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SUMMARY 
During two year period in herds of private breeders it has been 

investigated the influence of diet on fertility traits of domestic Balkan goat 
breeds that are brought up in the area of the North West part of the mountain 
Sarplanina. Studies were performed on the Balkan goat herds (four herds) 
from private farmers.  

Winter feeding of goats has been consisted of concentrate and meadow 
hay. Bulky food was given in small quantities (about 300 grams) three times a 
day and concentrate in the morning and evening. As for the schedule of 
administration of certain nutrients, all breeders were first giving concentrates 
and forages (hay), both in the morning and evening feeding. Generally 
speaking, intake goat herds during the winter period did not significantly differ 
in both diet and amount of added food, except for goats in the herd 4 (and 
partly in herd 2) that received a larger amount to concentrate and forage crop, 
and hence favorable share of nutrients (especially proteins) in a meal. All goat 
breeders have applied a semi-intensive system of education (sheds-pasture 
system).  

As part of establishing reproductive performance of domestic Balkan goat 
during the season of kidding, accurate daily records were taken of the date of 
kidding, kidding type (only children, twins) and gender of kids (male and 
female), based on which analyzes were made for the level of kidding or fertility 
of goats (the number of live born kids per mother). 

The statistical processing of the results pertinent to the fertility trait was 
performed on a personal computer, using the LSMLMW program (Harvey, 
1990). 

Kidding of examined population of goats started in January and ended in 
late May. The highest intensity of kidding was realized during February and 
March in both, single kids and in twins, which collectively comprise 75% 
(singles) and 86.88% (twins) of the total percentage of kidding goats in the 
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investigated period. The fertility of the population of goats for a two-year test 
period was 124.4%, and ranged between 118.69% (in the third) and 132.16% 
(fourth herd). 

Better nutrition of goats during high pregnancy and in the first period of 
lactation, by both, concentrate and bulky food, which was derived from the 
sown meadows, had a positive effect on fertility trait in goats in the fourth 
herd. 
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INTRODUCTION 
Goats are seasonal breeders (seasonally polyoestrous) in the moderate 

climate region, with the breeding season becoming longer towards the equator 
(Zarrouk et al., 2001). The length of the breeding season is primarily the result 
of genetics and environmental interactions (Bodin et al., 1999; Fabre-Nys, 
2000). Different factors, such as photoperiod, temperature, nutrition, breed 
and male effect, regulate physiological response. 

The natural breeding season of dairy goat breeds in the northern 
hemisphere is usually restricted to the period between September and 
November (beginning in late August and ending in late December to mid 
January) with a clear anoestrous period from February to the end of May 
(Đuričić et al., 2012) 

Area of reproduction in goat farming is a very complex phase of 
production, which depends on the genetic capacity of animals, individual 
hereditary ability, preparedness of animals for breeding, age of animals at first 
conception, environmental factors (primarily nutrition and care) and factors of 
their interactions. 

Low fertility of domestic Balkan goat breeds (Memiši, 2000) is the result of 
many reasons, among which stands out the influence of diet as the most 
important non genetic factor. Goat nutrition is given fairly little attention, as in 
the period of preparation for the mating period and in the winter, which is 
often a period of malnourishment or starvation as it has a decidedly negative 
impact on the exposure of all production characteristics and therefore the very 
breeding of goats. On the other hand, especially in the individual sector, there 
is still no system in the proper organization of goat reproduction, because 
most of them are mate in a narrow or further inbreeding, which leads to 
biological depression, weakening the constitution, and the decline of 
production and therefore fertility (Memiši, 2000; Memiši et al., 2004). 

For Balkan goat rearing and the production to be economically viable and 
profitable, it is necessary to analyze production results from different growing 
systems in order to determine the appropriate breeding objectives and 
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programs for their realization. This is important because the rearing of Balkan 
goat is commonly associated with extensive, semi extensive or semi intensive 
system of rearing, and much rarer intensive.  

For this reason, the aim of this research is to identify the characteristics of 
domestic Balkan goat fertility, which is grown in the area northwest of the 
mountain Sharplanina in semi extensive production during the 2 years period. 
 
 

MATERIAL AND METHODS 
Investigations were carried out in the villages in the municipality of Prizren 

in Balkan goats’ herds of private farmers during the two year period (2008-

2009). As a material for research served 4 herds of Balkan goats.  
 

Fertility of goats 
As part of establishing reproductive performance of domestic Balkan goat 

during the season of kidding, accurate daily records were taken of the date of 
kidding, kidding type (only children, twins) and gender of kids (male and 
female), based on which analyzes were made for the level of kidding or fertility 
of goats (the number of live born kids per mother). 

 
Goat nutrition during the winter period 
The amount of food in the winter was controlled in certain intervals (for 

two weeks) and thereby it have been registered any changes in the quantity of 
added food in the rations, whereby thus came to the determination of the 
average meal for test herds for the entire winter season diet. During both 
years of investigation meals for feeding goats in the winter were in all herds 
nearly identical. Winter meal was used in the period from October to the 
beginning of the month of April. 

The chemical composition of the diet (concentrate and hay) and the 
amount of administered food in the winter with herds of goats is shown in 
Table. 1. Calculation of nutritive value is made on the basis of 
recommendations by Obračević (1990). 

Hay that goats of the first three herds received as a meal was from the 
nearby village meadows. It was not meliorated except where it is in the fall 
thrown manure (every second or third year). In the yield of grass or hay about 
two thirds were blade grasses (mostly Agrostis vulgaria, Festuca rubra, 
Alopecurus partenisis, Dactylis glomerata, Bromus moulgaria, Bromus mollis et 
al.). Leguminosae were very little represented (2% and usually Trifolium 
alestre, Trifolium montanum, Trifolium repens, Lotus corniculatus et al.). A high 
proportion (about one third) of grass that the cattle have used was of poor 
quality. 
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Table. 1. Nutrition of goats per head during the winter period, kg 

Feed 
Herd 

S1 S2 S3 S4 

Meadow hay (medium) 0.900 1.000 1.000 - 

Sown meadow (a mixture of perennial 
ryegrass + cocksfoot) 

- - - 1.200 

Corn 0.350 0.450 0.350 0.300 

Wheat bran 0.100 0.150 0.150 0.150 

Wheat - - - 0.200 

Dry sugar beet pulp  0.150 - - - 

Salt, g 7.0 7.0 7.0 7.0 

Nutritive parameters     

DM consumed in kg/day 1.28 1.37 1.28 1.58 

Oat Nutrient Units / kg 1.14 1.17 1.10 1.23 

Digestible crude protein / g 79.6 91.1 83.3 108.4 

Ca, g 6.46 6.27 6.25 5.30 

P, g 4.27 5.13 4.83 5.94 

 
The chemical composition of the concentrates and hay in the diet of goats 

is such that, on the one hand, does not fully meet the needs of all herds goats 
in nutrients (especially proteins), and on the other hand, indicates a disparity 
in diet between herds. Bulky food was given in small quantities (about 300 
grams) three times a day and concentrate in the morning and evening. As for 
the schedule of administration of certain nutrients, all breeders were first 
giving concentrates and forages (hay), both in the morning and evening 
feeding. Generally speaking, intake goat herds during the winter period did not 
significantly differ in both diet and amount of added food, except for goats in 
the herd 4 (and partly in herd 2) that received a larger amount to concentrate 
and forage crop, and hence favourable share of nutrients (especially proteins) 
in a meal. 

 
Statistical analysis 
The statistical processing of the results pertinent to the reproductive 

performance was performed on a personal computer, using the LSMLMW 
program (Harvey, 1990). The following processing model was created to 
estimate the reproductive traits of the domestic Balkan goat, with reference to 
the herds: 

Y ijkl =  + S i + eijkl 
where: 
Y ijkl = the phenotypic value of the particular traits included in the anlysis, 

 - an overall average value, 
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S i - the fixed farm effect, i.e. the herd effect ( i = 1,...4), 
eijkl - the other undetermined effects ( an accidental error). 
 
The statistical significance of the effect considered was evaluated by 

means of the variance analysis at the level p<0.05 and p<0.01. The variations 
between each mean value were also tested by applying the t-test. 
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RESULTS AND DISCUSSIONS 
From the data in Table 1, it is visible that the intensity of kidding goats 

during both years has been during the months of February and March, in both 
single kids and in twins, which collectively comprise 75% (single) and 86.5% 
(twins) of the total percentage of kidding goats in the investigated period. Also, 
a higher percentage of kidding goats was realized during the month of January, 
in both years (20.5%) than in April (13.3%) and May (4.7%). 

However, the reason for such a negative and prolonged giving birth to kids 
during both years (which is considerably expressed in all herds), the 
consequence is stretched goat mating, partly because of the scarcity and poor 
quality of mountain pastures, and long-milking of goats that are usually not at 
all preparing for mating. 
 
Table. 2. Goat kidding by month (%) 

Month 

Number of heads 

Singles Twins 

Herd Herd 

I II III IV Total % I II III IV Total % 

January 25 20 12 2 59 13,59 6 8 6 - 20 6,93 
February 27 31 82 29 169 38,97 20 18 52 36 126 43,60 
March 8 16 43 89 156 35,94 6 16 18 84 124 42,90 
April 1 2 20 11 34 7,80 - 6 2 8 16 5,53 
May - - 16 - 16 3,70 - - 3 - 3 1,04 
Total (I+II) 61 69 173 131 434 100,0 32 48 81 128 289 100,0 

 
Results of fertility (number of live births and stillbirths’ kids) and the 

number of barren goats per years and herds in the studied population of 
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Domestic Balkan goats are given in Table 2. From the results, we can see that 
the percentage of fertility in tested population of goats for a two-year test 
period was 124.4%, or 1.24 kids per doe, and varied between 118.69 and 
132.16% (among herds), and the statistically significant difference at p<0.01 
was observed.  

 
Table 2. Fertility of goats (number of live births and still births kids) per year of 
research and herds  

Class 

Number 
of mated 

goats 

Number 
of goats 

who gave 
a birth 

Number 
of 

infertile 
goats 

Infertility
% 

Number of live births 
kids 

Number 
of dead 

kids 
Fertility 

% 
Singles Twins Total 

I year  

 327 298 29 8.87 215 161 376 3 126.17 
Herd          
S1 39 37 2 5.13 28 16 44 1 118.92aA 
S2 45 43 2 4.44 32 22 54 - 125.58bA 
S3 129 112 17 13.17 90 43 133 1 118.75aA 
S4 114 106 8 7.02 65 80 145 1 136.79cB 

II year  

 302 283 19 6.72 219 128 347 2 122.61 
Herd 
S1 44 41 3 6.82 33 16 49 - 119.51aA 
S2 55 50 5 9.09 37 26 63 - 126.00bA 
S3 110 102 8 7.27 83 38 121 1 118.63aA 
S4 93 90 3 3.15 66 48 114 1 126.70bA 

Cumulative (I+II): 

 629 581 48 8.30 434 289 723 5 124.40 
Herd           
S1 83 78 5 6.02 61 32 93 1 119.23aA 
S2 100 93 7 7.00 69 48 117 - 125.80bA 
S3 239 214 25 10.46 173 81 254 2 118.69aA 
S4 207 196 11 5.30 131 128 259 2 132.16cB 

 a,b,c,dMeans within the same column with different superscripts differ significantly (p<0.05)  
A,B,C,D,Means within the same column with different superscripts differ significantly (p<0.01) 

 
The largest number of barren goats, established in the third herd (25 

animals), which could be to a great extent explained by the greater 
involvement of annual goats in the herd (62 animals), while the lowest number 
was determined in first herd (5 animals) and in second herd (7 animals). During 
the first year of the study, the average fertility was determined based on the 
number of kids obtained per 100 female goats and the largest average fertility 
was in the fourth herd (136.79%), while those in the third and first herd were 
approximately the same (118.75 and 118.92%) and no statistically significant 
(p>0.05). During the second year in all herds, it was found partially the same 
level of fertility in the third (118.63%), first (119.51%), second (126.0%) and the 
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fourth herd (126.7%). Statistical significance of differences between individual 
herds for both years, were found between the first and second, and second 
and third (p<0.05), whereas the differences between the first three herds and 
the fourth was statistically highly significant (p<0.01). Also, in the studied 
population of goats it has been established low mortality of kids both during 
the first (3 heads), and during the second year of study (2 heads) as a result of, 
among other things, the good management skills by the breeders at the time 
of kidding (accepting kids, the accommodation opportunities, first feeding, 
etc.). 

The reason for the higher fertility in goats in the fourth herd should be 
sought in better preparation of goats during high pregnancy as in better 
nutrition with concentrate feed and forage crop, which was derived from sown 
meadows, which has greatly affected the better reproductive performance in 
goats in the herd. 

The results obtained in this study are on par with or higher than those 
obtained by Ćeranić (1984) for the fertility of domestic white goat reared in 
the Republic of Serbia, which on average is around 120% or 1.2 kids per goat 
per year. 

In comparison with the average fertility established in our trials (124.4%), 
Markovic (1997) also found in Balkan goats raised in Montenegro slightly 
higher fertility, which amounted to 130.32%. Significantly higher levels of 
fertility in their research was cited Urosevic et al. (1988) for the imported 
Saanen breed goats in Kosovo (149%), Žujović (1988) for domestic white 
goat(191 and 174%), as well as its crosses with Swiss and Bulgarian Saanen 
goats, Sengonca et al. (1984) for the Maltese (146%) and German white breed 
(129%) grown in Turkey, then Verkonyi et al. (1985) for the local population of 
goats in Hungary (160%), as well as Zunev (1985) for the Bulgarian white goat 
(190-196%). 

The much lower level of fertility in relation to these found in the 
population of domestic Balkan goat of red sackcloth colour, has been recorded 
according to the FAO Animal Production (1982) in some Indian local goat 
breeds such as Marvari (100%), Zalavadi (115%) and Sirohi (108%), while in the 
Turkish local race Kilis, Tunceli et al. (1983) found the average fertility of 123% 
which is identical with fertility established in our trials. 

 
 
CONCLUSIONS 
Based on the conducted research on the effects of diet on herds in the 

population of domestic Balkan goat, of red sackcloth color, which is grown on 
mountain Sharplanina there was a statistically significant effect (P<0.01) on 
examined fertility traits.   
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Kidding of examined population of goats started in January and ended in 
late May. The highest intensity of kidding was realized during February and 
March in both, single kids and in twins, which collectively comprise 75% 
(singles) and 86.88% (twins) of the total percentage of kidding goats in the 
investigated period. The fertility of the population of goats for a two-year test 
period was 124.4%, and ranged between 118.69% (in the third) and 132.16% 
(fourth herd). 

Better nutrition of goats during high pregnancy and in the first period of 
lactation, by both, concentrate and bulky food, which was derived from the 
sown meadows, had a positive effect on fertility trait in goats in the fourth 
herd. 
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