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Abstract: Gene expression at the phenotypic level varies due to a number
of influences from the environment in which the animals are reared. Ignoring this
reality or due to insufficient knowledge, farmers are often disappointed when
choosing a population of sheep when they do not get the production results that the
breed achieves where they bought it. The investigation of the reproductive and
production characteristics of parent herds of Sjenica sheep was conducted on four
farms. In the research, it included a total of 921 lambs and 474 sheep. The
influence of sheep body weight on the weight of lambs at birth within a farm was
analyzed. Based on the research conducted on the sheep population and after the
obtained and processed data, we can state the following: certain differences were
found in the fertility of sheep depending on the farm and body weight. We also
perceived that certain differences in the body weight of the lambs are evident
depending on the weight group of the sheep and the farm where the sheep were
raised. All of the above leads us to the general conclusion that management is
extremely important in sheep farming. If the selection of the breeding population is
carried out correctly and adequate measures of keeping, nutrition and reproduction
are applied, success is guaranteed.
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Introduction

As is known in the theory of domestic animal genetics (Petrovié et al.,
2015), gene expression at the phenotypic level varies from a number of genetic
factors and the influence of the environment in whichthe animals are
reared. Gardner et al. (2007) said that the maternal effect on composition of the
body prior to pregnancy and nutrition during gestation also had significant effects
on birth weight in the sheep. The efficiency of sheep production is conditioned by
fertility. According to some authors, the number of offspring obtained per lambing
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is more important than the gain of weight (Petrovié et al., 2012). The frequently
used indicators of sheep reproductive performance include fertility (Vlahek et al.,
2023). Reproductive performance in animal husbandry is a very important trait that
affects profitability. Ewe live weights, nutrition, weather, and season have all
reportedly influenced reproductive performance (Gaskins et al., 2005; Akhtar et
al.,, 2012; Aktas et al., 2015, Behrem et al., 2022). The evaluation of the genetic
potential of sheep in Serbia can be found in the papers (Petrovic et al., 2009;
2015). Not having this reality in mind or due to insufficient knowledge, farmers are
often disappointed when choosing a population of sheep because they do not get
the production results that the breed achieves when they buy it. With this in mind,
many authors are studying various factors affecting sheep production (Askoy et al.,
2023). The Sjenica sheep, as a member of the widespread autochthonous breed that
we call Pramenka, plays an important role in Serbian sheep farming, especially in
its western and south-western regions. This sheep is also the most numerous
population of Pramenka. Because of all this, it is of particular importance to study
various factors that contribute in any way to its profitability of breeding. The aim
of this paper is to find further contributory factors to this necessity based on prior
study (Lecié et al., 2022).

Material and Methods

The study of the reproductive and production characteristics of the parent
flocks of Sjenica sheep was conducted on four private farms in the area of Kolubar
district. It included in the research 474 adult sheep that lambed in the years 2017
and 2018, consisting of 921 total lambs in the four farms.

The determination of the effect of adult sheep body weight on fertility in
the years 2017 and 2018 within farms as well as the impact of sheep adult weight
on lambs' birth weight, the rest method and the statistical analysis was the same
with (Lecié et al., 2022).

Throughout the research, the influence of sheep body weight on the weight
of lambs at birth within the farm was examined. The statistical analysis of the
accessed experimental data was done using the software statistical package
Statistics for Window 7 (Stat. Soft. Inc.). The equality of variances of the analysed
treatments was also tested using Levene's test.

The impact of body weight of sheep on the fertility and the weight of
lambs at birth within the farms was scrutinized using the variance analysis method
(one-factor analysis). The differences between the mean values of the investigated
treatments were analysed using Fisher's LSD test, T-test, and HSD test. Analyses
were performed at a significant level of 0.05 and 0.01, and the obtained results are
presented as means + standard deviation (X = SD).
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Results and Discussion

The influence of sheep's body weight on fertility within farms in 2017 and
2018 is seen in tables 1 and 2.

Table 1. Effect of sheep body weight on fertility in 2017 within observed farms

. Fertility
Weigh group of
Farm of sheep sheep, kg N X sD oV

Farm 1 60-65 39 1.90 0.82 43.16
am 66-70 20 1.95 0.94 48.21
60-65 23 1.78 0.85 47.75
Farm 2 66-70 25 1.84 0.94 51.09

71-75 3 1.00 0.00 0
70-75 14 271 0.99 36.53
Farm 3 76-80 25 2.68 0.95 35.45
81-85 12 2.42 0.90 37.19
60-65 8 1.75° 0.71 40.57
Farm 4™ 66-70 30 2.27° 1.01 44.49
71-75 18 2.17° 1.15 53.00
76-80 3 433 2.31 53.35

**p<(0.01

a, b - statistically significantly different at the 0.01 level

As can be viewed from the results shown in Table 1, the influence of
weight groups of sheep on fertility was highly significant only within farm 4
(P<0.01). Looking in particular at farms 1 and 2, natural mating is applied. It can
be noted that the body weight of sheep from farms 1 and 2 has a significantly
higher fertility than the one reported in the literature for the Sjenica sheep, which is
1.20. This difference is due to a more intensive breeding method and the
application of estrus induction with hormones in some sheep under our research.

On these two farms, two rams are kept constantly with ewes so that some
ewes gave birth at the beginning of 2017 (more precisely, in February 2017) and
that are well prepared were fertilized in June of this year and lambed again in
November of the same year. For this reason, the fertility of the sheep in the table
(1) is significantly different from the one mentioned in the literature, because at
these two farms, out of the total number of 10 sheep, they gave birth for the second
time in the same year, so that we got 4 lambs from some sheep in that year.

Estrus synchronization is applied on farms 3 and 4. A certain number of
sheep from farms 3 and 4 also gave birth at the beginning and end of the year.
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Table 2. Effect of sheep body weight on fertility in 2018 within observed farms

. Fertility
Weigh group of
Farm of sheep sﬁeegp, k; N X D oV
60-65 18 1.39 0.61 43.88
Farm 1 66-70 40 1.68 0.76 45.24
71-75 11 2.00 0.63 31.50
60-65 30 1.90 0.84 4421
Farm 2 66-70 30 2.16 0.83 38.43
71-75 2 2.00 1.41 70.50
65-70 16 1.632 0.50 30.67
Farm 3° 71-75 15 1.47’;B 0.63 42.86
76-80 27 1.19 0.40 33.61
81-85 14 1.2178 0.43 35.53
60-65 8 2.25 1.04 46.22
Farm 4 66-70 27 1.96 0.94 47.96
71-75 16 2.31 1.20 51.95
*(P<0.05)

A,B, - statistically significantly different at the 0.05 level

As can be spotted from the results shown in table 2, the influence of weight
groups of sheep on fertility was highly significant only within farm 3 (P<0.05). The
fertility of sheep in 2018 per farm was lower compared to the fertility in 2017. The
reason is that in 2018, sheep lambed only once during the year, unlike in 2017,
where we had a certain number of sheep on farms that lambed twice. Three weight
groups of sheep were recorded on farms 1, 2 and 4, and four weight groups of
sheep were recorded on farm 3. Sheep with a body weight of 71-75 kg from farm 4
had the highest fertility out of 2.31. Sheep with a body weight of 76-80 kg from
farm 3 had the lowest fertility of 1.19.

Alafar et al. (2022) state that the reproductive performance of sheep varies
by genetic factors, but sheep’s reproductive performance is significantly affected
by non-genetic factors, which should be included in genetic analysis and taken into
account for improving sheep herd breeding. Amnate et al. (2016) said some factors
affecting fertility showed a highly significant difference (P< 0.01) in the weight of
the mother from the insemination to the fertility. These authors' notes justify the
results we obtained.

The impact of sheep body weight on the birth weight of lambs in 2017 and
2018 are presented in tables 3and 4.
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Table 3. The influence of body weight of sheep on lambs' birth weight in 2017

Body weight of lambs at birth, kg
Farm of Weigh group of

sheep sheep, kg X SD cVv Min Max
Farm 1 60-65 73 352 0.56 15.91 2.30 4.60
am 66-70 39 3.32 0.47 14.16 2.40 4.40
60-65 42 3.318 0.56 16.92 2.20 4.70

Farm 2" 66-70 46 3.308 0.65 19.70 2.10 4.60
71-75 3 4.20" 0.0 0 4.20 4.20

70-75 38 4.04 0.59 14.60 2.80 5.50

Farm 3 76-80 65 4.11 0.64 15.57 2.70 5.50
81-85 30 3.94 0.62 15.74 2.70 4.90

60-65 14 4.05® 0.66 16.30 2.90 5.40

Farm 4° 66-70 69 3.80° 0.68 17.89 2.40 5.20
71-75 39 3.56™ 0.73 20.51 2.70 5.40

76-80 14 3.04° 0.85 27.96 2.20 5.20

*(P<0.05) **P<0.01

A,B, - statistically significantly different at the 0.05 level
a, b, c - statistically significantly different at the 0.01 level

As noticed in table 3, the influence of sheep body weights on lambs' body
weight at birth was significant in farm 2 (P<0.05) and farm 4 (P<0.01). The highest
average body weight at birth was 4.20 kg, achieved by sheep lambs from farm 2
with a body weight of 71-75 kg. The least average lambs’ weight at birth was 3.04
kg attained by sheep lambs from farm 4 with a body weight of 76-80 kg.

Table 4. The influence of body weight of sheep on lambs' birth weight in 2018

Body weight of lambs at birth, kg
Farm of Weigh group

sheep of sheep, kg X SD cVv Min Max
60-65 26 3.88 0.59 15.21 2.80 5.10

Farm 1 66-70 70 3.80 0.64 16.84 2.80 5.40
71-75 22 3.93 0.73 18.58 2.90 5.40

60-65 56 3.42 0.59 17.25 2.50 4.60

Farm 2 66-70 66 3.36 0.63 18.75 2.50 4.50
71-75 4 3.63 0.90 24.79 2.70 4.40

65-70 23 377" 0.78 20.69 2.90 4.40

Farm 3~ 71-75 26 3.48° 0.43 12.36 2.50 5.10
76-80 30 4417 0.56 12.70 3.10 5.50

81-85 17 4.30° 0.62 14.42 3.20 4.80

60-65 19 3.74 0.56 14.97 2.90 4.50

Farm 4 66-70 52 3.55 0.60 16.90 2.30 4.90
71-75 37 3.77 0.69 18.30 2.80 5.20

**P<0.01

a, b - Means significantly different at the 0.01 level
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As recognized in table 4, the influence of maternal body weight on the
lambs' body weight at birth was significant only within farm 3 (P<0.01). The
highest average body weight at birth was achieved by sheep lambs from farm 3,
with a body weight of 76-80 kg from 4.41 kg. The lowest average body weight of
lambs at birth was recorded in sheep on farm 2, with a body weight of 66-70 kg
from 3.36. Differences in body weight of lambs at birth in relation to weight groups
of sheep did not vary statistically significantly within farms 1, 2, and 4.

The study of Petrovié et al. (2015) observed that lambs in both genotypes,
Pirot x Wiirttemberg and Sjenica x Wiirttemberg, were heavier at birth if born from
heavier ewes, the later statement partly defend our results. Aktas et al. (2015)
investigated the effects of ewe's live weight and age on reproductive performance
and lamb growth. Several other authors have tested the effects of environmental
factors on the production performance of sheep (Aliyari et al., 2012; Fraga et al.,
2018; Bancheva et al., 2022; Campos et al., 2022). Besides all of these, Van Der et
al. (2010) concluded that dam weight had no effect or only minor effect on
reproductive performance of the offspring.

It is not directly concerned with our results but possibly correlates with the
results of our study, Fraga et al. (2018) and Campos et al. (2022) that inadequate
nutrition of the ewe, especially in the last third of gestation, is associated with a
reduction in lamb birth weight and development. The reproductive performance of
sheep conceived, born, and reared under different degrees of nutritional adversity
provided evidence that inadequate or inappropriate fetal and/or early postnatal
nutrition reduces adult reproductive performance (Gunn et al., 1995; Purushotam
Joshi, 2022). In the study of Corner-Thomas et al. (2015), it appears that poor
reproductive performance of ewe lambs with a BCS of 2.0 or less was independent
of the ewe lamb's live weight, then if ewe lambs have a body condition score of
greater than 2.0, differences in fertility and reproductive rate appear to be explained
by differences in live weight.

Conclusion

Based on the conducted research on the Sjenica sheep population and after
the obtained and processed data, we can state the following.

Certain differences have been found in sheep fertility depending on the
farm and body weight. We can notice that some differences are evident in lambs’
weight at birth depending on the sheep's weight group and the farm where the
sheep were raised. All of the above leads us to the general conclusion that
management is highly essential in sheep farming. If we make a proper selection of
the breeding population and apply adequate measures of keeping, nutrition, and
reproduction, success is guaranteed. The results of our research confirm that this is
not always the case on all farms.
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Uticaj nekih faktora na proizvodne efekte sjenicke ovce

Nemanja Leci¢, Dragana Ruzic-Musli¢, Nevena Maksimovi¢, Veselin Petricevic,
Bogdan Cekié¢, Ivan Cosié, Violeta Caro Petrovié

Rezime

Ekspresija gena na fenotipskom nivou varira zbog brojnih uticaja iz sredine u kojoj
se zivotinje uzgajaju. Ignorisuéi ovu realnost ili zbog nedovoljnog znanja, farmeri
su ¢esto razocarani, pri izboru populacije ovaca jer ne dobijaju proizvodne rezultate
koje rasa postize tamo gde su je otkupili. Ispitivanje reproduktivnih i proizvodnih
karakteristika mati¢nih stada sjenickih ovaca obavljeno je na Ccetiri farme.
Istrazivanjem je obuhvaéeno ukupno 921 jagnje i 474 ovce. Tokom istrazivanja
analiziran je uticaj telesne mase ovaca na teZinu prirodenih jagnjadi u okviru
farme. Na osnovu istrazivanja sprovedenog u posmatranoj populaciji ovaca i nakon
dobijenih i obradenih podataka, mozemo konstatovati sledeCe: utvrdene su
odredene razlike u plodnosti ovaca u zavisnosti od farme i telesne mase. Takode
vidimo da su evidentne odredene razlike u telesnoj masi jagnjadi u zavisnosti od
tezinske grupe ovaca i farme na kojoj su ovce uzgajane. Sve navedeno nas dovodi
do opsteg zakljucka da je menadzment izuzetno vazan u ovcarstvu. Ako se pravilno
izvrsi selekcija priplodne populacije i primenjuju adekvatne mere drzanja, ishrane i
reprodukcije, uspeh je zagarantovan.

Klju¢ne recdi: ovce, plodnost, telesna tezina, farma, proizvodni efekat
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