in the 
pharmaceutical industry, treatment with herbs has gained importance again. Secondary 
metabolites in plants have led to the discovery of new drugs that can be used in the treatment 
of various diseases. These metabolites have different biological activities such as antioxidant, 
antioxidant enzyme inhibitor, cytotoxic, anti-inflammatory, anthelmintic, wound healing and 
toxicity. The body has an enzymatic and non-enzymatic antioxidant defense mechanism. In 
healthy individuals, there is a balance between the antioxidant defense mechanism and free 
radicals. However, as the antioxidants produced have limited protective effects against ROS, 
oxidative stress may occur if the limit is exceeded. Antioxidants, on the other hand, help to 
eliminate the stress of these radicals in the cell. Free radicals are short-lived due to their unstable 
nature and combine with another radical or a non-radical agent. This association causes many 
biological effects within the cell. As a result of the deterioration of the balance between 
antioxidants and ROS in favor of ROS, diseases such as Parkinson's, Alzheimer's, Huntington's, 
Amyotrophic lateral sclerosis, immune system disorders, diabetes, and cancer may occur. 
Passiflora species belonging to the Passifloraceae family are generally distributed in tropical 
and subtropical regions. Passiflora edulis is a woody, perennial, climbing vine thanks to its 
branches. Its leaves have a red or purple hue. It produces a single flower at each node of new 
growth. The flower has 5 oblongs, green sepals and 5 white petals. The base of the flower is a 
rich purple with 5 stamens, an ovary, and a branched style. The styles bend back and the anthers 
on the tops of the styles have a very prominent head. In traditional medicine, P. edulis is used 
as a heart tonic, urinary tract infections, diuretic, digestive stimulant. The extract obtained from 
the leaf of the plant is widely used in the treatment of symptoms such as alcoholism, anxiety, 
migraine, irritability and insomnia. The flower was thought to cure asthma, bronchitis and 
whooping cough. In addition, the oil obtained from the seed was used as a stimulating lubricant 
and massage oil. Antioxidant activities of methanol extract obtained from P. edulis leaves were 
determined by copper (II) ion reducing antioxidant capacity (CUPRAC) and iron (III) ion 
reducing power (FRAP) experiments. In addition, total phenolic and total flavonoid 
quantification were performed. In terms of copper (II) ion reduction antioxidant capacity of 1 
mg/mL leaf part of P. edulis species, it showed antioxidant activity at H mg TE/g extract value. 
In addition, it was determined that 1 mg/mL leaf part showed antioxidant activity at H mg TE/g 
extract value in terms of iron (III) ion reducing power. When the phenolic and flavonoid 
amounts of 1 mg/mL leaf part were examined, it was determined that the extract values were H 
mg GAE/g and H mg QE/g, respectively. In the light of all these results, since P. edulis is an 
effective extract in terms of antioxidant and phenolic components, its use in drug production 
can be further expanded. 
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Abstract: The intensive development of biotechnology over the past few decades has attracted 
the attention of researchers to some classes of organisms, including cyanobacteria and 
microalgae, which serve as a source of a number of biologically active substances, including 
antioxidants. This is due to the fact that the protein product from the cyanobacteria of Spirulina 
contains up to 70% complete protein, 4-6% lipids, 10-12% carbohydrates, 10% minerals, a large 
set of B vitamins, b-carotene, vitamin C. Moreover, it has a powerful pharmaceutical potential 
to activate the immune system, including in the fight against viruses, to cause regression and 
suppression of cancers. 
The aim of the investigation is to study the accumulation of bioactive substances (protein, 
carotenoids, and b-carotene) in the cell biomass of newly isolated cultures of microalgae and 
cyanobacteria for use in medicine, agriculture and food industry.  
The nutrient medium Zarruk was used for the cultivation of the cyanobacterium Spirulina 
platensis, and nutrient media 04 and Tamiya were used for the cultivation of microalgae,. The 
cultivation of the microalgae Dunaliella salina was carried out on the Artari mineral nutrient 
medium. According to the obtained experimental data, when screening cells of cultures of 
microalgae and cyanobacteria, we selected two cultures of microalgae Chlorella pyrenoidosa 
and Dunaliella salina on the basis of selection, and one strain of cyanobacteria Spirulina 
platensis, with a high cell growth rate and accumulation of dry biomass in order to obtain 
bioactive cell biomass. 
In the selected strains of microalgae and cyanobacteria, the total content of protein and pigments 
(carotenoids, β-carotene) in the biomass was determined. After 12 days of cultivation of 
cultures of microalgae and cyanobacteria, it was determined that the total protein content in dry 
biomass was 29% for Dunaliella salina, 40% for Chlorella pyrenoidosa, and 58% for S. 
platensis. When determining the total content of carotenoids and β-carotene in the cells of 
microalgae and cyanobacteria, it was revealed that the dry biomass of Chlorella pyrenoidosa 
contains 0.58 mg/g of carotenoids and 0.33 mg/g of β-carotene; in the Dunaliella salina, the 
content of carotenoids is 0, 95 mg/g and β-carotene - 0.51 mg/g, while in the Spirulina platensis 
variant these figures are 0.77 mg/g and 0.45 mg/g, respectively. 
As a result of screening for the productivity and accumulation of bioactive substances in the 
cell, it has been established that the selected active strains of microalgae and cyanobacteria can 
be used to obtain probiotic and antioxidant drugs used in medicine, agriculture and the food 
industry. 
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Abstract: Cyanobacteria can be used as a potential source of H2 energy due to the ability of 
these organisms to split water into H2 and oxygen using solar energy. In this regard, the aim of 
this study was to identify new strains of cyanobacteria that actively produce H2 and to optimize 
the cultivation conditions to improve the efficiency of H2 production.   
Experiments were carried out with three cultures of cyanobacteria Anabaena variabilis, 
Synechococcus sp. and filamentous cyanobacteria Phormidium, isolated from various 
ecosystems of Kazakhstan. Sampling for microbiological analysis carried out according to the 
standard procedure. The process of determining the dry mass carried out according to the 
Sirenko method. Screening for the productivity of the studied crops is carried out according to 
the growth rate of the strains under conditions of the same amount of initial seed material in the 
medium. The growth rate determined by the optical density parameters recorded using a 
spectrophotometer. The accumulated molecular H2 measured using a gas chromatograph, 
according to the manufacturer's instructions.  
Since representatives of cyanobacteria have different nitrogenases and hydrogenases, the ways 
of metabolism that lead to the formation of hydrogen are various in different species. Some 
cyanobacteria species can synthesize both nitrogenase and hydrogenase. It is known that the 
release of hydrogen by heterocystic cyanobacteria under the action of nitrogenase is considered 
the most promising, since the reduction reactions of oxygen-sensitive protons are separated in 
space from photosynthesis, which produces oxygen. The experimental cultures studied had a 
higher H2 productivity in the dark compared to conditions in the light. . Among the experimental 
strains, Anabaena variabilis produced the greatest amounts of H2. The accumulation of H2 by 
Anabaena variabilis cells after 24 h was 0.2 mmol H2/mg Chl/h, which increased to a maximum 
of 0.6 mmol H2/mg Chl/h after 96 h.  The maximum H2 release of Synechococystis sp. was 
detected in light condition after 72 h of incubation (0.06 mmol H2/mg Chl/h) and decrease next 
48 hours till 0 H2/mg Chl/h). The accumulation of H2 by Phormidium under dark condition after 
72 h was 0.011 mmol H2/mg Chl/h, which increased to a maximum of 0.015 mmol H2/mg Chl/h 
after 96 h.The release of hydrogen in the Anabaena variabilis culture after 72 hours was - 0.6 
mmol H2/mg Chl/h. As a result, we selected a culture of the cyanobacteria Anabaena variabilis 
to produce biohydrogen. 
The results obtained indicate the prospects, practical importance and the need for further study 
of the culture of cyanobacteria Anabaena variabilis as biosystems capable of efficiently 
converting light energy into molecular hydrogen - an environmentally friendly fuel. 
Acknowledgements: This work was written with the support of the grant AP09260785 “Development of 
technology for producing biohydrogen based on promising strains of cyanobacteria for the production of biofuels” 
(2021-2023) funded by the Ministry of Education and Science, Republic of Kazakhstan. 
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Abstract: Cyanobacteria can be used as a potential source of H2 energy due to the ability of 
these organisms to split water into H2 and oxygen using solar energy. In this regard, the aim of 
this study was to identify new strains of cyanobacteria that actively produce H2 and to optimize 
the cultivation conditions to improve the efficiency of H2 production.   
Experiments were carried out with three cultures of cyanobacteria Anabaena variabilis, 
Synechococcus sp. and filamentous cyanobacteria Phormidium, isolated from various 
ecosystems of Kazakhstan. Sampling for microbiological analysis carried out according to the 
standard procedure. The process of determining the dry mass carried out according to the 
Sirenko method. Screening for the productivity of the studied crops is carried out according to 
the growth rate of the strains under conditions of the same amount of initial seed material in the 
medium. The growth rate determined by the optical density parameters recorded using a 
spectrophotometer. The accumulated molecular H2 measured using a gas chromatograph, 
according to the manufacturer's instructions.  
Since representatives of cyanobacteria have different nitrogenases and hydrogenases, the ways 
of metabolism that lead to the formation of hydrogen are various in different species. Some 
cyanobacteria species can synthesize both nitrogenase and hydrogenase. It is known that the 
release of hydrogen by heterocystic cyanobacteria under the action of nitrogenase is considered 
the most promising, since the reduction reactions of oxygen-sensitive protons are separated in 
space from photosynthesis, which produces oxygen. The experimental cultures studied had a 
higher H2 productivity in the dark compared to conditions in the light. . Among the experimental 
strains, Anabaena variabilis produced the greatest amounts of H2. The accumulation of H2 by 
Anabaena variabilis cells after 24 h was 0.2 mmol H2/mg Chl/h, which increased to a maximum 
of 0.6 mmol H2/mg Chl/h after 96 h.  The maximum H2 release of Synechococystis sp. was 
detected in light condition after 72 h of incubation (0.06 mmol H2/mg Chl/h) and decrease next 
48 hours till 0 H2/mg Chl/h). The accumulation of H2 by Phormidium under dark condition after 
72 h was 0.011 mmol H2/mg Chl/h, which increased to a maximum of 0.015 mmol H2/mg Chl/h 
after 96 h.The release of hydrogen in the Anabaena variabilis culture after 72 hours was - 0.6 
mmol H2/mg Chl/h. As a result, we selected a culture of the cyanobacteria Anabaena variabilis 
to produce biohydrogen. 
The results obtained indicate the prospects, practical importance and the need for further study 
of the culture of cyanobacteria Anabaena variabilis as biosystems capable of efficiently 
converting light energy into molecular hydrogen - an environmentally friendly fuel. 
Acknowledgements: This work was written with the support of the grant AP09260785 “Development of 
technology for producing biohydrogen based on promising strains of cyanobacteria for the production of biofuels” 
(2021-2023) funded by the Ministry of Education and Science, Republic of Kazakhstan. 
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Abstract: Currently, researchers have proven that the oilseed crop capable of producing the highest 
potential energy yields is microalgae. According to Y. Chisti, the productivity of microalgae in oil is 10 
– 100 times higher than that of land plants, while the area of their cultivation is reduced in comparison, 
for example, with canola (rapeseed) by 50-100 times. 

The creation of new technologies for the production of biofuels from alternative sources, the 
production of microalgae strains-oil producers that are promising for the production of biofuels in 
Kazakhstan will allow achieving a number of positive effects. In this work, based on the selection of 
natural and collection cultures of microalgae and the analysis of the optimal lipid content, active strains 
of microalgae – producers of biodiesel-will be obtained. 

To isolate the active forms of microalgae, preliminary comparison and selection of cultures were 
carried out according to the simplest parameters, such as the growth rate of colonies on agar or in flasks 
with a liquid medium. The growth rate was determined by increasing the number of cells and biomass. 
For autoselection of microalgae cultures, the methods of V. E. Semenenko and L. N. Tsoglin were used. 
For the determination of lipids, a sample weighing 15-20 mg was extracted with a mixture of 
chloroform: methanol in a ratio of 2: 1 (Folch reagent). Further, the determination of total lipids was 
carried out calorimetrically according to the method proposed by L.I. Agatova with some modifications. 
For screening, microalgae strains were cultured for 14 days in a special laboratory setup. The initial 
number of cells in all strains was 0,1х106 cells / ml. After 14 days of cultivation of microalgae strains, 
the growth rate coefficients were 0.32 in Parachlorella kessleri, 0.29 in Scenedesmus obliquus-B-2, 0.19 
in Parachlorella kessleri T4, 0.12 in Dunaliella salina B9, and 0.26 in Chlorella vulgari K - 6. As a 
result of the selection, the selected strains of Parachlorella kessleri, Chlorella vulgaris-K6 and 
Scenedesmus obliquus B -2 are characterized by maximum growth rates compared to the isolated 
microalgae cultures. We also carried out autoselection of the most productive microalgae strains 
Parachlorella kessleri, Scenedesmus obliquus B-2. For this purpose, a modified medium 04 was used, 
cultivation was carried out in a special laboratory setup for 30 days. 
As a result of long-term cultivation of the Parachlorella kessleri and Scenedesmus obliquus – B-2 
strains, based on the results of autoselection, we recognized the most active strain of Parachlorella 
kessleri. The lipid content of the selected strain of Parachlorella kessleri was 26%, respectively. Thus, 
the maximum increase and accumulation of lipids among the selected strains is observed in 
Parachlorella kessleri. According to the studied parameters, the obtained strain of Parachlorella 
kessleri was selected as the most active strain of microalgae promising for the production of biodiesel. 
 
Acknowledgements: This work was written with the support of the grant АР08052481 “Development of technology for 
producing biodiesel based on active microalgae strains” (2020-2022) funded by the Ministry of Education and Science, 
Republic of Kazakhstan. 
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Abstract: This study was carried out between the 2018 and 2019 in Muğla provinces. As a 
result of field study, 715 males, 430 females and totally 1145 adult dolichopodid specimens 
were collected. It was determined that the collected specimens were belong to 8 subfamilies, 
19 genera and 44 species. 14 species were recorded for the first time in Muğla. The known 
number of species in Muğla Dolichopodidae fauna has increased to 100 with these new records. 
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were collected. It was determined that the collected specimens were belong to 8 subfamilies, 
19 genera and 44 species. 14 species were recorded for the first time in Muğla. The known 
number of species in Muğla Dolichopodidae fauna has increased to 100 with these new records. 
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Abstract: Of great importance for the study of the discipline of biotechnology is the analysis 
of the deep content of standard methods and their application. In this regard, one of the urgent 
problems is the use of modern integrated STEM programs for the development of scientific 
competence and professional competence of the individual. 
In many countries of the world, the idea of modernizing education, bringing it as close as 
possible to real life conditions, is implemented using integrated interdisciplinary STEM 
programs. The abbreviation STEM: S-science, T-technology, E – engineering, M – 
mathematics means the interaction of natural science disciplines and technologies, the creation 
of new engineering solutions using mathematical knowledge. The concept of the STEM 
program involves the creation of students ' own project-product, its scheme or model after a 
preliminary analysis of theoretical information. STEM technologies are aimed at developing 
practical skills, forming students ' readiness to implement creative ideas and further professional 
activities. During the lesson, students independently create a prototype of the product, using 
modern materials and equipment, analyzing simple and affordable engineering solutions. It can 
use existing data and knowledge to create the final product. 
Allows you to use elements of medicine, chemistry, biology, mathematics, and physics using 
STEM integration when teaching plant biotechnology. As a model experience and in the context 
of in vitro, it is possible to observe the mutual integration of several fields of science at the 
stages of the processes of growing aquatic plants, studying the meaning, composition, and use 
of plants. When analyzing the results of research conducted by students in pairs, groups among 
themselves according to these processes, the opportunities for the development of engineering, 
technological, mathematical and scientific competencies increase. 
During the study of the elective discipline "plant biotechnology", students were given the 
questions of a comprehensive study of aquatic plants by growing them in the laboratory. The 
students' research works were presented as a result of the interrelation of the fields of science, 
technology, mathematics, engineering, technology of growing aquatic plants, the study of 
biologically active substances in the composition, the construction of special diagrams with a 
mathematical analysis of the results obtained and the results of research on what products can 
be obtained based on the results of the research work. The ways of implementing STEM-
learning are not limited to these opportunities, their prospects are much broader and today 
depend on the pedagogical skills and personal interest of each teacher, on how much society is 
ready for the widespread introduction of innovative technologies. 
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Abstract: Algae and cyanobacteria take a special place in soil biocenoses. Cyanobacteria, in 
comparison with other soil algae, fix not only carbon, but also molecular nitrogen from the 
atmosphere, removing biologically active substances. In natural conditions, cyanobacteria 
constantly develop in associations with many other organisms, due to the mucous membranes 
and, as a result, have excellent adaptive capabilities and resistance to extreme environmental 
factors. In addition, cyanobacteria are economical in cultivation and have a high growth rate, 
which is very important for the production of biofertilizer and biopreparation.  

The aim of the research is to study the growth-stimulating (promoting) activity of the next 
cyanobacteria strains Spirulina sp. and Nostoc sp. from the collection of phototrophic 
microorganisms of the Laboratory of Biotechnology of Al-Farabi Kazakh National University 
to test the growth-stimulating ability. Their practical application in agrobiotechnologies is 
considered for use in the formation and evaluation of effective consortia. The study of 
biostimulating activity was carried out using a test for the seeds of "Alfalfa". To experiment 
with toxicity, alfalfa seeds were placed in wet chambers (Petri dishes with filter paper). After 
pretreatment of the seeds for 3-5 minutes with 70% ethanol, and then it was washed with 
distilled water. The seeds were treated with a suspension of the studied cyanobacteria cultures. 
Control seeds were treated in two variants: distilled water and nutrient media without 
cyanobacteria crops. Alfalfa seeds germinated for seven days.  

The presence of a growth-stimulating, inhibiting, or neutral effect was determined by 
comparing the germination of seeds, the length of the roots and stems of plants in control and 
experimental versions. At the end of the experiment, the average length of the roots and the 
average length of the seed stem were determined. As a result of processing the obtained data, 
the studied crops of cyanobacteria turned out to be non-toxic to seeds. Seed germination was 
15% higher, and the length of the root and alfalfa, according to biometric indicators, exceeded 
the control options by 10-20 mm. The analysis of the obtained data showed that both studied 
crops have growth-stimulating activity. The strain Nostoc sp. showed the highest growth-
stimulating activity. The growth-stimulating effect of cyanobacteria, known from the literature, 
is associated with substances such as auxin and gibberillin in them. A phyto-test conducted on 
rice seeds showed that the studied strains are crops, so the cyanobacteria are able to stimulate 
the growth of plants. Alfalfa seeds treated with Spirulina sp. and Nostoc sp., showed the highest 
germination rate and increased length. That is, by treating seeds with suspensions, the 
germination of seeds improves compared to the control. 
In conclusion, it was found that the strains have a positive effect on the growth of alfalfa, and 
these strains are recommended for agricultural and field work as promising objects in 
agrobiotechnologies. 
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Abstract: Algae and cyanobacteria take a special place in soil biocenoses. Cyanobacteria, in 
comparison with other soil algae, fix not only carbon, but also molecular nitrogen from the 
atmosphere, removing biologically active substances. In natural conditions, cyanobacteria 
constantly develop in associations with many other organisms, due to the mucous membranes 
and, as a result, have excellent adaptive capabilities and resistance to extreme environmental 
factors. In addition, cyanobacteria are economical in cultivation and have a high growth rate, 
which is very important for the production of biofertilizer and biopreparation.  

The aim of the research is to study the growth-stimulating (promoting) activity of the next 
cyanobacteria strains Spirulina sp. and Nostoc sp. from the collection of phototrophic 
microorganisms of the Laboratory of Biotechnology of Al-Farabi Kazakh National University 
to test the growth-stimulating ability. Their practical application in agrobiotechnologies is 
considered for use in the formation and evaluation of effective consortia. The study of 
biostimulating activity was carried out using a test for the seeds of "Alfalfa". To experiment 
with toxicity, alfalfa seeds were placed in wet chambers (Petri dishes with filter paper). After 
pretreatment of the seeds for 3-5 minutes with 70% ethanol, and then it was washed with 
distilled water. The seeds were treated with a suspension of the studied cyanobacteria cultures. 
Control seeds were treated in two variants: distilled water and nutrient media without 
cyanobacteria crops. Alfalfa seeds germinated for seven days.  

The presence of a growth-stimulating, inhibiting, or neutral effect was determined by 
comparing the germination of seeds, the length of the roots and stems of plants in control and 
experimental versions. At the end of the experiment, the average length of the roots and the 
average length of the seed stem were determined. As a result of processing the obtained data, 
the studied crops of cyanobacteria turned out to be non-toxic to seeds. Seed germination was 
15% higher, and the length of the root and alfalfa, according to biometric indicators, exceeded 
the control options by 10-20 mm. The analysis of the obtained data showed that both studied 
crops have growth-stimulating activity. The strain Nostoc sp. showed the highest growth-
stimulating activity. The growth-stimulating effect of cyanobacteria, known from the literature, 
is associated with substances such as auxin and gibberillin in them. A phyto-test conducted on 
rice seeds showed that the studied strains are crops, so the cyanobacteria are able to stimulate 
the growth of plants. Alfalfa seeds treated with Spirulina sp. and Nostoc sp., showed the highest 
germination rate and increased length. That is, by treating seeds with suspensions, the 
germination of seeds improves compared to the control. 
In conclusion, it was found that the strains have a positive effect on the growth of alfalfa, and 
these strains are recommended for agricultural and field work as promising objects in 
agrobiotechnologies. 
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Abstract: Energy consumption is a prerequisite for the existence of mankind, and there is a 
persistent tendency to increase its use all over the world. The energy used today comes from 
fossil fuels, whose resources are exhaustible and considered non-renewable.  

One of the most common types of biofuels is biodiesel. Microalgae are extremely promising 
for the production of a wide range of products - such as biofuels, protein-rich animal feed and 
other valuable products - due to their ability to cultivate in unculturable land and their ability to 
recycle waste and salt water.  

The purpose of research is the usage of microalgae may prove to be a suitable alternative, 
because microalgae are the most efficient biological producers of fatty acids on the planet, as 
well as a versatile renewable source of biomass which protects nature against pollution. 
The samples for research were collected from thermal springs in Chunja. 2 species of 
microalgae were purified algologically and bacteriologically and cultivated in photobioreactor. 

After proceeding cycles of liquid cultivation, following species as Chlorella vulgaris and 
Chlorella sp. were isolated.  
The dried biomass of the microalga was extracted to isolate the lipid fraction. The quantitative 
determination of the lipid components of the microalga was carried out by the extraction method 
in a Soxhlet apparatus with Folch reagent. For cultivation, a strains of the microalgae Chlorella 
vulgaris (СH-1) and Chlorella sp. (СH-2) were selected, which is capable of producing a larger 
amount of lipids than the others considered, and is suitable for cultivation in almost any 
conditions. A chemical analysis of the biomass was carried out using the Soxhlet apparatus of 
algae, which showed that the lipid content is 29,21% in Chlorella vulgaris (СH-1) and 37.13% 
in Chlorella sp. (СH-2).  

A comparative assessment of the two samples was carried out, which showed privilege of 
CH-2, which can be used as a source of renewable energy with future biotechnological 
development. 
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Abstract: The current study aimed to characterize culturable endophytic bacteria associated 
with the roots, and the shoots of marigold (Calendula officinalis L.) collected from the Chatkal 
Biosphere Reserve of Uzbekistan. The 16S rRNA sequence similarities of endophytic bacteria 
isolated from the shoots and roots of C. officinalis L. showed that the isolates belonged to the 
genera Pantoea, Enterobacter, Pseudomonas, Achromobacter, Xanthomonas, Rathayibacter, 
Agrobacterium, Pseudoxanthomonas, and Beijerinckia. The endophytic bacteria Enterobacter 
ludwigii FSN4, Pantoea ananatis FST4, and Pseudomonas oryzihabitans FSN5 exhibited 
antimicrobial activity against plant pathogenic fungi, such as Fusarium oxysporum, Fusarium 
solani and Rhizoctonia solani. They also demonstrated the capability to produce chitinase, 
protease, glucanase, lipase, HCN, indole-3-acetic acid (IAA) and 1-aminocyclopropane-1-
carboxylate deaminase (ACC). The present study reveals that marigold (C. officinalis L.) 
known for its’ antimicrobial properties is harbouring 16 different species of culturable 
endophytic bacteria, 10 of which possessed antifungal activity against plant pathogenic fungi. 
Our findings suggest that medicinal plants with antimicrobial activity could be a source for the 
selection of microbes with antagonistic activity against plant fungal pathogens and might be 
considered as promising candidates for the control of fungal diseases. 
 
Keywords: Antagonism, Auxin, Endophyte, Marigold, Plant growth promotion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PP-046 (Biotechnological Application of Biodiversity) 
 

302



 
  

Diversity and Biological Activity of Culturable Endophytic Bacteria 
Associated with Marigold (Calendula officinalis L.) 

 
1*Vyacheslav Shurigin, 2Nils-Kåre Birkeland, 3Aida Kistaubayeva, 1Dilfuza Egamberdieva 

 
1Faculty of Biology, National University of Uzbekistan, 100174, Tashkent, Uzbekistan 
2Department of Biological Sciences, University of Bergen, NO-5020 Bergen, Norway 

3Department of Biotechnology, Al-Farabi Kazakh National University, 050040, Almaty, Kazakhstan 
Email: aida_kaz@mail.ru 

 
 
Abstract: The current study aimed to characterize culturable endophytic bacteria associated 
with the roots, and the shoots of marigold (Calendula officinalis L.) collected from the Chatkal 
Biosphere Reserve of Uzbekistan. The 16S rRNA sequence similarities of endophytic bacteria 
isolated from the shoots and roots of C. officinalis L. showed that the isolates belonged to the 
genera Pantoea, Enterobacter, Pseudomonas, Achromobacter, Xanthomonas, Rathayibacter, 
Agrobacterium, Pseudoxanthomonas, and Beijerinckia. The endophytic bacteria Enterobacter 
ludwigii FSN4, Pantoea ananatis FST4, and Pseudomonas oryzihabitans FSN5 exhibited 
antimicrobial activity against plant pathogenic fungi, such as Fusarium oxysporum, Fusarium 
solani and Rhizoctonia solani. They also demonstrated the capability to produce chitinase, 
protease, glucanase, lipase, HCN, indole-3-acetic acid (IAA) and 1-aminocyclopropane-1-
carboxylate deaminase (ACC). The present study reveals that marigold (C. officinalis L.) 
known for its’ antimicrobial properties is harbouring 16 different species of culturable 
endophytic bacteria, 10 of which possessed antifungal activity against plant pathogenic fungi. 
Our findings suggest that medicinal plants with antimicrobial activity could be a source for the 
selection of microbes with antagonistic activity against plant fungal pathogens and might be 
considered as promising candidates for the control of fungal diseases. 
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Abstract: The effect of ultrasonic treatment is to enhance the softening process by hydrating 
the pectin material from the middle plate, which then becomes more plastic. This leads to the 
destruction of plant tissues by ultrasonic vibrations, in which the main advantages of ultrasound 
during solvent extraction are an enhanced hydration process that occurs simultaneously with 
the fragmentation of plant material. The equipment does not require much maintenance and less 
energy is used for processing. It may also allow us to obtain concentrates of biologically active 
compounds with almost complete preservation of the chemical composition. The ability to 
regulate the concentration of extracted substances during the technological process opens up 
new prospects for use of natural components as principal pharmaceutical ingredients. Analysis 
of the qualitative composition of the main groups of biologically active compounds from the 
aerial part of Salvia officinalis L. collected in Almaty region in 2020 and their quantitative 
content in substances obtained by maceration methods and using ultrasound was carried out. 
The extracts were obtained at a temperature of 22-25 °C by maceration for 24 hours and using 
an ultrasonic device Elmasonic S450 H at a temperature of 30 °C for 30 minutes. The 
development of technology was carried out with the establishment of the following parameters: 
the concentration of ethyl alcohol, the ratio of raw materials to extragent, the time and repetition 
of extraction. In both cases, ethanol solutions in different concentrations from 30% to 70% were 
used as an extragent. Next, the filtered extract was concentrated dry on a rotary evaporator at a 
temperature of 40-45 °C. The output was a brown crystalline powder. As a result of the 
conducted analyses, the following parameters were selected as optimal extraction conditions 
for maceration: solvent is 50 % ethanol, the ratio of raw materials to extractant is 1:7, extraction 
time is 24 hours, extraction multiplicity is equal to two. Also, by varying the parameters of 
ultrasonic-assisted extraction, optimal conditions were developed:  double extraction for 60 
minutes with 50 % ethyl alcohol at a ratio of raw materials and solvent 1:10. Ultrasonic 
extraction with exposure for 60 minutes allows us to obtain a larger number of extractive 
compounds compared to maceration. To achieve the same level of extractive compounds by 
maceration, the plant raw materials must be processed within 48 hours. Some results of 
phytochemical analysis are to be presented. 
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Abstract: The problem of desertification is one of the most important for Kazakhstan, the most 
extensive country in Central Asia. This is due to the fact that, against the background of the 
most scarce water resources among all the CIS countries, 80% of the republic's area is occupied 
by arid territories of deserts, semi-deserts and dry steppes. Desertification processes, in 
particular, affect the ecosystems of natural pastures in the South-East of Kazakhstan, located in 
the Balkhash-Alakol depression, the Northern and Southern Balkash regions, on the foothill 
plains of the Zaleisk and Zhetysu (Dzhungarsky) Alatau, sands and gray soils of the Taukum, 
Sary-Taukum deserts Sary-Esik-Otrau. The climate here is sharply continental with cold 
winters with little snow, hot summers, scarce atmospheric precipitation, and a poorly developed 
hydrographic network. The natural pastures studied by us are located in the Kurty district of the 
Almaty region, which is characterized by a significant length of land from the northwest to the 
southeast (200-250 km). A feature of the vegetation cover of this territory is its secondary nature 
and the almost complete absence of indigenous plant communities formed from the dominants 
and edificators of perennials typical for the desert: wormwood and semi-shrub saltwort. At 
present, throughout the surveyed territory in plant communities, annuals are predominant: 
ephemeral grasses, numerous species of forbs from cruciferous and legumes, ebelek and other 
hodgepodge. The ratio between the various species of these plants varies in different years, 
closely depending on the weather conditions of the current year. In spring years with abundant 
precipitation, ephemerals develop magnificently, with favorable summer and autumn 
precipitation, they are replaced by annual hodgepodge, thus ephemeral and ebelek synusia 
replace each other in time. In dry years, annuals do not reach full development, and many of 
them may not develop at all, remaining in the soil for a long time in the form of diasporas. 
Under pasture overload, the vitality of perennial plants deteriorates, due to the fact that livestock 
eats not only the upper parts of the shoots, but also the ground ones, where the buds of renewal 
are located. This leads to the gradual loss of perennials and their replacement with more 
resistant to grazing plants: ephemera, annual hodgepodge and weeds, which form a number of 
secondary modification plant communities. The share of modification groups in different parts 
of the study area is from 30-40 to 70 -80% of the total area of pastures. 
To preserve the feed capacity of pastures and to increase them, special measures are required. 
Rational use of pastures includes: grazing, taking into account the fodder capacity of pastures 
with their seasonal alternation, watering and phytomelioration. Improvement of forage lands is 
possible by introducing optimal pasture rotation, which creates favorable conditions for 
vegetation restoration. 
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Abstract: The problem of desertification is one of the most important for Kazakhstan, the most 
extensive country in Central Asia. This is due to the fact that, against the background of the 
most scarce water resources among all the CIS countries, 80% of the republic's area is occupied 
by arid territories of deserts, semi-deserts and dry steppes. Desertification processes, in 
particular, affect the ecosystems of natural pastures in the South-East of Kazakhstan, located in 
the Balkhash-Alakol depression, the Northern and Southern Balkash regions, on the foothill 
plains of the Zaleisk and Zhetysu (Dzhungarsky) Alatau, sands and gray soils of the Taukum, 
Sary-Taukum deserts Sary-Esik-Otrau. The climate here is sharply continental with cold 
winters with little snow, hot summers, scarce atmospheric precipitation, and a poorly developed 
hydrographic network. The natural pastures studied by us are located in the Kurty district of the 
Almaty region, which is characterized by a significant length of land from the northwest to the 
southeast (200-250 km). A feature of the vegetation cover of this territory is its secondary nature 
and the almost complete absence of indigenous plant communities formed from the dominants 
and edificators of perennials typical for the desert: wormwood and semi-shrub saltwort. At 
present, throughout the surveyed territory in plant communities, annuals are predominant: 
ephemeral grasses, numerous species of forbs from cruciferous and legumes, ebelek and other 
hodgepodge. The ratio between the various species of these plants varies in different years, 
closely depending on the weather conditions of the current year. In spring years with abundant 
precipitation, ephemerals develop magnificently, with favorable summer and autumn 
precipitation, they are replaced by annual hodgepodge, thus ephemeral and ebelek synusia 
replace each other in time. In dry years, annuals do not reach full development, and many of 
them may not develop at all, remaining in the soil for a long time in the form of diasporas. 
Under pasture overload, the vitality of perennial plants deteriorates, due to the fact that livestock 
eats not only the upper parts of the shoots, but also the ground ones, where the buds of renewal 
are located. This leads to the gradual loss of perennials and their replacement with more 
resistant to grazing plants: ephemera, annual hodgepodge and weeds, which form a number of 
secondary modification plant communities. The share of modification groups in different parts 
of the study area is from 30-40 to 70 -80% of the total area of pastures. 
To preserve the feed capacity of pastures and to increase them, special measures are required. 
Rational use of pastures includes: grazing, taking into account the fodder capacity of pastures 
with their seasonal alternation, watering and phytomelioration. Improvement of forage lands is 
possible by introducing optimal pasture rotation, which creates favorable conditions for 
vegetation restoration. 
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Abstract: In folk medicine in Asia and Europe, various types of rhodiola have long been used 
as a tonic, adaptogenic, antidepressant and anti-inflammatory agent. In modern medicine, the 
plant Rhodiola rosea L. has been carefully studied to establish its pharmacological effects. The 
types of bioactive compounds of the genus Rhodiola L have a variety of pharmaceutical effects 
in various diseases. The formula of essential oils from the root of medicinal plants of the genus 
Rhodiola L. of the Kazakhstan Altai was analyzed using GC-MS, the antioxidant and toxicity 
of plants was determined 
Rh. rosea is widely known and high-demand medicinal plant. Its roots have flavanoids, 
coumarins, volatile substances, anthraquinone, organic acids, rozavin, colofonia, rozarin and 
etc.. Extracts from the roots of Rh. rosea have a wide therapeutic spectrum, as an antitumor, 
anti-inflammatory and immune regulatory effect and has a positive effect in the treatment of 
memory disorders, stress and depression. Rh. rosea is widely known and high-demand 
medicinal plant. Its roots has flavanoids, coumarins, volatile substances, anthraquinone, organic 
acids, rozavin, colofonia, rozarin and etc.. Extracts from the roots of Rh. rosea have a wide 
therapeutic spectrum, as an antitumor, anti-inflammatory and immune regulatory effect and has 
a positive effect in the treatment of memory disorders, stress and depression. 
The antioxidative activity was determined by the FRAP method. The essential oil of species of 
the genus Rhodiola L. has showed a low antioxidative activity compared to 
butylhydroxyanisole (BHA). Based on the results of the cytotoxic activity against the larvae of 
Artemia salina L., it was concluded that the essential oil of of species of the genus Rhodiola 
L.has good lethal toxicity at all tested concentrations, which proves the cytoxicity of golden 
root. In this regard medicinal plants containing phenylpropanoids are of profound interest, for 
which adaptogenic, antioxidant, tonic, nootropic, anxiolytic, antidepressant and 
immunomodulatory properties have been previously found.Studies have shown that Rh. rosea 
has an antioxidative effect, reduces fatigue and acts on immune regulation, and salidrosite in 
the formula of Rh. rosea is the main effective component of Rh. rosea. Rh. rosea (golden root) 
is well known for its unique adaptogenic and antioxidant properties, as well as its wide range 
of biological effects, which is why Rh. rosea is used in traditional medicine to treat various 
diseases. Here we have determined antioxidant activity as well as cytotoxicity. GS analysis of 
the biological activity and composition of the extracts confirmed the activity of several known 
biologically active compounds and for the first time identified several compounds with their 
previously unknown activity. On the basis of the obtained experiment, it was found that Rh. 
rosea essential oil has cytotoxicity and antioxidative effect. 94 components were analyzed, of 
which 23 components are found in significant quantities when studying the formula of the 
essential oil taken from Rh. rosea root. 
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Abstract: There are approximately 1800 species in the Iridaceae family, which includes over 
70 genera in the world, and 91 of these species are available in our country. Iris sp. is a member 
of the Iridaceae family.  There are 46 species of Iris L. In our country, is mainly isoflavone and 
iridal type triterpens, xanthones, and stilbens. In recent years, it has unique sweet scents in the 
perfume and cosmetics industry. İrises are of great interest due to their nature. İris oil is 
considered one of the most valuable ingredients in perfumery. Iris types are important not only 
economically but also from a medical perspective. They are various in the treatment of cancer 
and viral infections, common cold, flu, malaria, toothache and caries, lung, asthma, liver, 
hemorrhoids, and used in the treatment of uterine diseases. One of these species is Iris albicans. 
Iris albicans it is named as white irises. Antioxidant activities of methanol and acetone extracts 
obtained from leaves and bulbs of Iris albicans were determined by β-Carotene and DPPH 
methods. In addition, total phenolic and total flavonoid amounts were determined.  It was 
revealed that the highest total antioxidant activity (β-Carotene) of the Iris albicans extracts was 
in the acetone extracts of the bulb parts (90.74±1.57%) and the leaf parts of the methanol extract 
(95.57±0.35%). According to the results of DPPH radical scavenging activity, it was 
determined that the leaf acetone extract showed the highest scavenging activity. The highest 
total phenolic and flavonoid content was determined in the acetone extract of bulb parts. It was 
determined that the free radical scavenging activity was highest in the leaf acetone extract in 
Iris albicans species. 
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Abstract: There are approximately 1800 species in the Iridaceae family, which includes over 
70 genera in the world, and 91 of these species are available in our country. Iris sp. is a member 
of the Iridaceae family.  There are 46 species of Iris L. In our country, is mainly isoflavone and 
iridal type triterpens, xanthones, and stilbens. In recent years, it has unique sweet scents in the 
perfume and cosmetics industry. İrises are of great interest due to their nature. İris oil is 
considered one of the most valuable ingredients in perfumery. Iris types are important not only 
economically but also from a medical perspective. They are various in the treatment of cancer 
and viral infections, common cold, flu, malaria, toothache and caries, lung, asthma, liver, 
hemorrhoids, and used in the treatment of uterine diseases. One of these species is Iris albicans. 
Iris albicans it is named as white irises. Antioxidant activities of methanol and acetone extracts 
obtained from leaves and bulbs of Iris albicans were determined by β-Carotene and DPPH 
methods. In addition, total phenolic and total flavonoid amounts were determined.  It was 
revealed that the highest total antioxidant activity (β-Carotene) of the Iris albicans extracts was 
in the acetone extracts of the bulb parts (90.74±1.57%) and the leaf parts of the methanol extract 
(95.57±0.35%). According to the results of DPPH radical scavenging activity, it was 
determined that the leaf acetone extract showed the highest scavenging activity. The highest 
total phenolic and flavonoid content was determined in the acetone extract of bulb parts. It was 
determined that the free radical scavenging activity was highest in the leaf acetone extract in 
Iris albicans species. 
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Abstract: Global climate change contributes to the search and introduction into the culture of highly 
adaptable plants, which are characterized by a set of economically valuable properties. Therefore, today 
the selection and cultivation in the production of crops with high productivity and stability remains 
relevant. Such crops include, in particular, Sorghum saccharatum (Rakhmetov, 2011; Baiseitova et al., 
2018). Plants are traditionally used as fodder, technical and, more recently, as promising bioenergy crops 
for bioethanol production (Coclea et al., 2015; Erdurmus et al., 2018; Kozlowski et al., 2009, 
Rakhmetova, 2020). 
Despite this, S. saccharatum was not distributed in the northern region of Ukraine, which is primarily 
due to the lack of adapted genotypes and varieties. As a result of many years of introduction and selection 
work in the department of cultural flora of the M.M. Gryshko NBG, a valuable gene pool of sorghum 
from different regions of the world (over 50 taxa) was collected. Based on it, high-yielding varieties and 
hybrids (more than 30 samples) were created. Morphological-biological, biochemical features, 
productive potential of plants are established, energy value of phyto-raw material in the period of 
technical maturity of sorghum is determined. It was determined that S. saccharatum plants underwent 
all stages of ontogenesis during one vegetation period (except for samples introduced from the tropical 
region of India). Flowering of plants takes place in July-August, ripening – from the second half of 
August to the end of October. The growing season, depending on the maturity group of plants is 115-
185 days. 
It was found that the plants of S. saccharatum reach a height of 300 cm. The stem is straight, the diameter 
at the base is 13-36 mm. The number of internodes on the stem, depending on the height, ranges from 
5-9 to 25. The leaves are long-lanceolate, 50-100 cm long and 1-6 (up to 10) cm wide. Inflorescence – 
panicle, 15-60 cm long. Depending on the genotype, there are grains of white, yellow, brown, black 
color. Weight of 1000 grains – 27-33 (up to 40) g. 
It was found that the biochemical composition of S. saccharatum plants depends on the conditions of 
the growing season, the phase of plant development and genotypic characteristics of the studied samples. 
The total sugar content during flowering in the best samples ranged from 17 to 30 %. The energy value 
of phyto raw materials in the period of technical maturity reached from 3516 to 3820 kcal/kg, during 
seed maturation – from 3563 to 4131 kcal/kg. It is determined that during the period of technical use of 
S. saccharatum the yield of aboveground mass was 70-105 t/ha, the yield of dry phyto raw materials – 
15-18 t/ha, the yield of carbohydrates – 5 (up to 8) t/ha, bioethanol – 4-8 (up to 10) t/ha. Energy 
productivity of plants, depending on the genotype is 35-70 (up to 100) Gcal/ha. 
 
Keywords: Sorghum saccharatum, introduction and selection, gene pool, energy value and 
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Abstract: Aeromonas hydrophila is the most dangerous member of the Aeromonas genus, 
causing massive deaths of sturgeons. To isolate bacteria, washes were taken from ulcers and 
internal organs of diseased fish. The isolate was a typically Gram-negative bacterium with a 
length of 1.5 µm and grew at 0–4% NaCl concentration (w/v) at pH 7.0-9.0, but not at 5% NaCl.  
In terms of temperature, growth and bacterial cell numbers were maximized at 37ºC. At 42ºC 
growth was clearly inhibited. The isolate was mothuan 
ile and urea was hydrolyzed. It registered positive for the Voges-Proskauer test, the oxidase 
test, gelatinase, arginine dihydrolase and capable of ferment glucose, mannitol and sorbitol to 
produce acid, but negative for lysine and ornithine decarboxylase. Further, this isolate was 
identified as Aeromonas hydrophila based on PCR analysis by using the specific primers to 
conserved regions of lip, asa1 and 16S rRNA genes. Of the 10 virulent genes related to 
pathogenicity, seven virulence genes detected in this study (aerA, hlyA, pla, ahpB, alt, ahe2, 
and gcaT). These genes, code the aerolysin, hemolysin, phospholipase A1, elastase, cytotonic 
enterotoxin, serine protease Ahe2, and phospholipid-cholesterol acyltransferase, respectively. 
In sum, A. hydrophila was isolated from diseased Acipenser baerii. Its characteristics indicate 
it had considerable virulence and can be associated with acute in acute infection in fish. 
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Abstract: The persistence and performance of plant growth-promoting microorganisms 
(PGPMs) in soil are considered critical features for effectiveness, yet they are poorly 
understood. Here, we investigated the colonization and activity of a new PGPM, phosphate-
solubilizing Gluconacetobacter liquefaciens qzr14, in a pot culture experiment using cucumber 
as test crop for 20 days. The number of G. liquefaciens and bacterial diversity in the rhizosphere 
and bulk soil were monitored by real-time PCR and DGGE, respectively. Soil phosphorus and 
cucumber biomass were also examined. G. liquefaciens qzr14 effectively colonized the 
rhizosphere soil (bacterial density ranging from 2.70 × 108 to 1.18 × 109 copies per gram dry 
soil). G .liquefaciens qzr14 inoculation had significantly positive effects on bacterial diversity 
(BD) of the rhizosphere and bulk soil and the ratio of soluble phosphorus to total phosphorus 
(SP/TP). The number of G. liquefaciens in the rhizosphere soil was significantly related to 
SP/TP and the BD of the rhizosphere and bulk soil. BD in rhizosphere soil was significantly 
related to SP/TP and BD in bulk soil. Based on the results of correlation analysis, we inferred 
that the introduced G. liquefaciens qzr14 effectively colonized the rhizosphere of cucumber, 
and then expanded its bacterial community by solubilizing soil phosphorus. The expanded 
bacterial communities might promote cucumber growth by some new functions. 

Keywords: Plant growth-promoting bacteria (PGPB), Gluconacetobacter liquefaciens,   
                    Rhizosphere bacterial community, Co-occurrence network, Cucumber seedlings 
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Abstract: Viruses are major biothreat requiring efficient risk management. COVID-19 showed 
that Ukraine is not prepared to face virological challenges even in healthcare. In crop production 
of Ukraine, actual virological situation is virtually unknown. For the last 10-15 years, 
monocultures of foreign selection are mostly cultivated in Ukrainian agroecosystems without 
observing plant sanitary recommendations, thus endangering state security. 
In this work we screened major commercial crops (cereals, vegetables, cucurbits, onions, potato, 
etc.) for virus detection using visual observation in main region of crop cultivation covering >70% 
of Ukraine. Collected plant samples were then analyzed in the lab using enzyme-linked 
immunosorbent assay and PCR. 
In this work, we have identified novel viruses endangering crop cultivation in Ukraine, including 
pepper mild mottle virus, zucchini yellow mosaic virus, turnip mosaic virus, cucurbit aphid-borne 
yellows virus, leek yellow stripe virus, onion yellow dwarf virus, hosta virus X, High Plains wheat 
mosaic virus, wheat dwarf virus, and impatiens necrotic spot tospovirus. Over 100 of viral 
nucleotide sequences have been deposited into National Center for Biotechnology Information 
(NCBI). 
Obtained data demonstrate lack of information on virus spread, inefficiency of available control 
measures and the need for developing the system for management of biorisks in Ukraine. 
 
Keywords: plant viruses, biorisk, biothreat, control measures, cultivated plants, Ukraine 
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Resolution of International scientific and practical conference 
«The 5th Symposium on EuroAsian Biodiversity (SEAB-2021)»,

 organized by Аl-Farabi Kazakh National University (Kazakhstan) and Muğla Sıtkı Koçman 
University (Turkey).  

International scientific and practical conference «The 5th Symposium on EuroAsian Biodiversity (SEAB-
2021)»  was held from July 1 to 3 July in a hybrid format (online and offline, at the Al-Farabi Kazakh National 
University in the building of the Al-Farabi Library) and online in Muğla Sıtkı Koçman University  (Turkey) .
This international conference has been attended to date by 149 participants from 4 Continents such as Asia, 
Europe, America and Australia.
During the preparation of this event, more than 150 applications for participation were received, on the basis 
of which a compilation of theses with a volume of 317 pages was published for the opening, including 53 
poster and 75 oral reports from 21 countries — Kazakhstan, Turkey, Belarus, Azerbaijan, Kyrgyzstan, Austria, 
Germany, Uzbekistan, Ukraine, Poland, Russia, Vietnam, Latvia, Australia, Pakistan, China, Japan, Hungary, 
Spain and USA.
The plenary session of the conference was held in two stages. In the first part of the plenary session, 5 reports 
were presented by scientists who made a huge contribution to the study of the problem of biodiversity conser-
vation on the planet:
Prof. Dr. Yusuf BARAN Rector of Izmir Institute of Technology, Turkey
Prof. Dr. Owen T NEVIN Chief Executive Officer, Western Australian Biodiversity Institute Adjunct Profes-
sor of Conservation Biology, CQ University Australia
Prof. Dr. Yerlan Turuspekov Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan 
Prof. Dr. Yakup KASKA Board Chairman of DEKAMER, Department of Biology, Pamukkale University, 
Turkey. 
Аssoc. Prof. Dr. Mikołaj KOKOCİŃSKİ Department of Hydrobiology, Faculty of Biology, Adam Mickiewicz 
University, Poznan, Poland. 
 Within the framework of the second part of the plenary session, there was report by such scientists as 
Assoc. Prof. Dr. Maria Cristina MANGANO - Lecturer of Management of Aquatic Resources: Marine             
Sciences, University of Milano-Bicocca, Italy
The wide geography of the participants confirms the relevance of the topic of the conference and the issues 
considered within its framework. This conference allowed to take stock of the issues of conservation and sus-
tainable use of biodiversity in the world on a wide range of issues united in 4 sections:
1. Animal Biodiversity, Biodiversity and Conservation, Biodiversity and Education
Biogeography and Biodiversity, Application of Biodiversity, Marine & Freshwater Biodiversity
2. Environmental Toxicology and Biodiversity, Ecotourism, Forest Ecosystem and Biodiversity, Green Energy 
Technology and Biodiversity, Impact of Climate Change and Biodiversity, Biodiversity and Food Security
3. COVID 19, Genetically Modified Organisms and Biodiversity, Genetic Resources and Biodiversity,    Glob-
al Health Disease and Biodiversity, Post Genomic Technologies and Biodiversity, Biochemical Diversity of 
Life
4. Bioinvasion and Biodiversity, Microbial Biodiversity, Plant Biodiversity, Soil Biodiversity, Urban                      
Biodiversity, Wild Life Biodiversity
According to the results of the conference, it is necessary to:
1. Note a fairly high level of plenary and poster reports.
2. Note the development of scientific relations in solving priority scientific and technological problems in the 
field of scientific knowledge of biodiversity and the preservation of the planet’s biological resources and the 
importance of holding such events in order to form a scientific environment and support the development of 
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world science in this field.
3. Note the existing problems of commercialization of scientific developments and the need for cooperation 
with business structures in the field of research under consideration.
Studies of key plant and animal species allow scientists to draw conclusions about the state of the ecosystem 
as a whole, assess the impact of climate warming and anthropogenic pollution on fragile nature. Some data 
which are presented on the impact of human activity on biodiversity can be taken into account when planning 
economic activities and developing new innovative solutions for doing socially responsible business around 
the world.
The conference participants adopted (unanimously) the following resolution:
1. To recognize the relevance to date of the topic stated at the conference and the theoretical and practical 
issues of biodiversity considered within the sections; 
2. To recognize that the tasks set for the conference have been fulfilled and to note the usefulness and                   
undoubted scientific significance of the event, which contributes to the establishment of new creative                     
connections for solving urgent problems of biotechnology.
3. To note the need for wide participation in the conference not only of scientific, but also of business              
structures interested in biotechnological developments.
4. To recognize the general lack of information related to biological diversity and the urgent need to develop 
scientific, technical and institutional capacities to ensure a common understanding of the conservation of bio-
diversity and bioresources.
5. To recommend holding «The 5th Symposium on EuroAsian Biodiversity (SEAB-2021)»  annually.
6. To express special gratitude to all participants of the plenary session for the provided relevant and                        
interesting reports.
7. To express deep gratitude to the heads of organizations and their divisions who delegated their                                         
representatives to participate in the conference and special gratitude to each participant who found the oppor-
tunity to participate in the oral, poster session and absentee participation in the conference during a pandemic.
8. To express gratitude to the organizing committee of the conference, to the Rector of Muğla University – 
Prof. Dr. Hüseyin Çiçek, to the Host Al-Farabi University Rector -  Doctor of Philology, Professor Tuymeba-
yev Zhanseit Kanseituly, as well as to all the organizers of the conference, to all participants and guests of the 
conference.

The conference participants adopted the resolution on July 3, 2021.

         
Chairs of The 5th Symposium on EuroAsian Biodiversity (SEAB-2021)
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