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Effect of shooting on the structure of population of golden jackal (Canis  аureus L.) in Sarnena 
Sredna Gora mountain

E. Raichev*

Department of Non-ruminant and other animals, Faculty of Agriculture, Trakia University ,6000 Stara Zagora,Bulgaria

Abstract. Being a protected species in the middle of the last century with rather limited distribution in our country, the jackal has become a widely spread 
species. The aim of the study was to investigate the effect of shooting on the jackal population and to reveal how its demographic structure changes, specimens 
from which age groups are taken out and how the gender ratio changes with age The study material comprises 210 jackal skulls shot during 4 autumn-winter 
hunting seasons from 2006 to 2010 in the area of Sarnena Sredna gora mountain. To determine the animals' age year rings in the dentine have been observed 
by a stereoscope measuring the level of tearing upper incisors and observing the closing of basal skull synchondroses. The simultaneous use of the three 
methods facilitates the more precise determination of age and assigning samples to 4 age groups. Of all animals shot during the four hunting seasons 67,5 % 
are young ones, aged up to 1 year. The gender ratio in these groups is 2,28/1 in favour of male animals. The ratio in the two-year-old jackal population is 1,25/1 
in favour of the female ones, i.e. restoration of the normal gender ratio is observed typical of most carnivorous mammals in sexual maturity. As a result of the 

1hunting pressure only /  of the animals in еach age group survive by the following hunting season. The demographic structure of the jackal population in 3

Sarnena Sredna Gora mountain is strongly influenced by hunting, turnover is increased, but the effect of shooting is not enough to reduce the overall number. 
Jackal population is restored each year by compensation mechanisms such as migration, immigration, enhanced reproduction.
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In order to make it clearer what the effect of shooting on the Introduction
jackal population is, it is necessary to study how its demographic 
structure changes, specimens from which age groups are taken out 

Golden jackal is a widely spread representative of the Canidae 
and how the gender ratio changes with age. So far it is not clear what 

family. Its habitat comprises areas of Central, East and South 
is the price paid by the species as a result of the ”hunt pressure”. 

Europe, North Africa and part of Asia. Small, scattered but stable 
Then we could answer the question why we are not able to reduce 

population exists within the Balkan peninsula. The highest is its 
the number of jackals by shooting only.

density in Bulgaria (Krystufek at al., 1997).
Being a protected species in the middle of last century 

(Atanasov 1955), with rather limited distribution in our country, the 
jackal has become a widely spread species getting over the Stara Material and methods
planina mountain range along the Black Sea coast and entering from 
Strandzha and Sakar mountains in North Bulgaria (Spasov, 1989). It 

The study material comprises 210 jackal skulls shot during 4 is known that it only avoids habitats of high altitude. Its expansion, 
autumn-winter hunting seasons from 2006 to 2010 in the area of started by increase in the number in the 1960s, accelerated in the 
Sarnena Sredna Gora mountain (Figure 1).Various hunting methods 1980s. Nowadays it's spread in Hungary, Serbia, Slovakia and 
have been used which protects our excerpt from selectiveness. To Austria and recently reported in Italy (Arnold et al., 2011). In our 
collect samples hunters from the Hunting and Anglers Society in country it is considered harmful for forestry and livestock breeding 
Stara Zagora and employees at the State Forestry have assisted. and bonuses are paid for shooting it (Genov and Vasilev, 1991).
The carcasses have been autopsied in the taxidermy laboratory at Sarnena Sredna Gora is an area in which shooting of jackal has 
Trakia University. The skulls have been boiled and bleached by the never stopped since the beginning of its expansion. One can 
routine methods of preparing hunting trophies. To determine the assume that a population of that species has been permanently 
animals' age a set of methods has been used:established. Its long eradication has not been effective for reducing 

1. Through cutting and polishing a canine tooth in the area of the number, or it has been rather small. According to data submitted 
radix dentis (Klevezal and Kleinenberg, 1967). Year rings in the by the State Forestry in Stara Zagora, annually from 1000 to 2000 
dentine have been observed by a stereoscope.specimens are shot in the area. When people make use of hunted 

2. By observing the closing of basal skull synchondroses with mammals, the knowledge and record on the age structure are 
age – a widely used method for determining the early age of wild extremely important. In species with great annual addition to the 
canines (Dolgov and Rossolimo, 1966).population, a significant part thereof can be taken over. Having in 

3. By observing the level of tearing upper incisors (Harris, 1978; mind that the speed of reproduction effects the age structure 
Lombaard, 1971; Gurskii, 1973). All three methods have been (Ricklefs, 1979), having good knowledge of it, we can forecast the 
adapted by Raychev (2002) to the jackal, and for tearing the incisors number of the species for several generations ahead (Chernova and 
the following scheme (Figure 2) has been used:Bylova, 1981).

* e-mail: eraichev@uni-sz.bg
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The simultaneous use of the three methods facilitates the more ratio in these groups is 2,28/1 in favour of male animals (Table 1). 
precise determination of age and assigning samples to 4 age Regardless of the gender ratio when the young ones are born, about 
groups: which we have no data, of the animals that have survived by the 

�Up to 1 year – comprises specimens aged 7 to 11 months autumn, the male ones predominate. The ratio in the two-year-old 
(young ones). jackal population is 1,25/1 in favour of the female ones, i.e. 

�Between 1 and 2 years – animals in the second year of their restoration of the normal gender ratio is observed typical of most 
lives aged 1 year 7 months to 1 year 11 months. carnivorous mammals in sexual maturity. It is known that natural 

�Between 2 and 3 years of age selection tends to maintain animal populations in 1:1 ratio (Monahov 
�Over 3 years of age. A small number of animals aged 3, 4 and 5 and Bakeev 1981; Mayr, 1968). This ratio facilitates carnivorous 

years have been assigned to that group mammals in achieving their reproductive potential to the fullest and 
with the least energy lost. Jackals over 2 years of age have almost 
the same gender ratio 1.09/1 (Table 1). Jackals in our excerpt show 
change in the gender ratio in the course of age. Very similar results to 

Results and discussion ours are obtained by Tariannikov (1975) who studies jackal in the 
valley of the Syrdarya river. Among the shot jackals young ones 
predominate - 77% and in that age group males are twice more than Of all animals shot during the four hunting seasons 67,5 % are 
females. In adults the gender ratio is normal. The causes for that young ones, aged up to 1 year. They comprise the offspring, the new 
phenomenon could be two: generation resulting from the last reproduction cycle. The gender 

Figure 1. Map of the study area

Figure 2.  Tearing of upper incisors

a/ one year b/ between 1 and 2 years c/ between 2 and 3 years d/ between 3 and 4 years
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1. In shooting and road accidents more young male animals are the expense of young specimens. That results in change in the age 
killed since they are more active looking for individual areas group ratio. In January and February, though difficult, more jackals 
compared to the females, moreover, they are the more active ones are shot aged between 2 and 3 and over 3. Another reason about 
during the reproduction period. that could be the reproductive season under way when all adults 

2. It is possible for young male animals to be more subject to increase their activity. Very few specimens live up to the age over 3. 
adverse natural factors: diseases, restricted food niche, lower social The domination of 1- and 2-year-old animals within the total sample 
status, etc. proves intensive turnover in the population influenced mostly by the 

1In foxes it is proved that mainly young males become victims of hunting press. The ration between age groups shows that / (141/45) 3 
1road traffic and hunting (anthropogenic factors) (Macdonald, 1978). of youngsters live up to the second year, / (45/15) of those who have 3 

Probably with the jackal this is the risk group of the generation. lived up to the second year survive into the third, etc. (Table 1).
Animals enter new territories with poorly known shelters and One of the specific characteristics of age structure is its greater 
therefore their risky behavior results in their more successful instability compared to gender structure (Timofeev–Resovskiy et al., 
shooting. 1973; Schwarz, 1965). Our observations on the condition of killed 

Studying the shooting of age groups in greater detail by months animals revealed that only 2 of all 210 are in bad condition. The 
regardless of gender (Figure 3), it becomes clear that the greatest remaining 208 animals have abundant fat depositions, some of them 
number of young animals are shot in December – 49.8%, the one- even to the end of February. The bad condition of 1 jackal was due to 
year-old ones in January – 42.2%, the 2-year-old ones – also in apparent abnormality in the jaw structure. In the second specimen 
January, and the 3-year-old ones – in February. Adult jackals – over 2 the so-called “yellow fat” was found probably as a result of a disease. 
and 3 years of age are extremely precautious. They know their We can make a conclusion that death rate among jackals in the 
individual territories and the shelter dens very well. What's more, in studied area is not due to insufficient food (Koleva and Georgiev, 
November they comprise rather small percentage of the entire 2005). On the contrary, its abundance in the area favours the 
population. Therefore, at the beginning of the hunting season mostly development of the jackal (Raychev, 2002).
1- and 2-year-old specimens are shot. In December hunting A main reason for decrease of the number in autumn and winter 
efficiency increases abruptly due to improvement of visibility in the is the hunting control. It largely displaces natural mortality. The 
forest. The number of the populations starts decreasing rapidly at relative risk for affecting various age groups changes throughout the 

Table 1. Shooting of different age groups by hunting seasons

1 year 1-2 years 2-3 years Overall

♂ ♀ ♂ ♀ ♂ ♀

Season 2009-2010

Season 2008-2009

Season 2007-2008

Season 2006-2007

Overall

11

72

8

7

98

2

28

10

3

43

7

8

3

2

20

4

11

8

2

25

2

2

-

4

8

-

2

3

2

7

Over 3 years

♂ ♀

2

-

-

1

3

1

4

-

-

6

29

127

33

21

Figure 3. Shooting of age groups by months in %
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year. Hunting pressure is the main determining factor for References
demographic changes in predators. According to Karelov et al. 
(1989) industrial hunt affects selectively various gender and age 

Adams L, Stephenson R, Dole B, Ahgook R and Demma D, 2008. 
groups by enhancing or weakening reproduction processes. The 

Population dynamics and harvest characteristics of wolves in the 
selective use of a given animal species has the potential of 

Central Brooks range, Alaska. Wildlife monographs, 170,1,1- 5.
increasing the genetic response of the target population. In turn, the 

Arnold J, Humer A, Heltai N, Muratiu D, Spasov N and effect on demographic structure results in changes in the size of 
Hacklander K, 2011. Current status and distribution of golden population (Coltman, 2008). The response to that effect is a 
jackals, Canis aureus in Europe. Mammal review, 41, 2.tendency for quick restoration of the normal age ratio (Monahov and 
Atanasov N, 1953. Study on the jackal (Canis aureus L.) in Bulgaria Bakeev, 1981). The effect of restoring the number is achieved 
Messages of Institute of Zoology and Museum, BAN, 2, 189-273.through movements of animals as well. On the vacated territories 
Baker Ph, Harris St, Robertson Ch, Saundres G and White P, new specimens arrive from adjacent areas with greater density and 
2001. Differences in the capture rate of cage-trapped red foxes weak shooting. Adams and Coll (2008) give evidence that the wolf 
Vulpes vulpes and on evaluation of rabies control measures in population compensates exploitation by man by not less than 29% 
Britain. Journal of Applied Ecology, 38, 4, 823 -835.mainly through local dispersion and immigration. The same effect 
Baker Ph, Boitani L, Harris St, Saunders G and White P, 2008. could be expected in jackal as well. In foxes mostly strangers have 
Terrestrial carnivores and human food production – impact and been trapped in winter with live traps – 52 % (Baker and Coll, 2001).
management. Mammal review, 38, 2–3 ,123-166.Our observations show that regardless of the enhanced 
Coltman D, 2008. Molecular ecological approaches to studying the shooting and payment of bonuses in recent years, the number of 
evolutionary impact of selective harvesting in wildlife. Molecular jackals in Sarnena Sredna Gora mountain does not decrease. That 
ecology, 17, 1, 221-235.is difficult to be established through taxation but through shooting 
Dolgov V and Rossolimo O, 1966. Changes with age of some data obtained from the State Forestry in Stara Zagora in 2005 - 1346, 
structural features of the skull and baculum in carnivorous animals in 2006 - 810, in 2007 - 1538, in 2008 - 1457, in 2009 - 1607 and in 
and procedure for age determination in the Arctic fox. Journal of 2010 - 1177. In our opinion shooting temporarily reduces the density 
Zoology, 1074-1080.of population which in its turn responds through enhanced 
Genov P and Vasilev St, 1991. Density and damages caused by reproduction. To preserve the number, the high survival rate of 
jackal (Canis aureus L.) to livestock in Southeast Bulgaria. Ecology, youngsters till the following winter season and immigration in winter 
24, 58-65.time from areas of higher density contribute a lot. A similar effect has 
Gurskii I, 1973. Age determination in the wolf (Canis lupus) by the been found with the fox in Scotland. Every effort to reduce the fox 
skull. Vesti Zoology, 3, 55-59.population through long years of extermination in rabies control 
Harris S, 1978. Age determination in the red fox (Vsulpes vulpe) – an requires expansion of efforts and use of more levels of control (Kolb 
evaluation of technique efficiency as applied to a sample of and Hewson 1980). In recent years the opinion that extermination is 
suburban foxes. Journal of Zoology, 189, 1, 91-117.not desirable as a method of influencing the number of wild 
Karelov А, Dragan А, Nikolskiy А, Semkin S and Kanakov Е, predators has become prevalent (Baker et al., 2008). The need of 
1989. In: Study book of the fisherman. Biology of fish and humane attitude to animals starts influencing management 
fundamentals of hunting. Agropromizdat, Moscow, 328 pp (Ru).strategies worldwide. Various innovative programs propose non-
Klevezal G and Kleinenberg S, 1967. In: Age determination of lethal methods for management of predator mammals (Reynolds 
mammals using layers structure of teeth and bones, Science, and Tapper, 1996).
Moscow, 143 pp (Ru).
Kolb H and Hewson R, 1980. A study of fox populations in Scotland 
from 1971 to 1976. Journal of Applied Ecology, 17,7-19
Koleva K and Georgiev D, 2005. Seasonal changes in colony of Conclusion
European souslik near Dabovo, Stara Zagora region. In: 
Proceedings from the scientific conference Protection of biological 

Gender ratio in young jackals aged 8-11 months is 2:1 to the 
diversity and management of protected areas, 114-124 (Bg).

benefit of males, in adults it is 1:1. Intensive shooting in autumn and 
Krystufek B, Muraiu D and Kurtonur C,1997. Present distribution 

winter months is mostly at the expense of offspring. As a result of the 
of the golden jackal Canis aureus in the Balkans and adjacent 1hunting pressure only / of the animals in еach age group survive by 3  regions. Mammal review, 27, 2, 109-114

the following hunting season. Lombaard D,1971. Age determination and growth curves in the 
The demographic structure of the jackal population in Sarnena black-backed jackal. Ann.Transv. Mus.,27,135-169. 

Sredna Gora mountain is strongly influenced by hunting, turnover is Macdonald D, 1978. The sociable fox. Wildlife, 20, 6, 271-274
increased, but the effect of shooting is not enough to reduce the Mayr E,1968. Zoological species and evolution, Moscow, 350 pp.
overall number. Jackal population is restored each year by Monahov G and N Baharov, 1981. Sable. Forest industry, 240 pp.
compensation mechanisms such as migration, immigration, Raichev E, 2002. Feeding spectrum, morphological features and 
enhanced reproduction. parasitological status of Vulpes vulpes L., Canis aureus L., Felis 

silvestris Schr. and Martes foina Erxl. in the area of Central Balkans 
and Sarnena Sredna Gora. Thesis for PhD, Trakia University, 152 
pp.Recommendations
Reynolds J and Tapper S, 1996, Control of mammalian predators It is necessary winter hunt to be supported by extra 
in game management and conservation. Mammal review, 26, 2-mechanisms of influencing the jackal number by including non-lethal 
3,127-155.methods in the control strategy that comply with modern tendencies 
Schwarz S, 1965. Age structure of animal populations and the of predator management.



280

problems of microevolutions. Zoological journal, 44,10. Canis aureus aureus in the Syrdaria river valley. Zoologicheskii 
Spasov N, 1989. The position of jackals in the Canis genus and life- journal, 54, 9, 1423 – 1425 (Ru).
history of the golden jackal (Canis aureus L.) in Bulgaria and on the Timofeev-Ressovskiy N, Yablokov V and Glotov V, 1973. Article 
Balkans. Historia naturalis Bulgaria, 1, 44-45. on the study of population. Moscow 120 pp. (Ru)
Taryannikov V, 1975. On the population structure and dynamics in 



CONTENTS 1 / 1

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 3, 2011

Genetics and Breeding
Selection of oil-bearing rose in Bulgaria – tendencies and perspective 
N. Kovatcheva

Combining ability of mutant maize line. I. Number of rows in the ear
M. Ilchovska

Freezing  of day 5 and 6 sheep and goat embryos of Greek breeds
A. Pampukidou, , M. Avdi, R. Ivanova T. Alifakiotis

Investigation on some seed characteristics among sunflower lines and hybrids
M. Drumeva, N. Nenova, E. Penchev

Determination of coloured horses raised in Turkey
O. Yilmaz, M. Ertugrul

Nutrition and Physiology
Effects of different levels of dietary digestible amino acids on nitrogen retention and excretion in Topigs pig hybrids 
A. Ilchev, G. Ganchev

Development of the caecal microbiota in rabbits weaned at different age
B. Bivolarski, G. Beev, S. A. Denev, E. Vachkova, T. Slavov

Consumption of dissolved oxygen in rainbow trout (Oncorhynchus mykiss)
I. Sirakov, Y. Staykov , G. Djanovski

Effect of coconut oil on rumen and duodenal ammonia concentrations and some blood biochemistry parameters in yearling rams
V. Radev, T. Slavov, E. Enev, I. Varlyakov

Pharmacokinetics of tiamulin and chlortetracycline after application of Tetramutin-premix in pigs
D. Dimitrova V. Кatsarov, D. Dimitrov, D. Tsoneva

Production Systems
Research effect of application of herbicides raft 400 SC for growing of lavender
D. Angelova, H. Lambev 

Defining the critical kinematic parameters of rotary harrow with vertical axis of rotation
D. Guglev

Development and experimental study of the maximum temperature potential of a solar thermal module for driving of an absorption 
air-conditioning machine
K. Peychev, R. Georgiev

Histometrical investigation on the turkey broiler’s third eyelid (Harderian) gland
D. Dimitrov

Study of the tolerance of alfalfa varieties (Medicago Sativa L) to Sitona species (Coleoptera: Curculionidae)
I. Nikolova, N. Georgieva

Productive performance and quality of essential oil from oil bearing rose (Rosa damascena Mill)  for use of oxadiargyl
D. Angelova

Study of the thermal efficiency of a solar thermal module at different mounting angles
R. Georgiev, K. Peychev

Behavior of apple rootstock M9 produced by somatic organogenesis in stoolbed
G. Dobrevska

Agriculture and Environment
Effect of experimentally polluted water on the stomatal and structural characteristics on the leaves of two varieties of Triticum 
aestivum L. grown on different soil types 
K. Velichkova, D. Pavlov, D. Ninova

Ecological assessment of Cr (VI) concentrations in the surface waters of Stara Zagora Region used in agriculture
N. Georgieva, Z. Yaneva, D. Dermendzhieva, V. Kotokova

Effect of shooting on the structure of population of golden jackal (Canis  аureus L.)  in Sarnena Sredna Gora mountain
E.  Raichev

Product Quality and Safety
Chemical surface disinfection of funnel type fish egg incubators
A. Atanasov, N. Rusenova,Y. Staykov, G. Nikolov, A. Pavlov, D. Stratev, E. Raichev

Fatty acid composition of common carp, rainbow trout and grey mullet fish species
M. Stancheva, A. Merdzhanova 

189

193

196

199

203

207

212

220

224

229

235

237

240

269

246

249

254

257

261

265

276

281

285



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)

The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and 
m e t h o d s ,  R e s u l t s ,  D i s c u s s i o n ,  
Conclusion, Acknowledgements (if any), 
References, Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations. 
 
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
  
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 

 

possible for others to repeat the 
experiment in order to verify results.
Results are presented in understandable 
tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges,  2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 

parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 
Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
p l ace  o f  pub l i ca t i on .  Examp le :  
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condi t ion score on reproduct ive 

t hperformance in dairy cows, IX  
International Conference on Production 
Diseases in Farm Animals, Sept.11 – 14, 
Berlin, Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.



Volume 3, Number 3
September 2011


