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C. Gerhardt Analytical Systems 
 

Vladimir Dushkov 
FOT Ltd Bulgaria 

 
FOT ltd Is leading company in Bulgaria for 15 for laboratory instruments, consumables and glassware. 
FOT company represents leading brands, such as C. GERHARD, MEMMERT, HETTICH, WATERS, ISOLAB 
and many others.  
Our purpose is to provide our clients with right solutions form furniture and laboratory glassware up to high-end 
sophisticated instruments, such as UPLC- MS/MS  systems and elemental analysis. 
C. Gerhardt is one of the world’s leading developers and producers of analysis systems for food and animal 
feed, raw materials and plant matter. Basic products for laboratory work, and services for all aspects of our 
products round out our range. We represent reliability and precision, long-lasting partnerships, flexibility and 
continuous service orientation – since 1846. C. Gerhardt main focus is on developing and producing automatic 
systems for reference analysis, rapid analysis and sample preparation – in accordance with the international 
quality standard ISO 9001. From development through to user training, C. Gerhardt provide everything from a 
single source. This also includes comprehensive analytical and technical support for our customers. 
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Influence of some environmental and paratipical factors on the somatic cells count in milk in black-

and-white cows 
 

Ivaylo Marinov, Dimo Dimov, Toncho Penev 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The aim of the present research was to study the influence of some environmental and paratypical 
factors on the somatic cells count (SCC) in milk in black-and –white dairy cows, Holstein Friesian type. The 
survey included a total of 484 lactating cows from 8 cattle farms in Plovdiv region, Bulgaria, by using data from 
the monthly controls of their productive traits - a total of 3473 controls. A statistically significant effect on the 
SCC in milk for Test-day of the factors herd, parity, calving season, month of control and lactation period was 
reported. In cows with larger number of parities, a higher SCC was reported compared to the younger ones. 
The highest was the SCC in cows at third parity (656,400/ml) and the lowest at first parity (263,900/ml). With 
the highest SCC were cows calved in summer (599,500/ml), and with the lowest - in winter (177,500/ml). SCC 
increased considerably in August and September (562,500 and 461,800/ml) and reached the highest values in 
October and November (806,400 and 910,900/ml). The lowest was the SCC during the winter months from 
December to February (from 104,800 to 151,600/ml). The highest SCC in milk was recorded in the first 90 
days in milk (from 800,000 to 700,000/ml). After this period, SCC was starting to decline, and after 200 days in 
milk, values relative to normal udder health status of less than 200,000/ml were reached. 
 
Key words: dairy cattle, SCC, parity, calving season, lactation period 
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Population Status, Breeding Policy and Perspectives for the Development of the Danubian Horse 

Breed 
 

Vlaeva, R ., N. Lukanova , M. Popova 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The population status and breeding policy of the Danubian horse breed for the period 1953 – 2017 
were studied. The study traces the change of population number of the breed in decades and by different 
categories of animals. Data analyses shows a strong reduction in the number of Danubian horses in all 
categories. The small number of newborn foals is associated with the lowering number of breeding mares 
especially in the last two decades. The data regarding the number of Danubian horse population in the last 
decade is taken from an officially published bulletin by the breeding organization and it shows increase in the 
number of mares and stallions and inconsistent with that number of breeding horses, newly born foals. Good 
example for that, is that for the period 1991-1999 with average annual number of 32 broodmares in a 
population of 83 animals, 32 young horses and 15 newborns were included. Therefore, in 2014, out of 148 
broodmares with a total population of 301 animals, 112 young horses and only 18 newborns were included in 
the population. Considering the breeding policy of the Danubian horse in a historical aspect shows some 
interesting and unpublished so far facts. Those facts are related on one hand with the origin of the mares, that 
became founder of families and on the other hand with the use of stallions of different breeds for input of 
purebred animals. 
 
Key words: Danubian horse, population, breeding. 
 

Family structure on the Danubian horse breed 
 

Н. Луканова, Р. Влаева, М. Попова 
Институт по животновъдни науки – Костинброд 

 
Abstract: The work of the Danubian horse breed started after the foundation of Klementina stud farm in the 
village of Pobeda, Pleven region. For the reproductive process were used local, half-breed, Anglo-Arabian 
mares and Nonius mares. A method of purebred breeding of Nonius horses has been used. Along with it, the 
so-called “grading-up” was applied were sires of the Nonius breed were continually backcrossed with females 
of the previous generation of local and improved mares. For part of the horses was used three-way and four-
way crossing. The Danubian horse was officially recognized as a breed in 1951. The aim of the present study 
was to trace back the breed's family structure from its beginning to the present day. The families of the Nonius 
mares, imported from Hungary and the former Republic of Yugoslavia, as well as the families originating of 
native mares, were examined. In the research are included new families, which have been formed over the last 
years and have not been considered so far. Some of the families have already been closed, others are 
represented by a small number of mares. 
 
Key words: horse, Danubian breed, family 
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Съвременно състояние на линейната структура на породата Дунавски кон 

 
Мая Попова, Надежда Луканова, Радка Влаева 

Институт по животновъдни науки – Костинброд 
 
Abstract: The Danube horse was created in the former sate stud "Clementine" near Pleven, to meet the 
needs of the Bulgarian army of heavier draft type horse and to improve the efficiency of the local horses. For 
its creation were used stallions of the Hungarian breed Nonius. The beginning of the breeding process started 
in 1893. During the years, breeding animals were imported mainly from Hungary, from former Yugoslavia and 
from former Czechoslovakia. 
More than 14 stallions were used in the breeding process, but only some of them found good compatibility with 
the local mares in the herd and became the progenitors of genealogical lines. 
The purpose of this study is to trace the linear structure of the breed from its creation to the present day. The 
lines of the stallions of the Nonius breed, imported from Hungary and the former Yugoslavia, were examined. 
Some of the lines have already been discontinued, others are represented by a small number of stallions. 
 
Key words: horses, Danube horse, genealogical lines 
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Effects of Melatonin on Mating Behavior and Mating Performance of Tahirova Sheep and Turkish 

Saanen Goats 
 

Cemil Tölü, Nazif Yazgan, Saniye Erdoğan, Hande Işıl Akbağ, İ. Yaman Yurtman, Türker Savaş 
Çanakkale Onsekiz Mart University, Faculty of Agriculture, Department of Animal Science, Terzioğlu Campus, 

17100 Çanakkale, Turkey 
 
Abstract: This study investigated the effects of melatonin implants on the breeding behavior and performance 
of Tahirova sheep and Turkish Saanen goats before the breeding season. Seventy-six sheep and 54 goats 
(including 6 rams and 4 bucks) were used in the research. In half of the animals, 18 mg melatonin in females 
and 54 mg in males were applied. 36 days after the melatonin implantation, the rams and bucks were 
introduced to the female flocks in the morning and evening. After 8-12 hours, estrus was observed in the 
females being mated. The male and female mating behaviors were observed in 10 min. periods. Each group of 
females was matched with an equal number of non-implanted and implanted male animals. The mean of 
copulation was 3.22±0.12 in the melatonin group and 2.97±0.12 in the control group (P=0.5546). The 
copulation efficiency (mounts with copulation/total mounts) was 64.8 in the control group (P=0.0179). The 
frequency of copulation, ranging from two to five, in the first copulation time was between 0.96 and 0.43 min. 
(P=0.1671), 2nd copulation time 2.63 and 2.75 min. (P=0.8293), and the 3rd copulation time 5.36 and 5.56 
min. (P=0.6543) in the melatonin and control groups, respectively. The mating behaviors index of the rams, 
which is the sum of the anogenital touch, leg kicking, flicking of tongue, vocalization and head forward 
behaviors, was highest in the melatonin groups of rams and sheep (77.5±6.65), while the lowest was in the 
group of ram control and melatonin sheep (51.6±8.90) (P=0.0505). The mean of copulation was 1.53±0.14 in 
the melatonin group and 1.65±0.22 in the control group (P=0.8466) in bucks. The copulation efficiency was 
56.4 in the control group (P=0.2943). The mating behaviors index of the bucks was highest in the group of 
control bucks and does (315.5±99.02), while the lowest was in the group of bucks and melatonin does 
(199.9±27.15) (P=0.3670). The duration of the first copulation time was between 1.03 and 0.92 min. 
(P=0.9658), and the 2nd copulation time between 5.58 and 5.05 min. (P=0.8679) for the melatonin and control 
groups, respectively. In summary, mating behaviors were more frequent in the melatonin-implanted rams and 
ewes. 
Note: This work was supported by Çanakkale Onsekiz Mart University, The Scientific Research Coordination 
Unit, Project number FBA-2018-2601. 
 
Key words: Vocalization, Head forward, Leg kicking, Mount, Copulation efficiency 
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The Usability Of Whey Powder On the Saanen Goat Kids On Growth Period 

 
Aytül ÖZDEMİR, Murat YILMAZ, Alkan ÇAĞLI, Gamze Sevri Ekren Aşıcı, Hulusi Akçay, Kemal Çelik 
Department of Animal Science, Faculty of Agriculture, Adnan Menderes University Aydin, Turkey 

 
Abstract: In this study, the effect of whey powder (WP) on the growth and development of the kids feed with 
whey powder added ratios after weaning and availability of using on growing feed was investigated. In the 
study, it is aimed to determine whey, which is seen as an important problem and waste in the dairy sector, to 
be used in animal rations. 24 kids, born in March 2017 and weaned after 5 months reared in Adnan Menderes 
University Agricultural Faculty Research and Application Farm were used as animal material in the study. 24 
kids were divided into three groups according to the content of the ration. The beginning weights recorded kids 
were distributed homogeneously in each group. These groups were the control group, experiment groups 
which are formed by adding 5 whey powder to the ration removed with the same amount of feed. The 
difference between the initial and final values of the growth performance parameters in the groups with the 
best improvement according to the results obtained by the experiment were found to be 2.57 kg in body weight 
and 6.25 cm in body length in WP. When the groups in which the best results are observed in blood 
parameters are considered; In the 5 group. In the light of the results obtained, it has been determined that the 
addition of WP in a certain amount to the ration has a positive effect on the growth and development of the 
kids. As a result of the study, the addition of 5% WP was recommended in the ration to be given during the kid 
growing period. 
 
Key words: Whey powder, goat kids, Fattening Performance, Blood Parameters. 
 

The effects of whey on Saanen Goat kid’s performance during artificial rearing 
 

Murat YILMAZ, Alkan ÇAĞLI, Gamze Sevri Ekren AŞICI, Hulusi AKÇAY, Kemal ÇELIK 
Department of Animal Science, Faculty of Agriculture, Adnan Menderes University Aydin, Turkey 

 
Abstract: Whey is a malicious waste and a by-product of cheese production which holds a big share in diary 
sector. On the other hand, this kind of a discharge leads to the waste of the nutrients in it because this waste 
contains very important protein resources within itself and they could be used in many sectors. In this study, 
whey powder was added to cow milk to compose a diary replacer food for kids. 23 Saanen kids at the same 
age were divided into 2 groups. 13 kids in the Control Group (CG) were fed by solely mother milk, and 10 kids 
in the Study Group (SG) were fed by the milk replacer. Live weight gains of the kids in the two groups were 
compared and found insignificant statistically. There was a positive, but insignificant relation between the live 
weights and the glucose and the urea levels measured in the blood samples. These results indicated that kids 
could be nourished with the food prepared by adding whey into cow milk instead of using the mother milk, 
which could be marketed in much more profitable ways. 
 
Key words: whey, milk, kids rearing, growth 
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Therapeutic effects of apitherapy (Be(e)Therapy project) 

 
Kemal ÇELIK, Murat YILMAZ, Harun BAYTEKİN, Hilal ÇELIK, Selda MANAV, Alkan ÇAĞLI 

Çanakkale Onsekiz Mart University, Faculty of Agriculture, Department of Animal Science, Çanakkale, Turkey 
 

Abstract: Apitherapy”, or bee-therapy could be described as using bee products in the treatment or in the 
prevention of diseases. Apitherapy may be one of the oldest terapi application around; its origins trace back to 
ancient Greece, Egypt, China. But today, none of the European Union universities have an apitherapy 
curriculum at master and doctoral grades. The fundmantal aim of this project is to develop an innovative and 
competitive curriculum for Apitherapy and project field is strategic partnerships for higher education. Main 
target groups are under graduate and Graduate students, relevant academics in every related faculty and 
department. Be(e) therapy project addresses the key innovations highlighted in the communication adapted by 
the EU comission in September, 2013, which are also inevitable conditions for modernization of higher 
education, curriculum designing, open educational resources, technology enhanced learning and virtual and 
blended mobility forms.Applicant Organisationof this projecet is Canakkale Onsekiz Mart Unıversıtesı from 
Turkey , Partner Organisations are Adnan Menderes University and Balıkesir University from Turkey, 
Aleksandro Stulgınskio Universitetas from Lithuania, Wroclaw Unıversıty of Envıronmental and Lıfe sciences 
from Poland, Slovak University of Agriculture In Nitra from Slovakia. This project was built on the basis of 
"Traditional and complementary medical practices" and there is no similarity in any EU country university 
therefore it will be highly competitive and innovative for the university teachers, students and to health care 
sector. 
 
Key words: Apitherapy, bee products, curriculum, higher education 
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The use of propolis as an antimicrobial in livestock and its economic value 

 
Selda MANAV, Murat YILMAZ, Harun BAYTEKİN, Kemal ÇELIK, Alkan ÇAĞLI 

Department of Animal Science, Faculty of Agriculture, Adnan Menderes University Aydin, Turkey 
 
Abstract: Propolis is a natural resinous substance collected by honey bees (Apis mellifera L.) from different 
plant parts such as buds, branches, leaves and exudates. Propolis is a known source of polyphenols, and 
flavonoids found in them have been widely studied as biochemical markers for botanical origin and in 
explaining their antioxidant capacity as a key factor in chemoprevention. Antimicrobial, anti-inflammatory and 
anticancer biological activities of propolis are known. Propolis has been used as a remedy in traditional 
medicine systems all over the world, mainly to treat wounds and burns, sore throat, stomach ulcer, etc. Modern 
science has confirmed the antimicrobial and antiviral action of propolis and has discovered numerous other 
beneficial pharmacological properties of bee glue: immunomodulating, anti-inflammatory, antiobesity, 
antitumor, and many others. For this reason, a significant number of products containing propolis have been 
developed and commercialized: medical devices, over-the-counter preparations, health foods and beverages, 
cosmetics. Recently, studies on the effect of propolis on animal husbandry and animal health have increased, 
due to many factors such as, organic animal breeding, feeding or treatment methods, reducing the use of 
antibiotics. There is no healthy data about the level of antibiotics used in animal husbandry in our country. The 
remnants of feedstuffs used in animal husbandry and especially antibiotic residues are considered to be an 
important public health problem. It should be seen as a problem not only for humans but also for animals. 
Estimates of the amount of antibiotics used in animal husbandry worldwide vary between 63000 tons and 
240000 tons. It is estimated that the use of antibiotics in livestock will increase year by year and the amount of 
antibiotic to be used in animal husbandry between 2010 and 2030 will increase by 67 percent. 1 million 173 
thousand tons of red meat and 2.4 million tons of poultry meat were produced in 2017 in Turkey. Total meat 
production is estimated at 3 million 573 thousand tons. It's hard to predict how much antibiotics are used. 
However, 65.1 mg of antibiotic is used for 1 kilo of meat. When this is the case, it can be said that the amount 
of antibiotic used in animal husbandry is about 13-14% of the total amount of antibiotics used in our country. 
There were some studies on the effect of Propolis as natural feed additive in ruminant diets. The effects of 
propolis on rumen performance and reproduction were investigated in these studies. One of these areas is the 
use of propolis in improving the growth performance and productivity of livestock. 
 
Кey words: Propolis, livestock. therapeutic , antimicrobial, replacement 
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Monitoring upon genealogical structure development of Eastbulgarian riding breed. Founders 

from other sport breeds. 
 

Iliyana Sabeva, Maya Popova 
Agrarian University – Plovdiv 

 
Abstract: The origin of horses from Eastbulgarian breed, who descent from the other sport breeds stallions, 
used for grading have been investigated. Genealogical structure development was traced by pedigree 
analyses of 1123 horses, born during the period from 2000 to 2018. The Eastbulgarian Horse Association’ set 
of statistical data, concerning stallions’ breeding activity and productive life of their progeny were used. 
Two new lines with founders Hanoverians Da Kapo (GER) and Eistanzer (GER) were set up during the last 
four generations. Nowadays the line of stallion Da Kapo (GER) has developed in second and third generation 
after the founder and the line of stallion Eistanzer (GER – in fourth generation after the founder. A small bulk 
genealogical groups with origin traced to stallions Ladykiller, Cottage Son, Cor de la Bryere and Alme Z have 
developed. 
 
Key words: horses, sport horse breeding, selection, genealogical structure 
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Influence of progestagen – eCG treatment on litter size and sex ratio in ewes 

 
Георги Бонев, Станимир Димитров 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The current study was designed to investigate the effects of administering progestagen–
gonadotrophin treatments for estrus synchronization during breeding season on litter size (number of lambs 
born per ewe) and sex ratio in ewes after lambing. Seven hundred and ninety-one pregnant ewes were 
assigned to two groups: experimental group (n=607) artificially inseminated after hormonal treatment and 
control group (n=184) with natural mating. The applied treatment provides higher fertility (mean 11%) mainly 
by increasing the percentage of sheep born twins. Hormonal treatment before insemination has the highest 
fertility efficiency in milk sheep breeds. The application of hormonal preparations such as gestagens and eCG 
to the ewes does not affect the male / female sex ratio of the investigated sheep breeds. 
 
Key words: ewes eCG, lamb sex ratio, ewes litter size 
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Innovation and diversification of activities – a mechanism for increasing economic efficiency of 

the fish farm. 
 

Vladimir Yolov 
Fish Farm “Dervisha”, city of Veliki Preslav, Bulgaria 

 
Abstract: The fish farm will be build on the territory of the existing dam “Dervisha”. The fish production is 
planned to be the main activity of the company in the following directions: 

- production of fish for consumption in the free water areas of the dam; 
- cage production of rainbow trout and carp for consumption; 
- reproduction-farming center for the breeding of rainbow trout and for cultivation in the basins 
of such material; 
- reproduction-farming center – a complex will be built for breeding of rainbow trout and for 
growing in the basins of such species. 
 

For increasing the economic efficiency of aquaculture farming, it is planned to implement the following 
innovative solutions in the developed ecological and sustainable biotechnolog: 

- designing a multi-storey recirculation system for fish farming; 
- development of biotechnological parameters for cultivation of a new species for the Bulgarian 
aquaculture - burbot (mihaltza); 
- development of biotechnological parameters for integration of aquaponous production of 
plant species with different species of hydrobiones. 

It is planned to organize the following activities, which will lead to diversification of the working process of the 
fish farm and to support of the economic efficiency in it: 

- fishing tourism; 
- recreational activity; 
- tasting hall for products from aquaculture and aquaponnate vegetables; 
  - aquaculture training center for students, undergradutes and farmers; 

 
Key words: aquaculture, innovation, fishing, recreation 
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Effect of Melatonin on Sexual Behaviors in Rams and Bucks 

 
Nazif Yazgan, Saniye Erdoğan, Hande Işıl Akbağ, İ. Yaman Yurtman, Türker Savaş, Cemil Tölü 

Çanakkale Onsekiz Mart University, Faculty of Agriculture, Department of Animal Science, Terzioğlu 
Campus, 17100 Çanakkale, Turkey 

 
Abstract: In this study, the effect of melatonin implants on the sexual behaviors of Tahirova rams and Turkish 
Saanen bucks was investigated out of the breeding season. Six rams and 60 ewes and 4 bucks and 50 does 
were used in the research. Half of the animals had melatonin implants, 18 mg for females and 54 mg for 
males. Thirty-six days after the melatonin implant, the rams and bucks were introduced to the herds for a 
period of 45 minutes in the morning and 45 minutes in the evening. The study was conducted over 45 days. 
The behaviors of anogenital touch, flehmen, head forward, leg kicking, vocalization, mounting, seeking an 
estrus female and running to a female were recorded by direct observation. The behavioral characteristics 
were observed continuously. The mount behavior in rams and bucks differed significantly between treatment 
groups. Males in the control group showed a higher frequency of mount behavior than in the melatonin group 
(P≤0.05). While the sexual behavior and standing behavior recorded by the time sampling method in bucks 
were similar in both groups, they differed significantly in rams (P≤0.05). In the 45-minute observation periods, 
rams in the control and melatonin groups displayed 96.3 sexual behavior and 3.0 standing behavior, 
respectively. In rams, anogenital touch and seeking an estrus female were significantly higher in the morning 
than in the evening (P≤0.05). All sexual behaviors except seeking an estrus female were significantly higher in 
rams than bucks (P≤0.0142). Rams performed a mean of 96.3 sexual behavior in the 45 min. observation 
period. In conclusion, the melatonin treatment had no significant effect on sexual behavior in rams and bucks. 
It was observed that rams exhibited sexual behavior more in the morning than in the evening. Rams spent all 
of the observation period engaged in sexual activity, while the bucks devoted 60% of their time to sexual 
activity. 
Note: This work was supported by Çanakkale Onsekiz Mart University, The Scientific Research Coordination 
Unit, Project number FBA-2018-2601. 

 
Key words: Tahirova sheep, Turkish Saanen goats, Mounting, Vocalization, Running to female 
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Fatty acid content of Lacaune sheep milk and cheese 

 
D. Panayotov, N. Naydenova, T. Iliev, G. Mihaylova 

Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria 
 

Abstract: The objective of the study was to determine the fatty acids composition in Lacaune sheep milk and 
produced cheese of it. The study was performed with sheep milk of Lacaune breed, reared in the herd of the 
private farm in Vodenichene village, Jambol municipality.  Milk samples were obtained in the morning and the 
evening, proportionally to the milk yield, according to rules for milk sampling.  
The most abundant fatty acids in milk and cheese were saturated fatty acids (89.82% and 78.91% in the milk 
and cheese respectively). Monounsaturated fatty acids (21.80% for raw milk and 22.58% for white brined 
cheese) were the most numerous in terms of isomers, but mostly in low concentration. Branched fatty acids 
concentrations were highly variable. The biggest difference was observed for C17:0.  
The atherogenic index was calculated on the obtained values for lauric (C12:0), myristic (C14:0) and palmitic 
(C16:0) acids and the unsaturated fatty acids. The atherogenic indexes were 4.76 and 4.22 for the raw sheep 
milk and produced white brined cheese respectively. Omega 6/Omega 3 ratio varies from 1.12 for raw milk 
and 1.04 for white brined cheese which is within the range of the optimal values for healthy nutrition. 
 
Key words: Lacaune breeds, sheep milk, fatty ac ids. 
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Effect of different tank colours on some productive parameters of European catfish (Silurus glanis L.) 

fingerling 
 

Василка Кръстева 
Институт по рибарство и аквакултури, гр. Пловдив, България 

 
Abstract: The present study investigated growth performance: weight gain, feed conversion ratio, growth and 
survival rate of European catfish (Silurus glanis L.) fingerlings reared in tanks with different colours for one 
month. Four colours: light blue, white, green and black were used, each other with a duplicate. The 
experimental unit was a flow-through system (0.8 l.min-1), consisted of eight tanks with water volume 30 l, 
continuous air supply and water heaters. Two hundred fish with average weight of 1.85±0.62 g were stocked 
in the tank. Results from the study demonstrated that the weight gain and feed conversion ratio were poorly 
affected by the tank colours tested. Weight gain is slightly higher in groups A-blue and B-white than groups C-
green and D-black. However, no significant difference were found in terms of weight gain among the 
experimental groups (P>0.05). Survival rate was highest in group C-green colour (91). Thus, for rearing of 
European catfish fingerlings it is preferable to use dark coloured tanks, which is similar to the natural 
environment of the fish. 
 
Key words: European catfish, fingerlings, tank colours, growth performance 
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Growth efficiency, biochemical blood parameters and meat quality of rainbow trout (Oncorhynchus 

mykiss W.), fed with supplement of white yarrow extract (Achillea millefolium L.) 
 

Radoslav Koshinski 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: In recent years, increasingly experiments have been made with the addition of various plant extracts 
to fish feed. The purpose of this study was to examined the influence of white yarrow extract added to rainbow 
trout feed on growth, meat quality and biochemical blood parameters (glucose, urea, creatinine, total protein, 
albumin, ASAT, ALAT, Ca, P, Mg, triglycerides, cholesterol). In order to achieve the purpose, in a recirculating 
system in the Aquaculture Base of the Faculty of Agriculture - Trakia University, Stara Zagora, were conducted 
experiments with a control group (without supplements to feed C) and experimental A (supplemented with 
1666 mg.kg-1 white yarrow extract A), each with two repetitions.Thirty specimens of rainbow trout with average 
fish weight of 42.55±7.48g (C) and 42.46±7.56g (A) in good health were placed in each tank and cultivated for 
60 days. At the end of the experiment, average final weight, specific growth rates, feed conversion factor, meat 
quality and blood parameters were established. At the end of the experiment, the average live weight of fish 
fed with white yarrow extract was 21.34 higher compared to the same value in the experimental group (P> 
0.05). The white yarrow extract added to the feed resulted in a 21.59% reduction in the lipid content of the 
rainbow trout fillets compared to the control group and the differences was statistically proven (P <0.01). 
Rainbow trout, fed with a nutritional supplement from white yarrow extract, had better indicators of growth 
parameters and meat quality. 
 
Key words: biochemical blood parameters, growth, meat quality, rainbow trout, white yarrow 
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Effect of Angelica archangelica L. extract on growth performance, meat quality and biochemical blood 

parameters of rainbow trout (Oncorhynchus mykiss W.), cultivated in a recirculating system 
 

Radoslav Koshinski, Katya Velichkova, Ivaylo Sirakov, Stefka Stoyanova 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract. The medicinal herbs as natural products can be use like not expensive additives in artificial diets for 
aquatic animals which are safe for fish and the environment. The purpose of this study is to determine the 
effect of the Angelica archangelica L. extract on the growth performance, meat quality and biochemical blood 
parameters (glucose, urea, creatinine, total protein, albumin, ASAT, ALAT, ALP, Ca, P, Mg, triglycerides, 
cholesterol) of rainbow trout (Oncorhynchus mykiss). Thirty specimens from the rainbow trout with anaverage 
weight of 42.55±7.48 g (control, C) and 42.51±6.02 g (experimental, Ang.a.) in good health condition were 
placed in each tank and cultivated for 60 days. A control group (no added) and an experimental (with added 
433 mg.kg-1 of angelica extract) option, each with a two repetition, were set in a recirculating system in the 
Aquaculture Base of the Faculty of Agriculture at the Trakia University. At the end of the experiment were 
calculatedaverage final weight, specific growth rates, feed conversion ratio, meat quality and blood 
biochemical parameters. The average individual weight gain of rainbow trout from the group fed with A. 
archangelica extract supplemented was 84.61±0.06g which was with 15.01% higher compared to this one of 
control fish and the differences were statistically significant (P<0.05). The blood biochemical parameters 
glucose, urea, albumin, ALP, ASAT, cholesterol in control variant were higher compare to values of this 
parameter of fish from the experimental (P>0.05). Better growth performance and blood parameters were 
measured in trouts fed with angelica supplement. 
 
Key words: biochemical blood parameters, Angelica archangelica, growth, meat quality, rainbow trout 
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Evaluation of effect of Mycotox Ng supplementation on production parameters and organ weights in 

induced aflatoxicosis in Toulouse geese 
 

Krasimir Stoianchev, Vania Marutsova, Dian Kanakov, Lazarin Lazarov, Tsanko Hristov, Nelly Grozeva, 
Rumen Binev, Ivan Valchev 

Trakia University, Faculty of Veterinary Medicine, Stara Zagora, Bulgaria 
 
Abstract: The present study was undertaken to evaluate the ameliorative effects of Mycotox Ng (0.5 ) + 0.5 
ppm AFB1 was supplemented with the feed to Group 4. Production parameters like body weight gain, feed 
consumption, FCR, and relative organ weight were recorded. The results showed that the overall feed 
consumption, overall live weight of Mycotox Ng + AFB1 treated birds (Group -4) at 6 weeks was significantly 
increased (p<0.01) as compared to birds treated with only AFB1 (Group-3). The overall feed conversion ratio 
of AFB1 alone (Group -3) at 6 weeks were significantly increased (p<0.01) as compared to control while at 
Mycotox Ng + AFB1 treated birds (Group-4) were significantly increased (p<0.01) week 1, but no significant 
difference was observed in this respect between birds treated with Mycotox Ng + AFB1 and birds treated with 
only AFB1. There was a significant rise in relative weights of liver, kidneys, spleen, heart, pancreas, 
proventriculus and gizzard in the aflatoxinalone fed birds (Group-3) and the co-administration of Mycotox Ng 
(0.5%) with the AFB1 (Group-4) reduced the relative weights thymus and bursa of Fabricius. In conclusion, the 
present study revealed that supplementation of Mycotox Ng could partially ameliorate aflatoxicity in geese. 
 
 Key words: aflatoxin В1, perfomance, relative weights, Mycotox Ng, Toulouse geese 
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Efficacy of Mycotox Ng to ameliorate the hepatotoxic effects of aflatoxin B1 in Toulouse geese 

 
Nelly Grozeva, Ivan Valchev, Krasimir Stoianchev, Vania Marutsova, Dian Kanakov, Lazarin Lazarov, 

Tsanko Hristov, Rumen Binev 
Trakia University, Faculty of Veterinary Medicine, Stara Zagora, Bulgaria 

 
Abstract: Aim: The experiment was conducted to determine of Mycotox Ng and aflatoxin (B1) either 
independently or together (positive control) compared with group without aflatoxin (negative control) on blood 
total protein, albumin, blood glucose, total bilirubin, triglycerides, cholesterol, enzyme activities of on some liver 
enzymes (aspartate transaminase [AST] and alanine transaminase [ALT]), alkaline phosphatase (AP), gamma-
glutamyl transferase (γ GT), lactate dehydrogenase (LDH) as well as to study the histopathological changes. 
Materials and Methods: Experiments were carried out with 40 1-day-old Toulouse geese mixed sexes divided 
into one control and three treatment groups (n=10): Group I – control (0 mg/kg AFB1 not supplemented with 
Mycotox NG); Group II (0.5 g/kg Mycotox NG), Group III (0.5 mg/kg AFB1) and Group IV (0.5 mg/kg AFB1 and 
0.5 g/kg Mycotox NG ). The duration of the experiments was 42 days. The monitored blood chemical 
parameters were analysed on post treatment days 21 and 42. 
Results: In birds treated only with AFB1, increased blood activities of studied enzymes and of total bilirubin 
was established. At the same time, blood total protein, albumin, cholesterol, glucose and triglycerides were 
reduced as compared to controls. The observed histopathological changes in the liver consisted in various 
extent of dystrophy depending on the dose of mycotoxin (congestion, vacuolar and granular dystrophy, round 
cell proliferation, necrobiotic changes, hyperplasia of gallbladder epithelium). The addition of mycosorbent 
(Mycotox NG) to the feed of Groups IV 
reduced substantially the changes in blood chemistry and the severity and frequency of liver histological 
lesions. 
Conclusion: The study confirmed the protective effect of Mycotox Ng by reducing harmful impacts of aflatoxin 
through their antioxidant effect as they improved the blood chemistry and liver enzymes and histopathological 
changes due to the toxin. 
 
Key words: aflatoxicosis В1, Toulouse geese, chemical parameters, liver lesions, Mycotox NG 
 
  



 

19 
 

 
Determination of fat body of worker bees (Apis mellifera L.) fed with stimulating products during 

preparing of the bee colonies for winter 
 

Shumkova R., I. Zhelyazkova, S. Lazarov 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The effect of some stimulanting products on the development of fat body of worker bees was 
investigated. For stimulating feeding of the bee colonies were used products Apimix, Apipasta, Probee-41 and 
Baikal EM1. The experiment was carried out in 2018 during the autumn feeding of the bee colonies at 
Research Center of Stockbreeding and Agriculture – Smolyan. Samples of worker bees were taken to 
determine the condition of the fat body at the end of the experiment before preparing of the bees for winter 
period. The degree of fat body development was determined by 5-point scale proposed by Maurizio (1954). 
It was found that worker bees which received Baikal EM1 had the highest degree of fat body development 
(2.89±1.09). It is 1.2 times more than the control group (2.53±1.10). No significant differences were found for 
the products Probee-41 (2.70±0.99) and Apipasta (2.58±0.83) compared to the control group. Significant 
differences were found between the groups: Baikal EM1 and the control (P≤0.05); Baikal EM1 and Apimix 
(P<0.01); Baikal EM1 and Apipasta (P≤0.05).  
 
Key words: Honey bees, Stimulating products, Fat body 
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Possibilities for hygienic behaviour recognition of worker bees by Artificial Neural Network 

 
Veleva P., S.Lazarov 

Тракийски университет - Стара Загора, Стопански факултет 
 
Abstract: The possibilities for hygienic behaviour recognition of worker bees by Probabilistic Neural Network 
(PNN) are presented in the paper. Two architectures of classifiers are considered: PNN based on lysozyme 
levels (PNN_LL) and PNN based on total protein (PNN_TP) in the haemolymph of 26 worker bee colonies. On 
the basis of preliminary experiments the hygienic behaviour of worker bees was evaluated using the pin-killing 
method and was divided into two classes: Class Hygienic (cleaned over 95 of the cells in the testing area on 
48th hour). Two third of the data were used for training and one third of the data was used for testing of PNN 
algorithm. A classification rules for both PNN were defined. PNN based on lysozyme levels in the bee's 
haemolymph achieved 100 accuracy for Class Hygienic and 100% for Class Nonhygienic respectively. 
 
Key words: honeybees, hygienic behaviour, haemolymph, lysozyme level, total protein, Probabilistic Neural 
Network 
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The Effect Of Camel Milk As An Alternative Food In Diabete Treatment 

 
Alkan ÇAĞLI, Murat YILMAZ, Selda MANAV 

Department of Animal Science, Faculty of Agriculture, Adnan Menderes University Aydin, Turkey 
 
Abstract: The control of Diabetes, a metabolic disease with effective alternative therapies, is currently of great 
interest in the worldwide. Camel milk is believed to be a suitable hypoglycemic agent in experimental diabetic 
animals and patients already with diabetes. In this review, previous researches on camel milk consumption in 
diabetic patients have been consulted. An attempt to evaluate the use of camel milk as an alternative nutrient 
in the treatment of diabetes has been evaluated. Scientific studies have evaluated the effects of glucose and 
lipid ingredients in camel milk on diabetic animals and humans. The results of these studies have shown a 
significant reduction in at least one of the diabetes parameters, such as blood sugar, insulin resistance, 
glucose hemoglobin, and lipid profile in the case of type 1 and type 2 diabetic animals or humans. In most 
clinical trials, the dose of 500 ml / day of camel milk has been recommended. According to the studies 
conducted in diabetic human and animals, it was stated by the researchers that camel milk had a positive 
effect on diabetes mellitus disease when compared to the cow milk. In recent years, due to the studies carried 
out and nowadays being done on camel milk, it is certain that the demand for camel milk will increase even 
more and more. On the threshold of the above literatures, although insulin or insulin-like protein found in camel 
milk is resistant to digestion and has anti-diabetic effect, more valid and comprehensive studies are required to 
support these findings. 
 
Key words: Camel milk, Diabetes mellitus, Type 1 and Type 2 diabetes, Insulin resistance 
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Breed-related differences in haematological parameters in lambs from the Tetevenska and Kotlenska 

sheep breeds 
 

Todor Slavov, Ivan Varlyakov, Veselin Radev, Ivelina Nedeva, Nikolai Markov 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The aim of the study was to investigate the breed-related differences in haematological parameters 
of lambs from Tetevenska and Kotlenska sheep breeds. To this end, 32 blood samples were collected from 
lambs before feeding and 2.5 hours after feeding. Experimental animals were divided into 2 groups of 8 
animals each (4 male and 4 female lambs). They were reared in free stalls on permanent litter. The feed was 
offered in combined feeding troughs was comprised grounded alfalfa hay and total mix ration for lambs 
(КФ180; certified and produced by the forage plant in Lovech) ad libitum. The analysis of samples showed 
increased (p<0.05) blood serum cholesterol, total protein, albumins and globulins in lambs from the Kotlenska 
breed both before feeding and 2.5 hours post feeding. The other blood morphological and biochemical 
parameters in both breeds were within the physiological ranges. 
 
Key words: lambs, breed, blood samples, biochemistry indicators 
 

 
Effect of paulownia (Paulownia spp.) on some parameters in the rumen of yearling sheep 

 
Тоdor Slavov, Ivan Varlyakov, Ivelina Nedeva, Veselin Radev 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The aim of the present study was to evaluate the effect of feeding Paulownia elongatа leaves to 
sheep on some parameters of rumen fermentation. 
The following indicators were analysed: rumen рН, total content of volatile fatty acids (VFA), cellulolytic activity 
of rumen microflora, rumen ciliates - total counts and genera in experimental animals. 
The experiment comprised two periods – control and experimental. The rations were offered twice daily – at 
8.00 and 13.00 h. During the control period, yearling sheep were fed a basal diet of 1 kg barley and 1 kg 
meadow hay. During the experimental period, the diet comprised dried Paulownia elongatа leaves harvested in 
2010 after fall of leaves in November, offered ad libitum. 
Rumen content samples were collected twice daily – before feeding and 2.5 h after the morning feeding of 
animals. 
The experimental results from this investigation showed that paulownia leaves added to the ration of yearling 
sheep decreased rumen pH before feeding, decreased ammonia concentrations and total ciliate counts in the 
rumen of experimental animals. 
The inclusion of paulownia leaves to the diet of yearling sheep did not result in any statistically significant 
differences in cellulolytic activity of rumen microflora and genera composition of ciliates. 
 
Key words: yearling sheep, Paulownia elongatа, rumen content 
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Investigation of polymorphism in ABCG2 gene in some sheep breeds kept in Bulgaria 

 
Ивона Димитрова, Милена-Божилова-Сакова, Красимира Генова, Мая Игнатова 

Лесотехнически университет – гр. София 
 
Abstract: The ABCG2 gene belongs to the transporter family containing the ATP-binding domain and is 
involved in the transport of various molecules through the cell membranes. ABCG2 is expressed in several 
tissues, including the mammary gland, and the level of it’s expression is increased during the lactation period. 
There are some links between the mutation found in this gene and the milk yield, the percentage of proteins 
and fats and the number of somatic cells (SCC) in milk. Intron 5 of the gene revealed a single insertion / 
deletion of 35 bp in a non-coding region at position 683-80466del. It has a connection with the number of 
somatic cells and the percentage of protein in the milk. In the study of sheep of the Karakachan, Caucasian, 
Ascanian and Karnobat sheep breeds kept in Bulgaria, there was found genetic diversity of this gene in the 
studied animals. 
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Induction and recovery from anaesthesia in fry of European catfish (Silurus glanis L.) exposed to clove 

oil 
 

V. Krasteva, T. Hubenova, A. Zaikov 
Институт по рибарство и аквакултури, гр. Пловдив, България 

 
Abstract: The experiment was carried out in laboratory conditions with 50 individuals with body weight 
1.11±0.25 g and body length 5.45±0.60 cm. For the aim of this paper the following five concentrations of clove 
oil are used: 0.01ml.l-1, 0.02 ml.l-1, 0.03 ml.l-1, 0.04 ml.l-1 and 0.05 ml.l-1. At the lowest concentration 
(0.01ml.l-1) the effect is sedative and the fry do not reach to phase of complete immobilization. The application 
of 0.02 ml.l-1 concentration of clove oil is not beneficial for practical usage, with only 30% of the fish reaching 
phase 4 of anesthesia. At the highest concentrations (0.04 ml.l-1 and 0.05 ml.l-1) all of the fry were 
anesthetized for a short time, but the process of recovery was not successful for the all of the fry. All of the fry 
reach phase of anesthesia and recovery without loses at 0.03 ml.l-1. This concentration is advisable for 
anesthesia of European catfish fry during different manipulations. 
 
Key words: European catfish (Silurus glanis L.), fry, anesthesia, clove oil 
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Effect of compound poultry feed with different content of high-protein sunflower meal on growth 

performance of broiler chickens 

Sashka Chobanova 

Trakia University, Faculty of Agriculture, 6014 Stara Zagora, Bulgaria 

Abstract: The aim of the present experiment was to evaluate the effect of feeding poultry compound feed  

with different level of high-protein sunflower meal on growth performance of broiler chickens. The 

experiment was performed with 3 groups of chickens (30 birds in group) – one control and two 

experimental ones. Feeding isocaloric and isoprotein diets, containing flour of sunflower meal – 10% for 

the second group and 15% for the third group during the three growth periods, had an adverse effect on 

growth performance: at the end of the finisher period the reduction of live weight was by 1.6% and 4.1% 

for the second and third groups respectively. Feed intake per 1 kg weight gain was increased by 2.7% and 

4.2% in experimental groups. It could be assumed that worse production traits resulting from increased 

proportion of low-cellulose high-protein sunflower meal in diets was due to the lower feed intake 

associated to excessively fine meal particles – 150-300 µm. The optimum size of particles in corn or 

sorghum based poultry compound feed, preferred by broiler chickens, was from 600 and 900 µm. 

Key words: broiler chickens, high-protein sunflower meal, live weight, FCR. 
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Study of the MSTN gene in sheep of Caucasian Merino and Ascanian Merino breeds breeding in 

Bulgaria 
 

Ivona Dimitrova, Milena Bozhilova-Sakova, Maya Ignatova, Krasimira Genova, Tanya Ivanova, Atanaska 
Teneva, Radostina Stoikova-Grigorova 

University of Forestry –Sofia 
 
Abstract: The MSTN gene encoding the myostatin protein, which is a growth factor-transforming beta protein, 
inhibits the skeletal muscle growth. Decreasing of its activity leads to an increase in the formation of skeletal 
muscle. In sheep, myostatin affects the muscles and the thickness of fat. In sheep of Ascanian (31 animals) 
and Caucasian (30 animals) sheep breeds, a 337 bp fragment was found in the exon 3 of the MSTN gene by 
PCR-RFLP analysis using restriction endonuclease Hae III. In both breeds only the wild allele m and the 
homozygous genotype mm were determined. 
 
Key words: MSTN gene, PCR-RFLP analysis, sheep 
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Proximate analysis, technological and organoleptic characteristics of chicken broilers fed with 

supplement of rose petal meal 
 

Sashka Chobanova, Ivan G. Penchev, Alexander Atanasoff, Stefan Ribarski, Nikolay Karkelanov 

Trakia University, Faculty of Agriculture, 6014 Stara Zagora, Bulgaria 
 

Abstract: Many evidences have been accumulated about the positive influence of rose oil and rose petal 

meal, as well as their antioxidant, antimicrobial, anti-inflammatory, spasmolytic and other beneficial effects 

on health. The aim of this study to evaluated the efficacy of the rose petal meal, as one of the ingredients 

in pelleted feed for chickens ROSS 308 on the chemical composition, meat quality and organoleptic 

characteristics. A total of 60 male one-day old broilers (ROSS 308) were allocated in three dietary groups: 

in control group broilers received standart broiler feed (C), the first experimental group (RPM25) which 

were fed a standart feed supplemented with 0.25% rose petal meal (Herbacon, Gellschaft m.b.H., 

Germany) and second (RPM50) with 0.50% rose petal meal. Broilers were slaughtered and samples were 

taken from Мusculus pectoralis superficialis. There no significant effect on the proximate composition, only 

the lipid and ash contents of breast muscle of broiler chickens from RPM 50 was lower than control group. 

The results of technological quality showed meat from control group had a lower a* and b*, compared with 

that from RPM50 broilers. No significant difference was found in organoleptic attributes, but according of 

degustators the flavour, juiciness and tenderness were more pronounced in RPM50 fed broilers than in 

control group. Including of the rose petal meal in pelleted feed, influenced of broiler meat and they had 

higher ratings in organoleptic characteristics. 

Key words: Broiler chicken meat, Proximate analysis, Organoleptic attributes, Rose petal meal 
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2. Section “CROP SCIENCE” Oral Presentation 

 
Heterosis for spike productivity in durum wheat / Хетерозисни прояви при твърдата пшеница за 

продуктивността на класа 
 

Рангел Драгов 
Институт по полски култури град Чирпан, България 

 
Abstract: The aim of the study is to investigate the heterosis manifestations in durum wheat for quantitative 
traits related to spike productivity. Diallel cross includes five modern varieties of durum wheat: Victoria (BG), 
Denny (BG), Superior, Progress (BG), Predel (BG). The heterosis manifestations of the ten combinations is 
traced for the traits: spikelets number per spike, number of kernel per spike, grain weight per spike and 
thousand kernel weight. The experiments are conducted in the 2014-2016 period in the experimental field of 
FCI-Chirpan. Standart technology for the cultivation of durum wheat is applied. The trials are organized in 
randomized block design with three replications. Of each replication are randomly picked and harvested 30 
plants for biometric analysis. The mean values by years from the F1 spike biometric measurements are 
included in the statistical analysis to determine the high parent and better parent heterosis. For spikelets 
number per spike, seven crosses show high parent heterosis in the first year, four in the second and six in the 
third year. In most cases, hybrids with a variety of Victoria always have more spikelet number per spike and 
show high parent heterosis. For trait kernel number per spike are observed that combinations with Deni variety 
in most cases have high parent heterosis. In all cases, the cross Superdur x Predel indicates high parent 
heterosis for this trait. For grain weight per spike most of the combinations exhibit high levels of high parent 
heterosis. When the Deni variety is used in combination like parent, all hybrid combinations show high levels of 
heterosis for trait grain weight per spike. The thousand kernel weight exhibits different heterosis levels, with 
only negative values in first year. The participation of the Deni variety like parent leads to high parent heterosis 
for this trait. The data allow the use of these crosses directly in the breeding of durum wheat to increase 
individual traits and / or increase productivity. The positive and significant correlation between the kernel 
number per spike and the grain weights per spike indicates that the manipulations for these two attributes are 
extremely important for increasing the productivity (yield) of durum wheat. 
 
Key words: durum wheat, high parent heterosis, productivity of spike 
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Сравняване на калусната индукция и регенерацията на растения при in vitro култивиране на 

различни изходни експланти от твърда пшеница 
 

Мария Видева, Виолета Божанова 
ИПК – Чирпан 

 
Abstract: As a first step towards adapting an in vitro mutagenesis protocol, an experiment was carried out to 
compare the performance of two systems for in vitro cultivation of durum wheat. As initial explants were used 
immature inflorescences and immature embryos of two Bulgarian durum wheat varieties - Predel and Heliks. 
The donor plants are grown under field conditions during the growth year 2017/2018. The immature 
inflorescences are 10 to 20 mm long and the immature embryos are separated about 25 days after pollination 
and are 2 to 5 mm in size. The explants were grown on an induction medium containing macro- and micro 
soles of MS medium (Murashige and Skoog, 1962), B5 vitamins (Gamborg et al., 1968), 0.5 mg / l ABA and 2 
mg / l 2.4 D.The same medium without the addition of growth regulators is used for plant regeneration. For 
both genotypes, better callus induction was obtained by cultivating immature embryos. When using immature 
embryos, a larger number of plants were regenerated - 61 on average of the two varieties, whereas in the 
immature inflorescences the number of plants was 37. The Heliks variety demonstrated significantly better 
regenerative capacity compared to the Predel in both cultivation systems. The analysis of the variance 
(ANOVA) reveals that the type of explants has the greatest influence on the variation of regeneration capacity - 
51.4 of the total variance. In further experiments on the development of an in vitro mutagenesis protocol, it is 
advisable to be applied the immature embryo culture system and Heliks variety to be used, because of its 
better regenerative capacity. 
 
Key words: in vitro cultivation, immature inflorescences, immature embryos, durum wheat 
 
  



 

30 
 

 
Изследване на показатели свързани с цветовото качество при генотипове твърда пшеница 

 
Красимира Танева, Виолета Божанова, Елена Тодоровска 

Институт по полски култури - гр. Чирпан, България 
 
Abstract: Investigation of traits associated to color quality in genotypes of Durum Wheat 
The purpose of the study is to determine the variability of traits related to the amount of yellow pigments in the 
grain, semolina and the finished macaroni product, to establish correlations between them and to detect the 
polymorphism in one gene related to carotenoids synthesis. In the investigation were included 24 durum wheat 
genotypes – varieties and breeding lines of different origin – Bulgaria- Field Crops Institute – Chirpan, Europe, 
CYMIT-Mexico and ICARDA-Syria. All genotypes were grown in field conditions in the competitive variety trials 
in four repetitions in harvesting years 2014/2016. For statistical processing of the data were used variation 
analysis, analysis of variance and principle component analysis – PCA. It was found big variability between 
genotypes for study traits. Positive correlations between the traits of yellow pigments in grain, semolina and 
pasta have been established. The obtained results of the polymorphism analysis in one of the phytosynthesis 
genes could not be associated with phenotypic differences in the content of yellow pigments in the genotypes 
studied. 
 
Key words: durum wheat, yellow pigments, phytoenase synthase 
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Възможности за използване на студената плазма в земеделието 

 
Виолета Божанова, Евгения Бенова, Спасимира Недялкова, Мария Видева лева, Рангел Драгов, 

Дечко Дечев 
Институт по полски култури – Чирпан 

 
Abstract: Plasma is known as the fourth state of matter and is a charged gas with strong electrostatic 
interactions. Unbalanced low pressure plasma discharge has been widely used for a long time in a number of 
technologies such as the production of: microelectronics chips, polymers, and energy-saving gas discharge 
lamps. In the last decade, intensive work has been done on plasma applications in areas distant from physics 
and engineering such as medicine, biology, and agriculture. The number of potential applications of cold 
plasma in agriculture has grown significantly in recent years. It is considered that this treatment is fast, 
economic and pollution-free method to improve seed performance, plant growth, resistance to biotic- and 
abiotic stress factors and ultimately plant production. Therefore it is defined as efficient green technology for 
enhancing productivity and maintaining good food quality and safety. 
The aim of the present review is to overview the state‐of‐the‐art of cold plasma technology applications in 
agriculture. In addition, some results of the implementation of the multidisciplinary project “Effects and 
Mechanisms of Influence of Electric Discharges in Gases and Liquids on Model Biological Objects”, funded by 
Bulgarian National Science Fund NSF – Bulgaria are given. 
 
Key words: Cold plasma treatment, agriculture, seed germination, productivity, 
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Influence of the food and water regime on photosynthesis in growing tomatoes in greenhouses 

 
Antoniya Stoyanova, Miroslava Ivanova, Nikolai Valchev 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Photosynthesis is the major physiological process of the speed and effectiveness of which depends 
on the productivity of tomatoes. The rate of photosynthesis is largely related to the irrigation and diet of plants. 
In order to trace the photosynthetic reaction of plants under different fertilization and fertilization regimes, an 
attempt was made to grow tomatoes in polythene greenhouses. It was found that the irrigation regime has a 
greater effect on the rate of photosynthesis, intercellular CO2 concentration and the intensity of transpiration 
compared to fertilization. The highest efficiency of photosynthesis without fertilizing during the vegetation at 
100 of the fertilizer rate and reduced half irrigation regime. 
 
Key words: tomates, irrigation, fertilizer, photosynthesis, transpiration 
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Trophic structure of the nematode community in monocultures of carrots (Daucus carota subsp. 

sativus) 
 

Deria Adem, Lilyana Koleva 
University of Forestry, Sofia, Bulgaria 

 
Abstract: The carrot (Daucus carota L.) has been used as food since ancient times. Despite of the nutritional 
importance of carrots, their production in small farms is stagnant or declining. The main reason is the 
monoculture of the carrots, where the risk of attack and damage from pests is high. The carrots change their 
shape and appearance under the influence of a number of biotic stress factors such as bacteria, fungi and 
plant-parasitic nematodes which affect their quality. Plant-parasitic nematodes are known for long to cause 
significant damage to carrots. 
The results of the present work have been obtained on the basis of conducted field and laboratory studies and 
agricultural areas were used for the research in the region of Targovishte. 
The aim of the present work is to assess the phytosanitary status of the areas in the monocultures of carrots 
on the basis of the trophic structure of the nematode communities. 
A total of 11genera of plant parasitic nematodes were found in the analyzed samples. The genus Pratylenchus 
was found in 92 of the samples. In addition to plant parasitic nematodes, entomopathogenic nematodes of the 
genus Steinernema, omnivorous nematodes of the genus Dorylaimus and bacterial-feeding nematodes of 
the genus Cephalobus have been also found . 
The knowledge of the trophic structure of nematode communities in monoculture is key to deciding on a crop 
rotation that will effectively reduce plant-parasitic populations. 
 
Key words: carrots, nematodes, monoculture 
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An Efficient Protocol for Micropropagation of the Endangered Plants of Bulgarian Yellow Gentian 

(Gentiana lutea L.) 
 

Ely Zayova, Maria Petrova, Maria Geneva, Ira Stancheva 
Department of Plant-Soil Interactions, Institute of Plant Physiology and Genetics, Bulgarian Academy of 

Sciences, Bulgaria 
 
Abstract: An efficient micropropagation system it is essential to establish the appropriate concentration of 
growth regulators for seed germination, shoot formation and rooting of Gentiana lutea L. Nodal segments from 
in vitro obtained seedlings were cultured in Murashige and Skoog's medium supplemented with BAP, 
Thidiazuron and Zeatin (0.5, 1.0 and 2.0 mg L-1). A maximum number of shoots with the highest height was 
recorded at 2.0 mg L-1 BAP. For further optimization of the process, we used nutrient media contained BAP 
and Zeatin with a combination of the low concentration of Indoleacetic acid. A maximum number of shoots 94.3 
with shoot height 2.5 cm resulted in MS medium containing 2.0 mg L-1 Zeatin and 0.2 mg L-1 IAA The multiple 
plants were successfully ex vitro acclimatized with 65% survival. The presence of growth regulators (2.0 mg L-
1 Zeatin and 0.2 mg L-1 IAA) in the nutrient media resulted in an effective antioxidant activity in G. lutea 
determined by the low molecular antioxidant metabolites such as phenols and flavonoids and activities of 
antioxidant enzymes – catalase, ascorbate peroxidase, guaiacol peroxidase, and superoxide dismutase. The 
described protocol allows the establishment of numerous micropropaged plants of rare and endangered G. 
lutea. 
Acknowledgement: This study was conducted with financial support from Slovak Research and Development 
Agency and Bulgarian Science Fund at the Ministry of Education and Science, Bilateral project SK_BG 01/3-
30.09.2016. 
 
Key words: Gentiana lutea L., micropropagation, plant growth regulators, antioxidants 
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Arbuscular Mycorrhizal Inoculation Influence Antioxidant Capacity During in vitro Propagated 

Hyssopus officinalis L. Adaptation 
 

Ira Stancheva, Maria Geneva, Ely Zayova 
Department of Plant-Soil Interactions, Institute of Plant Physiology and Genetics, Bulgarian Academy of 

Sciences, Bulgaria 
 
Abstract: An efficient micropropagation system it is essential to establish the appropriate concentration of 
growth regulators for seed germination, shoot formation and rooting of Gentiana lutea L. Nodal segments from 
in vitro obtained seedlings were cultured in Murashige and Skoog's medium supplemented with BAP, 
Thidiazuron and Zeatin (0.5, 1.0 and 2.0 mg L-1). A maximum number of shoots with the highest height was 
recorded at 2.0 mg L-1 BAP. For further optimization of the process, we used nutrient media contained BAP 
and Zeatin with a combination of the low concentration of Indoleacetic acid. A maximum number of shoots 94.3 
with shoot height 2.5 cm resulted in MS medium containing 2.0 mg L-1 Zeatin and 0.2 mg L-1 IAA The multiple 
plants were successfully ex vitro acclimatized with 65% survival. The presence of growth regulators (2.0 mg L-
1 Zeatin and 0.2 mg L-1 IAA) in the nutrient media resulted in an effective antioxidant activity in G. lutea 
determined by the low molecular antioxidant metabolites such as phenols and flavonoids and activities of 
antioxidant enzymes – catalase, ascorbate peroxidase, guaiacol peroxidase, and superoxide dismutase. The 
described protocol allows the establishment of numerous micropropaged plants of rare and endangered G. 
lutea. 
Acknowledgement: This study was conducted with financial support from Slovak Research and Development 
Agency and Bulgarian Science Fund at the Ministry of Education and Science, Bilateral project SK_BG 01/3-
30.09.2016. 
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Impact of Arbuscular mycorrhizal fungi on the antioxidant capacity of in vitro propagated garden 

thyme (Thymus vulgaris L.) 
 

Maria Geneva, Ira Stancheva, Ely Zayova 
Department of Plant-Soil Interactions, Institute of Plant Physiology and Genetics, Bulgarian Academy of 

Sciences, Bulgaria 
 
Abstract: Garden thyme (Thymus vulgaris L., Lamiaceae) is a perennial herb rich of inessential oils and 
antioxidative phenolic substances used for the treatment of a variety of diseases. The present study was 
performed to analyze the changes in natural antioxidants as a result of arbuscular mycorrhizal fungi inoculation 
of in vitro propagated garden thyme plants during their field adaptation. The effects of indole-3-butyric acid (0.1 
mg L-1) in full and half strength basal Murashige and Skoog medium were tested. The highest level of shooting 
and rooting parameters (number and height of shoots and number and length of roots) after 4 weeks of culture 
on ½ MS medium supplemented with 0.1 mg L−1 IBA was obtained. The successfully adapted in vitro plants 
(survival rate 95%) were inoculated with arbuscular mycorrhizal fungi (Claroideoglomus claroideum, ref. EEZ 
54). Arbuscular mycorrhizal associations with higher plants promote the accumulation of antioxidant 
metabolites such as phenols and flavonoids and increase the activity of antioxidant enzymes. The results from 
the present experiment indicated enhanced total antioxidant capacity (Free radical-scavenging activity and 
Ferric ion reducing power) of the inoculated T. vulgaris plants which was in accordance with increased 
accumulation of phenolic compounds (total phenols and flavonoids) together with stimulation of the activity of 
superoxide dismutase (SOD) and guaiacol peroxidase (GPO). 
Acknowledgements: This study was conducted with financial support from Slovak Research and Development 
Agency and Bulgarian Science Fund at the Ministry of Education and Science, Bilateral project SK_BG 01/3-
30.09.2016 
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Effect of Foliar Antibroadleaved Herbicides on the Primary Germ Weight of Cotton Seeds (Gossypium 

Hirsutum L.) 
 

Теодора Баракова, Стоян Георгиев 
Институт по полски култури – Чирпан, България 

 
Abstract: The trial was carried out during 2013-2015, with twelve cotton cultivars (Gossypium hirsutum L.). 
Influence of herbicides Bazagran 480 SL (bentazone), Pulsar 40 (imazamox) and Express 50 VG (tribenuron-
methyl) was studied. These herbicides were used during the budding stage of cotton. From the viewpoint of 
cotton growing technology, technologically the most valuable are cultivars Helius, Trakia, Viki, Filipopolis, 
Boyana, Avangard, Natalia, Darmi, Dorina and Nelina, by foliar treatment with herbicide Bazagran 480 SL. 
Technologically the most valuable are cultivars Chirpan-539, Helius, Viki, Boyana and Natalia by foliar 
treatment with herbicide Pulsar 40. Technologically the most valuable are cultivars Helius, Trakia, Viki and 
Nelina by foliar treatment with herbicide Express 50 VG. These variants combine high primary germ weight 
and high stability of this index during the different years. 
 
Key words: Cotton, Herbicides, Foliar treatment, Cultivars, Primary germ weight 
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Effect of Environmental Conditions on Yield and Agronomic Parameters in Advanced Barley (Hordeum 

vulgare L) Genotypes 
 

İrfan Öztürk 
Trakya Agricultural Research Institute, Edirne, Turkey 

 
Abstract: This research was carried out to determine of location effect on yield and some agronomic 
characters in advanced barley genotypes. The experiments were set up with 25 barley genotypes in 
randomized completely blocks design with four replications during 2016-2017 growing years at four locations in 
Trakya region, Turkey. Barley genotypes were evaluated for grain yield, days to heading, plant height, 1000-
kernel weight, test weight, protein ratio. Also it was correlated among these traits. The results of the study 
showed that there were significant differences among genotypes based on grain yield and studies parameters. 
Location Edirne1 had the highest yield with 8299 kg ha-1. TEA2363-12 had the highest yielding genotypes and 
followed by TEA2324-8 and TEA2324-19 sister lines. Correlation studies exhibited that grain yield was 
variously associated with studies parameters based on location. There was positive relationship between grain 
yield with 1000-kernel weight and test weight in Edirne1 and Edirne2 location. Grain yield was negatively 
correlated with plant height (r=-0.457**) in Edirne2 location. Grain yield was slightly positive correlated with 
days of heading in Edirne1 and Edirne2 locations. In the study, no correlation was found between grain yield 
and days of heading in Tekirdağ and Burgaz location. Late maturing genotypes had higher protein ratio in 
Edirne1 and Burgaz location, while early maturing genotypes had higher protein ratio in Tekirdağ location. 
Plant height was positively correlated with test weight in Tekirdağ location and negatively correlated with in 
Edirne2 location. Test weight was significantly positively correlated with 1000-kernel weight in all locations. 
Test weight was positively correlated with protein ratio in Edirne2 and Tekirdağ locations. The result of the 
study showed that yield and other parameters of genotypes varied based on environmental condition. Also, 
various environment conditions could be used for selection barley genotypes under rainfed condition for yield 
and agronomic parameters. 
 
Key words: Barley, genotypes, yield, agronomic parameters, location effect 
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Съдържание на азот в биомасата на царевица при различни нива на минерално торене 

 
Люба Ненова, Мая Бенкова, Цецка Симеонова, Ирена Атанасова 

Институт по почвознание, агротехнологии и защита на растенията „Н. Пушкаров“ 
 
Abstract: A field experiment with maize fertilization was carried out on Alluvial-meadow soil (Fluvisol) in the 
region of Tsalapitsa village, near Plovdiv, during the period (2016-2018). Three norms of mineral fertilization 
were assessed in the following variants V2 – N15P11.25K0, V3 – N20P15K0 and V4 – N25P18.75K0, the 
results were compared with a control variant – V1 - N0P0K0 – without fertilization. The norm of the V3 variant 
(accepted as optimal) was calculated using the balance method. The aim of the present investigation was to 
assess the effect of different norms of mineral fertilization on the N content in maize dry biomass was 
significantly affected by the factors - vegetative organs of the plant (28.0 of the variance). The average N ), 
followed by the maize cobs (0.71 ). With increasing of the fertilization norm, the nitrogen content in the 
absolutely dry biomass has increased, too. Significant differences (р≤0.05) between the control variant and all 
the variants of fertilization were established. The N of the variance) and variants of fertilization (22.4 % of the 
variance). The climatic factor or the year of the experiment has a significant impact on the yield and hence on 
the uptake of nitrogen by the crop. The highest nitrogen uptake was observed in 2016, as the uptake by the 
fertilized variants exceeds 3 to 5 times that of the control variant. 
 
Key words: maize, mineral fertilization, nitrogen content, uptake, multi-factor Anova 
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Contribution of Parastagonospora nodorum to the leaf and glume blotch of durum wheat in Bulgaria 

 
S. Nedyalkova, Z. Stoyanova, R. Rodeva 

Field Crop Institute, 6200 Chirpan, Bulgaria 
 
Abstract: Parastagonospora nodorum is an important necrotrophic fungal pathogen causingleaf and glume 
blotch of wheat.The disease has significant economic impact on the wheat production worldwide. The purpose 
of the current investigation was to assess the occurrence of P. nodorumas a foliar and ear pathogen of durum 
wheat. Field experiments were performed at two locations (Chirpan and Sofia) in the period 2010 – 
2017.Twelve winter varieties of durum wheat were involved in the investigation. P. nodorumwas not found at 
both locations in 2010 and 2011. During the next years of the study the pathogen was recorded on the leaves 
of durum wheatin Sofia every year with exception of 2013. Symptoms of leaf blotch included chlorosis and 
necrosis of the leaf tissue. The strongest manifestation of the disease was observed in 2016 and especially in 
2017. In Chirpanthis fungus was isolated from the leaves of durum wheat in 2014 (5 samples) and 2017 (39 
samples).The ear infection led to development of dark brown patches on the glumes, which later became 
purple-brown.These symptoms were noted in Sofia in 2014, 2016 and 2017. In the field experiment carried out 
in Chirpan, glume blotch was recorded in 2017 but during the previous year the symptoms were observed 
widely on some genotypes among the initial breeding material ofdurumwheat.The 12 varieties studied differed 
in their susceptibility toleaf and glume blotch.The leaf symptomscaused by P. nodorum were recorded on all 
varieties, but were more pronouncedonZvezditsa,GK Bétadurand Deyana.The glume blotch was more 
noticeable on Vazhod. 
 
Key words: fungal pathogen, leaf blotch, glume blotch 
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Assess the impact of irrigation and diet on the content of antioxidants in tomatoes 

 
Antoniya Stoyanova, Velika Kuneva 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The optimization of the water and fertilization regime in vegetable crops solves a number of 
problems related to increasing the efficiency of usable irrigation water, the water deficit and a number of 
environmental problems. The purpose of this paper is to model the mathematical relationship between 
productivity and quality of yield in tomatoes, greenhouse production and the factors that have the strongest 
influence on its formation - irrigation and fertilization regimes. Investigated the interaction of different levels of 
the humidity created by the application of controlled constant water deficit (factor A - irrigation) at three levels 
of fertilization (factor B - fertilization) on the productivity and quality of tomatoes, greenhouse production. It has 
been the influence of the modes of irrigation and fertilization on the content of antioxidants. 
 
Key words: antioxidants, tomates, irrigation, fertilizer, yield 
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Evaluation of productivity and nutritional value of wheat varieties 

 
Gancho Ganchev, Antoniya Stoyanova, Velika Kuneva 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The purpose of this paper is to assess the degree of influence of foliar application on two varieties of 
common wheat. The survey was conducted during the 2014-2016 year, the Department of Plant Agriculture 
Faculty at Trakia University Str., Stara Zagora. The subject of the study is the varieties Enola and Illico. Two-
factor analysis shows the impact of year and variety. Studied the effect of fertilization with Laktofol basic and 
Wuxal Grano on the productivity of both varieties. Is analyzed chemical composition and is calculated in the 
nutritional value of the grain. 
 
Key words: common wheat, yield, fertilizer, nutritional value 
 

 
 
 

Research productivity and nutritional value of common wheat under the influence of foliar fertilization 
 

Gancho Ganchev, Velika Kuneva, Antoniya Stoyanova 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: In the present study has investigated the effect of foliar application on two varieties common wheat 
Diamond and Ingenio. It is the impact of the year and the variety on yields. Field experiment is displayed in the 
experimental field of the Department of Crop and of the Faculty of Agriculture at Trakia University, Stara 
Zagora. It is the influence of feeding on vegetation in productivity, chemical composition and nutritional value 
of the grain. The relationship between moisture is analyzed security and productivity of wheat. 
 
Key words: common wheat, yield, fertilizer, nutritional value 
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Association of Physiological Parameters and NDVI with Bread Wheat (Triticum aestivum L.) Yield 

under Rainfed Conditions 
 

İrfan Öztürk 
Trakya Agricultural Research Institute, Edirne, Turkey 

 
Abstract: An experiment was conducted to assess grain yield and physiological parameters of the bread 
wheat genotypes. In the research a total of 25 bread wheat genotypes were tested during 2016-2017 seasons 
under field condition. The experiment was conducted in randomized completely blocks design with four 
replications. Grain yield, days of heading, plant height, biomass (NDVI) from GS25 up to GS85 growth stage, 
chlorophyll content (SPAD) during heading stage, canopy temperature, and glaucousness were investigated. 
The results of variance analyses showed that there were significant differences (p<0.01) among genotypes for 
yield. The mean grain yield was 7948 kg ha-1 and yield ranged from 7033 kg ha-1 to 8759 kg ha-1, the highest 
grain yield performed by TE6744-16 line. According to results, significant differences among cultivars in terms 
of plant height, days of heading, biomass, chlorophyll content, canopy temperature, glaucousity were found. 
TE6627-6 line had the highest chlorophyll content and also, chlorophyll content positively affected grain yield. 
Canopy temperature is generally related with yield under drought stress condition in bread wheat. Canopy 
temperature in genotypes was measured at GS60 and GS75 growth stages under rainfed conditions. In the 
study early maturing genotypes had lower canopy temperature. Increase in biomass after heading phase has 
positively affected grain yield. In the study, no correlation was found between grain yield and biomass at GS25 
and GS45 growth phase. There was a negative correlation between glaucousness with biomass at GS60, 
GS75 and GS85 growth phase. These results showed that in wheat breeding study some physiological 
parameters such as biomass (at GS75 and GS85), canopy temperature (at GS60 and GS75), and chlorophyll 
content (at GS60), and glaucousness should be used in selection under rainfed conditions. The results of the 
study showed that physiological parameters such as biomass (NDVI), chlorophyll content and canopy 
temperature could also use to be selection parameters under rainfed condition for yield in bread wheat. 

 
Key words: Bread wheat, genotypes, yield, biomass, physiological traits 
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Sexual size dimorphism in stone marten (Martes Foina, erxl. 1777) from Sarnena Sredna Gora Mts 
(Bulgaria) 

 
Stanislava Peeva 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Sexual dimorphism in body size measurements of 65 stone martens was investigated in winter 
periods (10.12.- 01.03) 2013 to 2017. There was found sexual dimorphism in body size of Stone Marten from 
Central Bulgaria: males were larger than females. The tail length (with or without hairs) did not depend on sex. 
The sexual dimorphism in the most variable linear parameters of the species varied from 2.76. Male stone 
martens were 23.37% heavier than females. 
 
Key words: linear parameters, body weight, compactness index 
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Biodiversity of Lactobacilli isolated from raw buffalo’s milk 

 
G. Beev, M. Mihaylova, Z. Urchev, N. Naydenova, T. Dinev, M. Tzanova, S. Denev 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Lactic acid bacteria are widespread in nature and occur naturally as indigenous microflora in raw 
milk. Considering that buffalo milk is an excellent medium for the growth of a large variety of lactic acid 
bacteria, the aim of the present study was the isolation of Lactobacillus spp. strains from raw buffalo milk 
originating from different regions of Bulgaria and their species identification using Amplified Ribosomal DNA 
Restriction Analysis (ARDRA) and a set of five reference strains of the most frequently isolated Lactobacillus 
species: L. helveticus DSM 20075;  L. plantarum DSM 20174;  L. casei DSM 20011; L. delbrueckii ssp. 
bulgaricus DSM 20081 and  L. delbrueckii ssp. lactis DSM 20072. From the analysis of the patterns generated 
after treatment with HaeIII was found that 24 (88.8%) of the isolates were with a profile that matches the 
reference 16S rDNA of Lactobacillus casei. The restriction profiles of the remaining three isolates (12.2%) did 
not mach any of the reference strains and they were identified by Api 50 CHL as Lactobacillus fermentum. This 
indicates that Lactobacillus casei is highly adaptive and dominates in raw buffalo milk regardless of the climatic 
conditions and the method of raising animals. 
 
Key words: Lactobacillus casei, Lactobacillus fermentum, identification, ARDRA 
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Physicochemical, sanitary and safety indicators changes during the ripening of Bulgarian white brined 

cheese from local farms 
 

G. Beev, T. Kolev, N. Naydenova, T. Dinev, M. Tzanova, G. Mihaylova 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The present study aims to determine the physicochemical and microbiological changes of white-
brined cheese from local farms during manufacturing and ripening. Milk pasteurization for white-brined cheese 
production leads to a severe reduction of microorganisms in milk.  Thus, after pasteurization the total number 
of microorganisms decreases from 800 000 to 810 cfu/cm3, Salmonella spp. from 8 000 to 20 cfu/cm3 and E. 
coli from 4000 to 0 cfu/cm3.  Ripening processes lead to a drastic reduction of cheese microflora with 
prevalence of specific lactic microflora (lactobacilli and lactococci) on the 45th day and complete annihilation of 
E. coli and Salmonella spp. These changes in the cheese microflora made the final product safe for 
consumption.  On the other hand, the experimental data shows a strong multiplication of Salmonella spp. on 
the 7th day (140 cfu/cm3 at the 24th hour reached 1000 cfu/cm3 on the 7th day) and insufficient decrease of 
the number of other microorganisms, making fresh white-brined cheese at its early ripening stages unsafe for 
consumption.  Ripening of the cheese brings about an increase of the dry matter percentage (from 33.5% at 
24th hour to 38.5% at 45th day), the fat content (from 13.3% to 16.4%), salt content (from 4.1% to 5.8%) and 
total protein content (from 13.7% to 16.7%) and reduction of moisture in non-fat substance (from 76.7% to 
73.8%) of the final product.  These changes are in accordance with the accepted standards for white-brined 
cheese production.  
 
Key words: white-brined cheese, physicochemical properties; microbiology, safety 
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Chilling requirements of Cherry (Prunus Avium L) and Apricot (Prunus Armeniaca L) threes and their 

relationship between the basic phenological stages 
 

Petya Malasheva, Valentin Kazandjiev 
NIMH, Bulgaria 

 
Abstract: A specific knowledge of the impact of climate conditions on the phenology of cultivated temperate 
orchards allows farmers to obtain an adequate productivity. During their dormant period, fruit trees require a 
certain amount of relatively low temperatures to complete bud differentiation processes and regularly resume 
growth the following spring.Vegetative and fruiting buds remain dormant until they have accumulated sufficient 
chilling units (CU) of cold weather. When enough chilling accumulates, the buds are ready to grow in response 
to warm temperatures. As long as there has been enough CU the flower and leaf buds develop normally. If the 
buds do not receive sufficient chilling temperatures during winter to completely release dormancy, trees will 
develop one or more of the physiological symptoms associated with insufficient chilling: delayed foliation, 
reduced fruit set and increased buttoning and, reduced fruit quality. The knowledge of these requirements may 
be valuable in the selection of the appropriate cultivars for producers and to avoid losses caused by an 
inadequate cultivar selection in a particular area. Chilling is generally considered to be that amount of time 
during the period the plant is in rest when the temperature is below 5оС. 
The aim of this research was to study the effect of mainly temperature on the overcoming of dormancy in 
different cherry and apricot cultivars growing in some regions in Bulgaria. The other aim is to find empirical 
relation between the sums of temperatures measured in the period from of durable transitions of temperatures 
below 5оС (chilling degree days) and the average dates occurrence of phenological stages as swelling of 
buds, bud break, flowering and fruits ripening. 
 
Key words: cherry, apricot, sum of temperatures, chilly requirements 
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Effect of dietary phytoextracts supplementation on chemical composition of common carp (Cyprinus 

carpio l.), cultivated in recirculating system 
 

Kremena Georgieva, Georgi Zhelyazkov, Yordan Staykov, Dian Georgiev 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: This study was conducted to investigate the effects of the dietary phytoextracts supplementation on 
the chemical composition in the meat of common carp (Cyprinus carpio L.). The fish were divided into 6 
groups: one control (C) and five experimental groups whose feed was supplemented with 1g of curcumin (EC), 
paprika (EP), thyme (ET), oregano (EO) and garlic (EG). Significant influence was found on the water content 
and dry matter in EO group. 
 
Key words: common carp, chemical composition 
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New data on the prothostrongylids' distribution across pastures in Western Rhodopes Mts (Bulgaria), 

used by goats and sheep 
 

Yanko Yankov, Dian Georgiev 
 
Abstract. The species composition of prothostrongylids and their intermediate hosts in pastures used by 
sheep and goats in Western Rhodopes Mts (Bulgaria) has been studied in the spring/summer period of 2018. 
Among the intermediate hosts, two species terrestrial snails - Zebrina detrita and Xerolenta obvia had been 
identified. There were found Protrostrongylids L3 larvae only in X. obvia but nor in Z. detrita. From the 
nemathodes, only Mullerius and Protostrongylus were found. The occurrence of Mullerius sp. was 57%, and of 
Protostrongylus sp. - 50% respectively. The parameters of invasion had been decreasing from the younger to 
the older age classes of X. obvia. 
 
Key words: Mullerius sp.; Protostrongylus sp.; goats; sheep; Zebrina detrita; Xerolenta obvia 
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Biological characteristics and chemical composition of some shellfish with economic importance 

along the Bulgarian Black Sea coast 
 

Albena Merdzhanova, Veselina Panayotova, Diana A. Dobreva, Katya Peycheva, Elitsa Petrova-
Pavlova, Rositsa Stancheva 

Medical University of Varna 
 
Abstract: Over the past few decades, there has been growing interest in marine bivalves. It is known that 
marine shellfish is a valuable sources of biologically active compounds and their consumption can provide 
basic macronutrients, essential micronutrients and secondary metabolites with high physiological activity, as 
well as prevention of a number of socially significant diseases. The only species reared in Bulgarian marine 
aquaculture is black mussel (Mytilus galloprovincialis). The number of currently existing farms for black mussel 
is 43 with total production of about 878 tons in 2012 (MNPS, 2014). In the recent years, two white clam 
species are also widely distributed in Bulgarian markets. They are Chamelea gallina and Donax trunculus, 
which are highly appreciated for human consumption in Europe. Moreover, both species are one of the most 
commercially important species for dredge fishery, with a high market price, valuable nutritional quality and 
widely consumed either frozen or fresh (Ozden et al., 2008). There are few studies for biological characteristics 
of Chamelea gallina and Donax trunculus from the Bulgarian Black Sea coast. Despite of increasing interest of 
these shellfish species in Bulgaria, studies on the chemical composition and functional properties of shellfish 
tissue and/or extracts are limited and sporadic – mainly focused on the black mussel. 
The aim of this project is to provide new information for the quality and functional potential of three species of 
Black Sea mussels: black mussel (Mytilus galloprovincialis), white clams (Chamelea gallina and Donax 
trunculus). In addition, the results for both white clams will be useful for farmers about their potential, as a new 
and relevant economic resource along Bulgarian coast. 
Acknowledgements: This study is a part of the project №KП-06-ОПР03/11 from 18/Dec/2018 financed by the 
Bulgaria National Science Fund 
 
Key words: Mytilus galloprovincialis, Chamelea gallina, Donax trunculus, biological characteristics, chemical 
composition 
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Combined Satellite and Surface Air Pollution Monitoring of Sofia – Results and Conclusions 

 
Николай Петров Такучев 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Introduction. In recent years, the public of Sofia, the capital of Bulgaria, is disturbed by frequent 
winter exceedances of air pollution standards with fine particulate matter. 
Purpose. A survey of air pollution over Sofia was carried out with a combined method - terrestrial and satellite 
observations for an 18-year interval in order to extract additional information about the air pollution over the 
city, whose location - in the valley, is a prerequisite for frequent air pollutions. 
Results. Satellite observations give an average picture of the concentration of pollutants in the whole of Sofia's 
valley and show an increasing concentration of solid aerosols over the last 6 years (shown with UV aerosol 
index increase). At the same time, there is no noticeable increase of soot in the air over Sofia, i.e. the 
widespread opinion that dustiness is due to the burning of tires and textiles is not confirmed by the 
observations. Above Bulgaria in the direction from the southeast to the northwest spreads desert dust, which in 
the region of Sofia gives little contribution to the dust. Wind speed over Sofia shows a downward trend. 
Unexplored problem till the moment is the systematic increase of methane concentration in the air over Sofia in 
the last 15 years. The air above the Sofia valley has the highest concentration of methane in the country. 
Conclusions and discussion. An important reason for the increasing concentration of dust over Sofia is not only 
the increasing combustion of solid fuels but also the decreasing speed of the ground wind above the Sofia 
valley. This reduction is also due, in particular, to the obstacles to natural air currents that clean the valley, 
such as high construction, inappropriate layout and the width of the streets, but also the street tree vegetation 
and the parks which reduce the wind speed. Year-round diurnal cycling of the wind over Sofia (at the mountain 
– valley contact, i.e. mountain breeze) is completely unexplored so far and therefore neglected opportunity to 
reduce the air pollution during the heating season. 
Ground observations show that in different parts of the city there is a complex configuration of the air flows, 
changing their direction during the day and night. Ground observations show differences in the origin of 
particulate matter in different parts of the city. 
 
Key words: Sofia, air pollution, particulate matter, methane, wind speed 
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Morbidity in Rousse as a bioindicator for the transfer of air pollution to the city from the eastern 

industrial zone - analysis based on data from combined terrestrial and satellite monitoring 
 

Николай Петров Такучев 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: Introduction. In recent years, the population of a number of major cities in Bulgaria, particularly in 
Ruse, has often expressed a civil protest against the failure of the responsible authorities to deal with the 
problem of polluted urban air. The aim of the study is to clarify the extent to which the protests are justified in 
terms of morbidity in the Ruse district, whose inhabitants are mainly concentrated in the city of Ruse. 
Material and methods. Data on annual morbidity in Rousse region (in classes from International Classification 
of Diseases – 10-th revision), data on meteorological parameters and air pollutant concentrations in Ruse for 
the interval 2009 - 2015 from а land-based automatic station and satellite data from a NASA site were used. 
The data were processed using the statistical method of correlation analysis. 
Results and discussion. 
Outpatient morbidity. Between the pre-hospital morbidity for Ruse on the one hand and the concentrations of 
the air pollutants in combination with the meteorological parameters on the other, 27 statistically significant 
correlation dependencies were identified, among which several positive correlations with the frequency of wind 
from east to the city are clearly visible. These are the correlations with: Circulatory Diseases Class, with a 
correlation coefficient of 0,967, with a statistical significance level of 0,01; Respiratory Diseases Class, with a 
correlation coefficient of 0,949, with a statistical significance level of 0,05; Nervous System Diseases Class, 
with a correlation coefficient of 0,916, with a statistical significance level of 0,05. 
Inpatient morbidity. Between the hospitalized morbidity for Ruse on the one hand and the concentrations of the 
air pollutants in combination with the meteorological parameters on the other, 90 statistically significant 
correlation dependencies were found. Again, as with pre-hospital morbidity, several positive correlations with 
the frequency of wind from east to city are clearly visible. These are the correlations with: Eye Disease and 
Appendices Class, with a correlation coefficient of 0,979, with a statistical significance level of 0,01; Skin and 
Subcutaneous Tissue Diseases Class, with a correlation coefficient of 0,985, with a statistical significance level 
of 0,01; Disorders of the Genitourinary System Class, with a correlation coefficient of 0,972, with a statistical 
significance level of 0,01; Endocrine System Disorders, Nutrition and Metabolism Disorders Class, with a 
correlation coefficient of 0,892, with a statistical significance level of 0,05. There is no association of morbidity 
in disease classes with the annual concentration of fine particulate matter in the air above the city. The 
hospitalized morbidity was correlated with a satellite parameter ultraviolet aerosol index indicating the 
dependence of the hospitalized morbidity on the combination of air pollutants and solid particles in the air - 
soot and dust. 
Conclusions. 
The morbidity from some socially significant diseases in the Rousse region correlates with the wind from the 
East, a likely carrier of polluted air to the city from the city Eastern Industrial Zone. The nature of migrated 
harmful pollutant is unknown but there is some clues that it is probably a bouquet of hydrocarbons with the 
presence of aerosols. 
 
Key words: Ruse, morbidity, ground-level monitoring, satellite monitoring, east wind 
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Bioactive compounds and antioxidant activity in apple fruits cultivar 'Florina' 

 
Nadezhda Petkova, Tatyana Bileva, Ekaterina Valcheva, Galya Dobrevska, Vladislav Popov 

Departament of Organic Chemistry and Inorganic Chemistry, University of Food Technologies, Plovdiv, 
Bulgaria 

 
Abstract: The consumption of different apple cultivars contributes to improved human health by reducing the 
risk of cardiovascular disease and cancer. Apple fruit is a major source of phenol compounds, dietary fibers 
(pectin and cellulose) and antioxidants. The current review demonstrates the nutritional potential of apple 
cultivar ‘Florina’ and focused on the chemical composition and antioxidant potential of its fruits. 
Physicochemical characteristics such as moisture and ash content, phytochemical composition including sugar 
content, organic acids, phenolic acids (hydroxycinnamic acid), flavonols, dihydrochalcones, anthocyanins, 
mineral composition in apple cultivar ‘Florina’ were summarized. Moreover, the present study evaluated the 
antioxidant potential of Florina apple fruits for healthy nutrition. 
 
Key words: apple cultivar ‘Florina’, phytochemical compounds, phenolic compounds, antioxidant potential 
 

 
Phytochemical characterization and antioxidant activity of Sorbus aria fruits 

 
Nadezhda Petkova, Manol Ognyanov, Radka Vrancheva, Petar Zhelev 

Departament of Organic Chemistry and Inorganic Chemistry, University of Food Technologies, Plovdiv, 
Bulgaria 

 
Abstract: Common whitebeam fruits (Sorbus aria) are an European and Near-Eastern deciduous tree with 
small red fruits. The aim of the current study was to investigate the phytochemical characteristics of common 
whitebeam fruits (moisture, ash, titrable acidity, lipids, proteins, carbohydrates, pigments, phenolic 
compounds) and to evaluate their antioxidant capacity by four antioxidant assays (DPPH, ABTS, FRAP and 
CUPRAC). Sugar composition analysis demonstrated that only fructose and glucose were presented in the 
fruits. Pectin content did not exceed 1.30 ). The whitebeam fruits were evaluated also as a source of 
carotenoids (1.69 mg/100 g fw), total phenolic compounds (32.42 mg GAE/100 g fw) and flavonoids (20.08 mg 
QE/100 g fw). Among phenolic acids, only 2,4-dihydrohybensoic, caffeic, p-coumaric and sinapic acid were 
detected in the fruits. The antioxidant potential of fruits varied between 244.81 to 168.52 mM TE/100 g fw. 
Therefore, the present research enriched the information about nutritional potential and chemical composition 
of common whitebeam fruits and demonstrated potential for future application in food products and 
supplements. 
 
Key words: Sorbus aria, fruits, bioactive compounds, antioxidant activity 
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Vermicomposting of Sewage Sludge From Different Types Wastewater Treatment Plants 

 
Diyana Dermendzhieva, Georgi Beev, Gergana Kostadinova, Georgi Petkov, Toncho Dinev 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Vermicomposting is environmentally friendly and cost-effective method of treatment of organic waste 
materials through the joint action of earthworms and microorganisms. The aim of the present study is to 
evaluate the vermicomposting ability (120 days) of the epigeic red earthworm Lumbricus rubellus through 
physicochemical and microbiological analysis of sewage sludge from Municipal and Poultry meat processing 
enterprise/unit wastewater treatment plants. Physicochemical analysis was done by the classical methods 
described by ISO standards, and microbiological analysis by plating of 1ml of the sample dilutions on selective, 
chromogenic culture medium sheets. The values of pH, TOC, N-NH4+ and C:N ratio decreased during 
vermicomposting. In regard to EC, TKN, TP, TK, N-NO3-, P2O5 and K2O values, they gradually increased 
during vermicomposting with the highest increment on the 120th day. The heavy metal content of Fe, Mn, Cu, 
Zn, Cr, Ni, Pb, Cd in sewage sludge always decreased after vermicomposting for 120 days, but the change is 
negligible. There were an overall decrease of the number of bacteria examined (total plate count, coliforms, E. 
coli, Enterobacteriaceae, Salmonella spp.) during vermicomposting. However, bacterial spore forms were not 
eliminated by vermicomposting. 
 
Key words: vermicomposting, earthworms, physicochemical, microbiological, heavy metals 
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Phytoplankton "blooms" in front the Cape Galata (Black Sea) during the last decade 

 
Daniela Klisarova, Dimitar Gerdzhikov 

Institute of fish resources – Varna, Bulgaria 
 
Abstract: The article investigate the development and blooms of phytoplankton in the aquatic environment in 
front of cape Galata for the period 2008-2017. The ecological status of this marine aquatory is considered as 
indicative of the ecological status of the sea waters across the whole Bulgarian coast, due to regular 
hydrobiological research in this area since the mid-20th century. Over the past decade environmental research 
in the northwest and west of the Black Sea reported to reduce eutrophication. The reasons for this are 
complex, and reviewed in numerous modern studies. During the study were recorded five phytoplankton 
species evolving into blooming concentrations (Emiliania huxleyi, Merismopedia sp., small Flagellates 
(Cryptophyceae), Prorocentrum cordatum и Pseudo-nitzschia delicatissima). The abundance of phytoplankton 
was in the range 183 and 6464 x106 cell.m-3, a biomass between 21 and 4296 mg.m-3. 
 
Key words: phytoplankton abundance and biomass, eutrophication, seasonal dynamics, phytoplankton 
structure, Bulgarian coast and shelf, Black Sea 
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Karyological and morphological variation within genus Oxybasis Kar. & Kir in Bulgaria 

 
Neli, H. Grozeva, Stefka L. Atanassova, Svetoslava R. Terzieva 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: 2The genus Oxybasis. is represented in the Bulgarian flora by 4 species - Oxybasis chenopodioides 
(L.) S. Fuentes, Uotila & Borsch, Oxybasis glauca (L.) S. Fuentes, Uotila & Borsch, Oxybasis rubra & Borsch, 
Oxybasis urbica (L.) S. Fuentes, Uotila & Borsch. So far their Bulgarian populations have not been the subject 
of a comprehensive study. The aim of this research is to trace the karyological and morphological variability of 
the species from genus Oxybasis. Some differences in the morphology and size of chromosomes have been 
registered between 9 studied populations. For all species and populations, a diploid chromosome number and 
two types of chromosomes - metacentric and submetacentric were found. In seven of the studied populations 
metacentric chromosomes dominate. Satellites are not registered. The average size of the chromosomes 
varied from 1.32 μm to 1.99 μm. The total haploid chromosome length (hcl) for the studied populations was 
from 11.85 to 17.88 μm. The morphometric and the scanning electron microscopy data showed that in all 
populations vegetative traits have higher level of variability than generative. The results obtained from ANOVA 
showed that intrapopulation variability is dominant. The most conservative traits were the morphology and the 
size of flowers and seeds. 
 
Key words: Oxybasis; karyotype; chromosome number; morphology; chorology 
 

 
Karyological study of genus Chenopodiastrum S. Fuentes, Uotila & Borsch. in Bulgaria 

 
Neli, H. Grozeva 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The study is part of a multi-annual research on family Chenopodiaceae within the Bulgarian flora 
and aims to investigate the karyotype morphology of taxa from the genus Chenopodiastrum. For both known 
representatives of the genus in Bulgaria - Chenopodiastrum murale (L.) S. Fuentes, Uotila & Borsch. and 
Chenopodiastrum hybridum (L.) S. Fuentes, Uotila & Borsch. was established diploid chromosome number 2n 
= 2x = 18 and two types of chromosomes - metacentric and submetacentric. A karyogram and an idiogram for 
each of the populations was presented. The average size of the chromosomes for the sstudied species varied 
from 1.89 μm to 3.18 μm. The total length of the haploid chromosome set is in the range of 17.01 to 28.68 μm. 
 
Key words: Chenopodiastrum murale, Chenopodiastrum hybridum, karyotype; 
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Study of the content of (Cu) Copper in waters and Zebra Mussel (Dressena Polymorpha) from 

Ovcharitsa Dam, Stara Zagora Region, Bulgaria 
 

Elica Valkova 
Department of Biochemistry, Microbiology and Physics, Faculty of Agriculture, Trakia University, Studentski 

grad, 6000, Stara Zagora, Bulgaria 
 
Abstract: The present study aims to determine the levels of the heavy metal copper (Cu) in the water and 
muscles of Zebra mussel (Dreissena polymrpha) inhabiting Ovcharitsa Dam, Stara Zagora, Bulgaria. The 
preparation, archiving and storage of samples of water and muscles is conducted in August and November 
2015 to January and March 2016. The determination of Cu concentrations is performed using a modern 
method for measuring macro-and microelements with an atomic absorption spectrometer, which is 
characterized by high selectivity, speed and sensitivity. Concentrations of copper measured in the waters of 
Ovcharitsa dam in August 2015. are three times higher (67.4%) compared to the SCC requirement according 
to Ordinance H-4 of the Bulgarian legislation. The registered data show the presence of a potential copper 
pollution of the waters of the studied water body, which has a permanent character during all months of 
research except for January 2016. The higher Cu levels are characterized by the mussels which inhabited 
Ovcharitsa Dam in January and March 2013. The content of this heavy metal in all samples tested is far below 
the MAC as defined in Ordinance 31 (30 mg / kg for molluscs). In the present study, the recorded values of Cu 
in the Zebra mussel samples, which inhabited Ovcharitsa dam during the studied period, are several times 
higher than those observed in the waters of the same water body. Concentrations of copper found in the water 
can show the state of the hydroecosystem at the time of sampling. However, hydrobionic representatives in the 
face of Dreissena polymorpha have the ability to accumulate heavy metals over time, making them a more 
reliable biological indicator of contamination of water bodies. 

 
Keywords: Zebra mussel, Heavy metal, Water body, Hydroecosystem, Musculature. 
 
  



 

58 
 

 
4. Section “AGRICULTURAL TECHNIQUES AND TECHNOLOGIES” Oral Presentation 

 
Exploration of the operating modes of the unloading screw of the Claas Lexion 540 and Claas Lexion 

660 grain harvesters for harvesting wheat 
 

Galin Tihanov, Albena Kenanska 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: When unloading the hoppers of the grain harvester in the stopped position, the emptying time of the 
hopper affects the productivity of the grain harvesters. A study of two Claas Lexion 540 and Claas Lexion 660 
harvesters has been carried out under different operating modes of the unloading screw. This study was 
carried out on harvesting of wheat, by measuring the actual time of emptying of the grain hopper of the 
combine harvesters by the chronometrics in the various engine operating modes. The results obtained show 
that the reduction of the engine speed also reduces the unloading screw flow rate. Also, the actual unloading 
screw flow rate was determined. It was found that when unloading the hopper of the grain harvester in a 
stopped position the full flow rate of the unloading screw is not used, but only 89% of it, that`s why the 
emptying time of the hopper is greater than the theoretical time for this. It has also been found that the 
incomplete use of the unloading screw flow rate and the longer emptying time are mainly due to improperly 
regulated grain flow flaps of the unloading system. 
 
Key words: grain harvester, grain hopper, unloading time, emptying time, flow rate of the unloading screw 
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Investigation of some teat morphostructures in cows under different milking regimes 

 
Galina Dineva, Kancho Peychev, Ivan Fasulkov 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: An ultrasound study of the basic morphological structures of the teats in lactating cows was 
performed. The experiments were carried out in different technological conditions of machine milking. The 
changes in the length and diameter of the cyst channel, the wall thickness of the teat and the diameters of the 
rosette, the cistern and the cisternal transition at a different pulsation rate of the milking units are followed. The 
influence of the type of milking liners on the morphological structures mentioned is analyzed. 
Regression equations were produced to predict the changes of the internal structures of the teats in various 
milking regimes. 
 
Key words: milking units, pulsation rate, teat health 
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Structural and time analysis and modeling of milking operations during milking in "Herringbone 

milking parlors" 
 

Dimitar Georgiev, Kancho Peichev, Vanya Dimova, Galina Dineva 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: A real-time video surveillance of the milking process was carried out in three herringbone milking 
parlors with a capacity of 2x6 and 2x10. Based on the archived data, the timing of each of the technological 
operations forming the average length of the milking process is calculated. The organization of the animal 
milking is different for the three monitored sites 
It has been established that the work of the milkers directly affects the time of execution of the individual 
operations, forming the overall technological process and the hourly performance of the milking parlors. 
Based on the video surveillance data analysis, five reference models for the organization of machine milking in 
"herringbone milking parlor" have been developed. 
The aim of the present study is to develop models for carrying out technological operations during machine 
milking in "herringbone milking parlor" with capacities from 2x6 to 2x10. 
 
Key words: Milking parlors, milking machines, technological operations 
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5. Section “STUDENTS AND PHD STUDENTS” Oral Presentation 

 
Anthropogenic influence on the Golden jackal’s (Canis aureus) diet in Central Bulgaria 

 
Evgeniy G. Raichev, Stanislava P. Peeva, Krasimir K. Bogdanov, Yayoi Kaneko, Hiroshi Tsunoda 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The diet of golden jackal (Canis aureus Linnaeus, 1758) from three areas with different 
anthropogenic impact in Central Bulgaria was investigated. A total of 170 stomachs were analyzed. In the 
mountainous habitats (Stara Planina Mts), wild ungulates predominated in the jackal diets (RFO = 47.6 ), trash 
(RFO = 11.9 ; mainly fruits). Domestic mammals were the predominant in the jackal diets in the hilly and semi-
mountainous habitats (Sarnena Sredna Gora Mts), followed by wild carnivores and fruits (RFO = 12.3 ) were 
the most predominant prey, followed by plant material (fruits and cereals), domestic mammals and fish. 
Considering the narrow range of the jackal's food niche in the Upper Thracian Plain (0.31) compared to that in 
the Stara Planina Mts (0.52) and especially in Sredna Gora Mts (0.65), it can be concluded that the jackal in 
the lowland relied on a certain group of foods (mostly rodents). In the semi-mountainous and mountainous 
areas it does not prefere a particular food category and more clearly manifested feeding generalization. 
Human influence is multidimensional, providing easily accessible and high energy food in both anthropogenic 
environment and wildlife. 
 
Key words: resource selection, opportunistic dietary, rodents 
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Influence of the Type of Feeding on the Egg Laying of Queen Bees 

 
Tsvetan Tsvetanov, Plamen Hristov, Tsvetelina Grigorova, Hristo Ivanov 

Institute of Animal Science- Kostinbrod, University of Forestry- Sofia, Bulgaria 
 
Abstract: The egg laying of queen bees in bee families reared in Dadant- Blat hives was studied. Three 
groups were formed each of them containing 6 bee families with the same strength and honey stores. The 
queen bees are sisters of the local grey bee breed. The first (T1) and second (T2) group of bee families were 
fed with sugar solution (1:1) in amounts of 250 g twice a week, as the solution for the first group contained 
yeast (50 g/ l). The feeding was done from March until the first nectar flow in May (Period 1) and then after the 
main nectar flow from August until September (Period 2). The third group of families was not fed sugar solution 
and was considered control group (C). The effect of the type of feeding of the bee families on the egg laying of 
the queen bees during both periods was assessed through one way ANOVA , while the differences between 
the periods for the different groups was evaluated through t- test. Feeding yeast led to significant increase in 
the egg laying of the queen bees during both periods (Р<0.001). Considerable increase of the number of eggs 
was observed during the second period of feeding for all the three examined groups (Р<0.001). 
 
Keywords: yeast, feeding, egg laying, bee family 
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Changing the intended use of agricultural lands for non-agricultural needs - procedures, aspects, 

problems 
 

Valeri Velkovski 
Economic Academy "Dimitar A. Tsenov" – Svishtov, Bulgaria 

 
Abstract: The change of the purpose of agricultural land, as regulated in Chapter Five of the Agricultural Land 
Conservation Act, is aimed at transforming the purpose of agricultural land for non-agricultural purposes. This 
transformation in the text of Article 17 (1) of the Agricultural Land Conservation Act is subject to a permit 
regime which is directly dependent on the productive qualities of the land and the objectives pursued by that 
act. When is it allowed to change the designation of agricultural land for non-agricultural purposes? In the text 
of Article 17a (1) of the Law for the Protection of Agricultural Lands, there are regulated three strands serving 
the possibility of realizing the change of the purpose of the agricultural land, namely: 
- for the construction of sites of the technical infrastructure according to the legal standards of the Territorial 
Development Act; 
- creating new or expanding existing boundaries of urbanized territories; 
- creating or extending the boundaries of individual regulated landed properties outside the building boundaries 
of existing urbanized areas. 
In the text of Art. 17, para 1, item 1, 2 of the Law for protection of agricultural lands, the bodies that carry out 
the procedures for the change of the purpose of the agricultural lands are specified as follows: 
- commissions to the regional directorates "Agriculture" - where the requested area is up to 50 decares from 
the 5th to the 10th category or irrigated and the land is on the lands of the settlements on the territory of the 
respective area; 
- the Agricultural Land Commission - for other cases. 
According to the regulation of Article 17a of the Agricultural Land Conservation Act, a change in the 
designation of agricultural land for non-agricultural purposes may be allowed for: 
- construction of sites of the technical infrastructure within the meaning of the Spatial Development Act; 
- creating new or expanding construction boundaries of existing urbanized areas (settlements and settlement 
formations); 
- creating or expanding the boundaries of individual regulated landed properties outside the building 
boundaries of existing urbanized areas (settlements and settlement formations). 
 

Кey words: change of purpose, agricultural land, law, technical infrastructure, urbanized territories, regulated 

landed properties 
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Specifications for the determination of territories and trees on agricultural lands 

 
Valeri Velkovski 

Economic Academy "Dimitar A. Tsenov" – Svishtov, Bulgaria 
 
Abstract: According to the wording of Article 27, paragraph 1 of the Rules for the implementation of the Law 
on the Conservation of Agricultural Lands, for each site proposed to be built or extended on agricultural land, 
the necessary site or route is determined. These are: 
- sites for all types of new sites the construction of which has not begun; 
- dams, power stations and other hydropower and power plants, railway station platforms, container terminals, 
airports, ports, landfills and other waste treatment sites; 
- Roads for motorways, roads, railways, floating, irrigation, drainage and other routes of technical infrastructure 
sites located on the surface of the site; 
- Terrains for the creation of new areas for resort and villa construction as well as extension of industrial, 
manufacturing and commercial sites, hospitals, sports grounds and parks, including cemeteries and waste 
treatment sites as well as other terrains for inclusion in the population places and settlement formations; 
- Areas for inclusion in the innermost zone "I" of sanitary protection zones around water sources and facilities 
for drinking water supply and around the water sources of mineral waters used for healing, prophylactic, 
drinking and hygienic needs. 
- Areas for inclusion in protective and easement areas, sites and facilities where such land can not be used for 
the production of agricultural produce. 
According to the regulation of art. 28, para. 1 of the Regulation for the implementation of the law on the 
protection of agricultural lands, the necessary site or route for construction or extension of the site on 
agricultural lands shall be determined by a sketch of the property or a sketch- is for part of the property with 
specified boundaries and area defined by the geodetic coordinates of the determining points. 
 
Кey words: farmland, object, track, site, sketch, rules, boundaries, area, fields 
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Study on the susceptibility of the Bombyx mori L. hybrids "Vratsa 63 x Line 22 / Nig 2 x Merefa 6" 

and "Nig 2 x Merefa 6 / Vratsa 63 x Line 22"to artificial diets 
 

Guncheva R., P. Radeva 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: This research is aimed to test hybrids of Bombyx mori L. on susceptibility to artificially prepared 
foods with a different percentage of mulberry leaf powder. 
The study has been carried out at the educational and experimental station of the Silkworm breeding section of 
the Faculty of Agriculture at Trakia University in 2018-2019 yaer. In order to achieve the target and the tasks 
set out, artificial food with 15 content of flour from dried mulberry leaf have been used. 
Object of the present study are populations of the tetrahybride forms of silkworm (Bombyx mori L.) "Vratsa 63 
x Line 22 / Nig 2 x Merefa 6" (1st experimental group) and "Nig 2 х Мерефа 6 / Vratza 63 х Line 22" (2nd 
experimental group). As the control, a tetrahybrid "I 1 x VB 1 / N 2 x HB 2", which is established in the practice, 
have been used. 
The analysis of the obtained data showed, that in the firsts and the last instars of age development the hybrids 
were characterized by a very high (> 90, and by 30% of the dried mulberry leaf powder in the artificial diet. 
The obtained trends give a reason to suggest that the tested tetrahybrides "Vratsa 63 x Line 22 / Nig 2 x 
Merefa 6" and "Nig 2 x Merefa 6 / Vratsa 63 x Line 22" are whit the insignificant less susceptibility to the 
artificial diet than the control hybrid "I 1 x VB 1 / N 2 x HB 2" and therefore have a high biological potential of 
rearing with the artificial diets used in the experiment. 
 
Key words: Silkworms; Bombyx mori L.; Survival; Artificial diet; Susceptibility. 
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Detecting the presence of the pun1-2 and pun1-3 alleles of the Pun 1 gene in selected Capsicum 

(Pepper) species 
 

Todorka Srebcheva, Bojin Bojinov 
Department of Genetics and Plant Breeding, Agricultural University 

 
Abstract: Species of the Capsicum genus are one of the first cultivated plants in the western hemisphere. As 
economically important crop on a global scale, the genome of the pepper is thoroughly researched. 
Biosynthesis of capsaicinoids is unique ability of species from Capsicum genus. Capsaicinoids are responsible 
for the sensation of hot taste (pungency) of the fruits. Early genetic research has identified one major (C) gene 
now known as Pun, which encodes acyltransferase – catalyzing vanillilamine with 8-methyl-6nonenoyl-CoA 
condensation reaction for capsaicinoids synthesis. Pun1 gene in homozygous recessive condition is 
responsible for the loss of pungency. Four loss of function alleles of Pun1 have been reported to date: pun1-1 
in C. annuum, pun1-2 in C. chinense, pun1-3 in C. frutescens and pun1-4 in the Japanese non- pungent 
cultivar „Nara Murasaki“ (C. annuum). 
In the current study the presence of pun1-3 allele was found in plants of C. frutescens species and the 
absence of pun1-2 allele in plants of C. chinense species. Analysis was performed genomic DNA from one 
variety of C. chinense species, plants of C. frutescens species and three of C. annuum species with the help of 
allele-specific PCR primers for the pun1-2 and pun 1-3 mutation. 
After the PCR amplification the products were subjected to electrophoretic separation in 2% w/v agarose gels 
and visualized by staining with ethidium bromide. 
After PCR reaction with primers for the pun1-2 allele the amplified fragments of 396 bp. in C. frutescens and C. 
chinense that according to the literature corresponds to the presence of Pun-1 or pun1-3, and the absence of 
fragments, in the case of C. annuum varieties is a signal for the presence of pun1-1 allele in homozygous 
condition. 
With the pun1-3 allele recognition markers the amplified fragments of 586 bp. in all samples showed that 
presence of the Pun1, pun1-1 or pun1-2 alleles. According to the literature amplification of only 1033 bp. 
fragments shows that the pun1-3 allele is present in homozygous condition. In some plants of the C. 
frutescens except for the 586 bp. fragments 1033 bp. fragments were amplified which corresponds to the 
Pun1/pun1-3 allele condition. 
Key words: Pun1, pun1-2, pun1-3, Pepper, Pungency, Capsicum 
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Behaviour of sheep in the milking parlour: entrance order and side preference 

 
Ivelina Nedeva, Todor Slavov, Dimitar Panayotov 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The aim of the study was to evaluate the effects of intensive farming of dairy sheep to their milking 
behaviour. The experiment was focused on the entrance order, occupied site and the preference to either left 
or right side of the milking parlour. A total of 225 Lacaune sheep divided into 2 groups: with low or with high 
productivity were studied throughout one lactation period. The results demonstrated that the major part of 
animals have built reflexes to a specific entrance order, occupied site and the parlour side preference. 
 
Key words: sheep; milking order; milking; milk flow 
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Study of population variance in endemic species Moehringia grisebachii Janka and Moehringia jankae 

Griseb. ex Janka (Caryophyllaceae)  in Bulgaria 
 

Mariya Todorova Zhelyazkova, Svetlana Yordanova Georgieva, Neli Hristova Grozeva 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: Moehringia grisebachii and Moehringia jankae Griseb ex Janka (Caryophyllaceae) are Balkan 
endemic species spread on the mountain territory of Bulgaria, Romania and Turkey. In the present study, 17 
populations of the species Moehringia grisebachii and 6 populations of the species Moehringia jankae Griseb 
ex Janka, established on the territory of Bulgaria, were studied. Morphometric measurements of 24 
quantitative signs were performed in all populations. On the basis of the data obtained, interpopulation  and 
between population variability was examined. A comparative analysis of both species has been made and 
similarities and differences have been identified both between populations and between species. The results 
obtained are of importance in the development and updating of the conservation programs for preservation 
and storage of the genetic diversity and the protected species included in the Red Book of Bulgaria. 
 
Key words: population variability, morphometric measurements, Moehringia jankae,  Moehringia grisebachii 
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Exploration the impact of unloading time of the hopper of grain harvester Claas Lexion 780 onto 

productivity at harvesting wheat and sunflower 
 

Gergana Petkova, Martin Hristov, Alexandar Alekov, Galin Tihanov, Albena Kenanska 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The publication analyzes the cases of unloading of hoppers of grain harvester with exit at the end of 
the field. A study was conducted during harvesting the crops of wheat and sunflower by measuring the 
duration of the unloading of the hopper of grain harvester Claas Lexion 780. At measuring the time of 
operations, it was found that the average unloading time of the grain hopper of the harvester in harvesting 
wheat was 173 s, but in harvesting the sunflower was 367 s. It was found that about 2 m3 of the hopper in the 
harvesting of wheat was not used or the number of stops increased by about 20. It was also found that when 
unloading the hopper with exit at the end of the field, 16 in harvesting sunflower. The harvest time of the area 
increases by 19, respectively, relative to unloading the hoppers in motion. 
 
Key words: grain harvester, time for unloading the hopper, harvester performance, joint work of harvester and 
vehicle 
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Generative development of carrots during seed production depending on the fertilization 

 
Alexander Trayanov 

Аграрен университет-Пловдив, България 
 
Abstract: The main aim of the present study was to establish the changes in the generative development of 
carrots seed stalk during seed production depending on the frequency and level of fertilization. Two times of 
fertilization were tested: once - phosphorus and potassium were applied in autumn and nitrogen in 
transplanting time, and twice - half of phosphorus and potassium in the autumn, while half and nitrogen in soil 
spring and another half of nitrogen in flowering. The phenophases of beginning and mass: flowering, 
developed and maturity of the seeds of central, first, second and tertiary umbels were recorded. The numbers 
of umbels in different branches, the diameter of umbels, the number of constituent units of separate umbels as 
well as the total number of flowers per umbels of different branches were determinate. Between variants are 
identified differences. The largest diameter of umbels from different branches is observed in twice fertilization 
with higher doses of phosphorus and potassium. The applied fertilization has a significant impact on the 
number of umbels. 
 
Key words: carrot umbels, caroot seed stalk, phenology, flowers, seeds 
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Comparative testing of common wheat varieties in the SouthEast Region 

 
Добромир Георгиев, Екатерина Тисова, Гергана Митева, Антония Стоянова 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Summary: In current market conditions, increasing yield and improving the quality of wheat grains 
are becoming increasingly important. This requires the introduction of varieties with high productivity and 
adaptability to environmental conditions. In this regard in recent years have created varieties with high genetic 
potential for productivity and quality grains. The goal of this study is to determine the productive capacity of the 
studied varieties in terms of the South region (YUIR) and identify appropriate for the area. The experiment was 
carried out in educational-experimental field of Department of Crop, Faculty of Agriculture at Trakia University. 
The productivity of 9 kinds of common wheat has been studied. Biometric measurements were carried out and 
of 1000 seeds. Established a yield per acre in different varieties. 
 
Key words: Key words: variety, commonwheat, yield, region 
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Stability and selectivity of some herbicides, herbicide combinations and herbicide tank mixtures 

on winter forage pea (Pisum sativum L.) 
 

D. Delchev, Gr. Delchev 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The research was conducted during 2015 - 2017 on pellic vertisol soil type. Under investigation was 
Bulgarian winter forage pea cultivar Mir (Pisum sativum var. arvense). Factor A included the years of 
investigation. Factor B included untreated control and 2 soil-applied herbicides – Dual gold 960 EC (S-
metolachlor) - 1.5 l/ha, Stomp aqua (pendimethalin) - 3 l/ha. Factor С included untreated control, 5 foliar-
applied herbicides – Basagran 480 CL (bentazone) - 2 l/ha, Pulsar 40 (imazamox) - 1.2 l/ha, Korum 
(bentazone + imazamox) - 1.25 l/ha, Zencor 70 WG (metribuzine) - 500 g/ha, Maton 600 EK (2.4-D ethylhexyl 
ester) - 100 ml/ha and 2 herbicide tank mixtures – Zencor 70 WG (metribuzine) - 500 g/ha + Targa super 5 EC 
(quizalofop-P-ethyl) - 2 l/ha, Maton 600 EK (2.4-D ethylhexyl ester) - 100 ml/ha + Targa super 5 EC 
(quizalofop-P-ethyl) - 2 l/ha. Soil-applied herbicides were treated during the period after sowing before 
emergence. Foliar-applied herbicides were treated during 2 - 3 real leaf stage of the pea. The highest yields of 
winter forage pea seeds are obtained by treatment with foliar-applied herbicide Korum after soil-applied 
herbicides Stomp aqua and Dual gold. High yields are obtained also by treatment with foliar-applied herbicide 
Pulsar after soil-applied herbicides Stomp aqua and Dual gold, as well as by foliar treatment with herbicide 
tank-mixture Zencor + Targa super after soil-applied herbicides Stomp aqua and Dual gold. Herbicide Maton 
and herbicide tank mixture Maton + Targa super, both in separated use and in combined use with soil-applied 
herbicides Dual gold and Stomp aqua are the most unstable for seed yield. Combinations of foliar-applied 
herbicide Korum with soil-applied herbicides Stomp aqua and Dual gold are technological the most valuable. 
They are followed by combinations of foliar-applied herbicide Pulsar with soil-applied herbicides Stomp aqua 
and Dual gold. They combine high seed yield with high stability with relation to different years. Alone uses of 
soil-applied herbicides Dual gold and Stomp aqua, of foliar-applied herbicides Basagran, Pulsar, Korum and 
Zencor, and of herbicide tank mixture Zencor + Targa super have low estimates and do not be used. For 
complete control of all weeds and self-sown plants in winter forage pea crops, two herbicides should be 
combined - both soil-applied and foliar-applied. 
 
Key words: winter forage pea, herbicides, herbicide combinations, seed yield, selectivity, stability 
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Impact of some herbicides, herbicide combinations and an herbicide tank mixture on sowing 

characteristics of chickpea (Cicer arietinum L.) 
 

M. Delcheva, Gr. Delchev 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: The research was conducted during 2016 - 2018 on pellic vertisol soil type. Under investigation was 
chickpea cultivar Kabule (Cicer arietinum L.). Factor A included untreated control and 4 soil-applied herbicides 
– Dual gold 960 EC (S-metolachlor) - 1.5 l/ha, Stomp aqua (pendimethalin) - 3 l/ha, Merlin flex 480 SC 
(isoxaflutole) - 420 g/ha and Pelican 50 SC (diflufenikan) - 250 ml/ha. Factor B included untreated control, 3 
foliar-applied herbicides – Pulsar 40 (imazamox) - 1.2 l/ha, Challenge 600 SC (aclonifen) - 4 l/ha and Shadow 
3 ЕC (clethodim) - 1.6 l/ha and 1 herbicide tank mixture – Challenge 600 SC (aclonifen) - 4 l/ha + Shadow 3 
ЕC (clethodim) - 1.6 l/ha. Soil-applied herbicides were treated during the period after sowing before 
emergence. Foliar-applied herbicides were treated during 6 - 8 real leaf stage of the chickpea. Alone use of 
foliar-applied herbicide Pulsar and its combinations with soil-applied herbicides Dual gold, Stomp aqua, Merlin 
flex and Pelican proven decrease germination energy of the chickpea seeds. Laboratory seed germination 
proves decreased by herbicide combination Pelican + Pulsar only. Length of primary germ is decreased by 
alone use of foliar-applied herbicide Pulsar and its combinations with soil-applied herbicides Dual gold, Stomp 
aqua, Merlin flex and Pelican. Length of primary root is decreased by herbicide combination Pelican + Pulsar 
only. Herbicide combination Pelican + Pulsar proven increases waste grain quantities. Alone uses of 
herbicides Pelican and Pulsar do not proven decreases waste grain quantities. The highest yields of chickpea 
seeds are obtained by foliar treatment with herbicide tank-mixture Challenge + Shadow after soil-applied 
herbicides Pelican and Merlin flex. High yields are obtained also by foliar treatment with herbicide tank-mixture 
Challenge + Shadow after soil-applied herbicides Stomp aqua and Dual gold. 
 
Key words: chickpea, herbicides, herbicide combinations, seed yield, sowing characteristics 
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Strategies for nitrogen fertilization of cotton (Gossypium hirsutum L.). A review 

 
Galina Gospodinova, Galia Panayotova 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: The purpose of this review was to summarize the results obtained in Bulgaria and in the world on 
the impact of mineral fertilization on yield of cotton. All authors confirm that a significant increase of the seed-
cotton yield was achieved by both using new varieties and through optimal fertilization. Nitrogen as a nutrient is 
of great importance for cotton productivity. Nitrogen fertilization leads to stronger increase of leaf area, dry 
matter accumulation, boll size and number of bolls. Accumulated nitrogen depends mainly on the formed dry 
matter. At low nitrogen rates yield increased at higher phosphorus level. Suppressant effect of high nitrogen 
rates on growth and development is emphasized in richer soil. A number of authors have found genotypic 
specificity regarding cotton yield in dependence on the level of fertilization. 
 
Key words: Cotton, nitrogen fertilization, yield, dry matter 
 
  



 

75 
 

 
Antimicrobial activity of Amaranthus sp. extracts against some mycotoxigenic fungi 

 
Svetoslava Terzieva, Katya Velichkova, Neli Grozeva, Nedyalka Valcheva, Toncho Dinev 

Faculty of Agriculture, Trakia University, Bulgaria 
 
Abstract: Plants, their parts and products have been used to treat diseases and pathogens. The aim of the 
present study was to test different extracts from three species of genus Amaranthus L. – A. deflexus L., A. 
retroflexus L. and A. hybridus L. for antifungal activities. The plant extracts (methanol and ethanol) from ground 
and underground plant parts were tested for antimicrobial activity by аgar well diffusion method. Fife fungal 
strains (Penicillium verrucosum var. verrucosum NBIMCC 2003 NRRL F-143, Penicillium expansum - clinical 
isolate, Fusarium graminearum NBIMCC 2294 IMI 155426, Aspergillus ochraceus NBIMCC 2002 IM-BAS, 
Aspergillus niger - clinical isolate) were used. The antimicrobial activity was evaluated by measuring zones of 
inhibition of microbial growth surrounding the plant extracts in the wells. The most effective extract, which 
showed activity against all tested strains of microorganisms, was A. deflexus and A. hybridus ethanol flower, A. 
retroflexus ethanol root and methanol leaves & steam. 
 
Key words: antifungal, Amaranthus deflexus, A. retroflexus, A. hybridus, extracts 
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Influence of initial live body weight on the production performance of Rainbow trout 

(Oncorhynchus mykiss), grown in a recirculating system 
 

Stefka Stoyanova, Mustafa Ali 
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Abstract: The purpose of this study is to determine the influence of the initial live body weight  on the growth 
intensity of rainbow trout grown in a recirculating system. The fish were separated in two experimental groups - 
K and D, each with two replicates, corresponding to K, K1 and C, C1. In the first one, the fish had an initial live 
body weight of 114.92 g, while those from the second experimental group - 132.77 g. The differences were 
statistically proven and highly reliable (P <0.001). Fish feeding was done 3 times a day manually at 8:00, 12:00 
and 4:00 pm, with Coppens Ultra extruded feed, with a crude protein content of 44%. The daily ration was 
1.94% of the total experimental fish biomass. 
The experiment continued for 60 days. In order to assess the effect of the initial live body weight   on the 
growth intensity of the rainbow trout, control catches were made, as the fish were weighed individually at the 
beginning, middle and the end of the experimental period (g). The survival rate of the trout for the whole study 
period (%) was also monitored. The fish growth rate (SGR,%) was then calculated. 
In the first 30 days of the experimental period, the trout from group K had a faster growth, and caught up 
reaching a weight (201.38 g) from the lower initial live body weight . This was higher than the trout weight in 
experimental group C by 1.54%, but the differences were statistically unreliable (P> 0.05). During this period, 
the growth intensity (SGR,%) of the fish in experimental group K, in which the initial live body weight  had been 
significantly lower than that of group C trout, was 1.39 times higher.  
In the next half of the experimental period until the end of the study, individuals in the experimental group with 
a higher  initial live body mass showed a faster weight gain and reached a final live weight of 288.7 g, which 
was 13.21% higher than the values of this indicator for fish in group K, where the differences were highly 
reliable (P <0.001). During this period, the growth intensity (SGR,%) of the fish of experimental group K, in 
which the initial live body weight   had been significantly lower than that of group C, was 1.55 times less. 
The growth intensity (SGR,%) for the whole experimental period in fish of experimental group K, where the  
initial live weight was significantly lower than that of group C trout marked a 5.5% increase during the specified 
period. 
The survival rate for rainbow trout in both  experimental groups was 100%. 
The economic analysis of the obtained results showed that the feeding costs for rainbow trout with an initial 
live body weight   of 114,92 g was lower by 6,21% or 0,18 BGN  per kg gain, compared to those of fish with 
initial weight of 132.77 g. Production in medium sized trout farms at 50 000 kg / year will lead to 9 000 leva 
decrease in expenditures for extruded granules if fattening individuals with a lower initial live body mass, better 
food  convertion and higher growth intensity are set for fattening until they reach a marketable size. 
 
Key words: recirculation system Initial live body growth performance 
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Influence of some herbicides and herbicide combinations on the elements of yield of winter barley 

variety – Obzor 
 

Mitko Georgiev, Vilislav Parvanov 
Faculty of Agriculture, Trakia University 

 
Abstract: In order to determine the impact of some herbicides and herbicide combinations on elements of 
winter barley was carried a field experiment on a metod of blocks, in 12 variants and 4 replicates using the 
herbicides: Granstar 75DF; Derby Super WG; Secator OD; Lintur 70WG, Stomp 330ЕC-New and Axial 050EC. 
It has been found that the plants with the most hight productivity tillerings of the variants treated with Lintur 
70WG and the combination of Secator OD + Axial 050 EC. The longest classes are the plants treated 
individually by Secator OD. The largest is the number of spikes of plants with Stomp 33EK New and the 
combination Lintur 70BG + Axial 050EC. The herbicide combinations Granstar 75DF + Axial 050EK and 
Secator OD + Axial 050EC imported into wheat seed provide the largest number of grains in the class. The 
largest weight of grains in the class has a hand weeded control and herbicide combinations Granstar 75DF + 
Axial 050EK and Secator OD + Axial 050EC. 
 
Key words: barley, elements of yield, herbicides, herbicide combinations. 
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Karyological study of the Balkan endemics Moehringia grisebachii Janka (Caryophyllaceae) from 

Sredna Gora Mts (Bulgaria) 
 

Mariya Todorova Zhelyazkova, Neli Hristova Grozeva, Svetlana Yordanova Georgieva 
Faculty of Agriculture, Trakia University 

 
Abstract: The Balkan endemic Moehringia grisebachii forms populations on rock massifs in NorthEastern 
Bulgaria, Eastern Balkan Range, Thracian Plane and Tundja Hilly Plain. The species is included in the Red 
Book of Bulgaria, vol.1. Plants and fungi under category "endangered". The literature mainly contains 
chronological data and information for seed morphology but there is no information on chromosome count and 
karyotype of M. grisebachii. The purpose of this study is to investigate the karyological variability of the 
registered 10 populations of M. grisebachii from Sredna Gora Mts. Karyological analyzes were conducted 
during the vegetation periods of 2017-2019. For all studied populations diploid chromosome number 2n = 2x = 
24 has been established. Two types of chromosomes - metacentric and submetacentric have been identified. 
Some differences in their size and the morphology between different populations have been reported. 
 
Key words: chromosome number, karyotype, endemics plant 
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Pollen and seed morphology in Amaranthus species 

 
Svetoslava Terzieva, Neli Grozeva, Katya Velichkova 
Faculty of Agriculture, Trakia University, Bulgaria 

 
Abstract: Representatives of genus Amaranthus in the Bulgarian flora are insufficiently studied. The aim of 
this study is to investigate the pollen and seed morphology of three of the common weeds of the genus in 
Bulgaria - Amaranthus deflexus L., A. retroflexus L. and A. hybridus L. The statistical and scanning electron 
microscope methods were used. Differences in morphology and seed sizes have been identified. A detailed 
description of the pollen was made. 
 
Key words: Amaranthus, seed, pollen, morphology 
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Contemporary concepts of sheep welfare in intensive farming systems - review article 

 
Ivelina Nedeva 
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Abstract:This literature overview was focused on primary critical points influencing sheep welfare in intensive 
farming systems. The insufficient space and inadequate structure of rearing premises were the main source of 
discomfort together with inadequate control on environmental microclimate, improper milking systems and 
underestimation of the role of human-animal interactions. There are no comprehensive scientific studies on 
factors influencing sheep welfare or at least, they are relatively recent. One of the reasons was the occurrence 
of animals in mountainous and semi-mountainous regions and extensive rearing systems. During the last two 
decades this situation has changed with the gradual introduction of intensive farming systems especially in 
dairy breeds, the increasing concern of consumers and most importantly, with newly introduced rules and laws 
on animal foods safety and quality, animal rearing and animal welfare. The indicators relevant for evaluation of 
satisfaction of biological requirements of animals in the practice, e.g. the welfare in line with the latest research 
achievements, are analysed. 
 
Key words: sheep, welfare, indicators, intensive farming systems 
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