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Relevance. Sheep in the domain of developing
countries adapt well to severe climatic conditions and
arduous terrains that are often not suitable for raising
the larger livestock and are fully exploited for their
ability to produce a variety of commaodities without
disrupting the cultural harmony. Today, as many as
418 sheep breeds that have been documented in
nearly 75 countries are combinations of two or more
distinct breeds, populations and landraces [1].
Phenotypic radiation under selection is ongoing,
resulting in a spectrum of modern breeds adapted to a
diverse range of environments and exhibiting the
specialised production of meat, milk, and fine wool.
The last few hundred years has seen the pace of
genetic gain increase dramatically through the
division of animals into breeds, the implementation
of quantitative genetics methodology, and the use of
artificial insemination to prioritise genetically
superior rams [2]. Various authors have studied the
influence of maternal effects in relation to their
economic importance in domestic mammals and from
the theoretical academic interest and dam breed
effects were significant and considerable on weaning
weight [3].
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Sheep production is affected by genetic and non-
genetic factors. The knowledge of these factors is
essential for efficient management and for the
accurate estimation of breeding values [4]. Lamb
weight and daily gaining are important components
influencing the profitability of sheep and are two
important objectives in selection strategies. Growth in
weight reflects the genes an animal has inherited from
its parents (direct additive effects), and a mix of
seasonal and husbandry factors peculiar to a
production system or farm. As a part of the
phenotypic variance of the growth traits is heritable,
genetic improvement in these traits through selection
programmes would be possible [5].

In Vesely & Peters [6] it has been shown that some
environmental factors favored the later-bearing ewes.
Climate and seasonal differences among different
years affect the production of the whole flock, while
sex, type of birth, age and weight affect the individual
growth performance. Birth size/weight represents the
greatest initial barrier on weaning and pre-weaning
growth among the non-genetic factors in sheep. Birth
weight, weaning weight and efficiency of pre- and
post-weaning gains are growth traits of economic
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importance with regards to the cost and efficiency of
meat production in sheep. Therefore, understanding
of the extent of influence of both genetics and
environmental factors becomes very important for
devising efficient and effective management plans in
sheep [3].

Adjustment of performance records for non-
genetic effects is also necessary in genetic evaluation
schemes. Birth and weaning weights of lambs were
usually influenced by physiological, environmental
and genetic effects. Environmental effects include the
age of ewe, litter size, growth type and lamb sex.
Growth curve analysis in many species clearly
indicates direct relation between birth weight,
weaning weight and daily growth [7].

Analysis of recent research. As it was shown
earlier, the year of lambing was one of the major
sources of variations in weaning weight, and effects
of litter size (single or twin) on birth weight and
weaning weight were significant in the Rambouillet,
Romnelet, Canadian Corriedale, and Romeldale
sheep [6]. In addition, age of dam had significant
effects on birth weight and weaning weight but was
relatively unimportant as a source of variation.
Analysis of the lambs from the Hampshire,
Columbia-Southdale, Targhee, Suffolk and Dorset
breeds of sheep and all possible crosses among these
breeds have been shown that years of lambing, age of
a dam, type of birth, sex of a lamb and breed groups
all these had significant effects on the studied traits
(birth weight, weaning weight, gain from birth to
weaning and average daily gain) [8].

In the Navajo and Navajo cross-bred sheep, year
of lambing, breeding-group, age of a dam, type of
birth (litter size), sex of a lamb and lamb’s birth
weight affected significantly all weaning traits [9].
Male lambs of the Baluchi sheep in comparison with
female lambs and single-born lambs in comparison
with multiple-born lambs had higher birth weight and
daily growth, however, effect of a litter size on birth
and weaning weights was higher in young ewes [7].
The effect of herd, sex of lambs, dam age and birth
year on all traits (birth weight, weaning weight and
body weight at 6 months) and birth type in the Lori
sheep had significant effect only on weaning weight
[10]. Single-born crossbred (the Dorper x indigenous
sheep breeds) lambs had higher weight at birth,
weaning weight, and pre-weaning average daily gain
as compared to twins. Sex of a lamb, in comparison,
was significant and male lambs recorded highest pre-
weaning growth performance compared to female
counterparts. Parity, season, and year of lambing
significantly influenced the pre-weaning growth of
crossbred lambs [11].

A similar report was given by Sanchez-Davila et

al. [12] who also proved that environmental

conditions are important source of variation in a litter
size, birth, and weaning weight in sheep under semi-
arid climate. The lambing breeding season had a
significant effect on weaning weight in the Saint
Croix hair sheep — the highest weaning weights were
recorded in lambs born in spring and the lowest ones
in those which were born in summer. A lambing year
had a significant effect on a litter size and weaning
weight, since the values of both traits improved
through the years.

Different non-genetic factors such as year, sex,
type of birth and dam’s age had a significant influence
on birth weight and weaning weight of lambs (see the
review in [3]). Season of lambing influenced the birth
weight while it had no significant effect on weaning
weight in the Bharat Merino lambs. The trend of the
increase in birth weight and weaning weight of the
lambs is being observed up to the period when the age
of their corresponding dams is 4-5 years. Thus, the
findings of the study [13] showed that non-genetic
factors play an important role in the expression of
genetic potential in the lambs as well as growth
performance of the Bharat Merino sheep under sub
temperate conditions.

Sheep breeding in Ukraine historically has always
been an integral part of the national economy, which
meets its needs for specific types of raw materials and
food [14]. But the high cost of production remains the
main problem of sheep breeding. Despite the fact that
the cost of fodder, energy appliances, and ways of
mechanization in Ukraine has reached the world
level, but the prices for this kind of products, dictated
by the modern market, are only 30-40% of world
prices [15]. In Ukraine, sheep breeding is represented
by the largest number of breeds and breed types,
although this species is characterized by a significant
reduction in the number of ewes, and it was mostly
noticeable during 2011-2019 [16]. Successful sheep
breeding requires a perfect breeding programme,
which should take into account the influence of
various factors at all stages of the technological
process. At the same time the birth and weaning
weight in lambs has a major role in achieving
profitable in the sheep breeds raised for meat and
wool [17; 18].

The aim of this study was to determine the effect
of some important factors (genetic and non-genetic
nature) influencing the birth and weaning weight
variability in lambs.

Materials and methods of research. The study
was carried out on the basis of the Institute of Animal
Husbandry of Steppe Regions named by M. F. Ivanov
“Askania-Nova” the  National  Scientific
Agricultural Center in Sheep Breeding of NAAS. The
object of the study was the influence of genetic and
non-genetic factors on the birth and weaning weight
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of lambs. Data from 2603 ewes was included in the
analysis, where 3961 lambs were obtained during the
five years of the research.

The reproductive qualities of the Ascanian fine-
fleece ewes (AC) were evaluated by their matching
with the sires of the following genotypes which are
the Ascanian fine-fleece, the Australian merino (AM)
and the half-bred rams (1/2AC + 1/2AM). The
influence of the year of lambing, age of ewes, litter
size, sex of lambs on weight of lambs at birth and
weaning was also studied.

Two models were used for data on the birth and
weaning weight of lambs:

WBijuimn = u + YEAR; + Sire; + AGEi + LS, +

SEXm + Eijkimn ; (Model 1)
WWijimn = u + YEAR; + Sirej+ AGEx + LS, +
SEXm + €ijkimn ; (Model 2)

where: WB —the individual birth weight of a lamb;
WW — the individual weaning weight of a lamb; p —
the population mean; YEAR; — the fixed effect of i-th
year of lambing (i = 1...5); Sirej — the fixed effect of

j-th a ram genotype (j = 1...3); AGEx — the fixed
effect of k-th age of a dam (k = 1...8); LS, — the fixed
effect of I-th size of a litter (1 = 1...3); SEXm — the
fixed effect of m-th sex of a lamb (m = 1...2); €ijumn
— the residual effect.

A significance level of 0.05 was used for all
analyses. Data was tested using analysis of variance
(ANOVA) with the GLM procedure of Minitab
Release 13.1 [19].

Results. The significant effect on the weight of
lambs at birth and weaning was established for all
factors which were used in the analysis. The
significant influence of the ram genotype on the birth
weight of lambs was not established (Table 1).

In general, the population means (p) were 4.047 +
0.035 and 26.83 + 0.38 kg for birth and weaning
weight of lambs, respectively.

Least squares estimates of deviations from the
population mean and standard errors (LSE = SE)
shown by subclasses for the year of lambing are
presented in Table 2..

Table 1
Summary of Analysis of Variance for each of two traits
Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Source of variation
F p F p

Year of lambing 205.67 <0.001 91.44 <0.001

Ram genotype 2.51 ns 9.00 <0.001

Age of a dam 4.45 <0.001 2.99 0.004

Litter size 404.19 <0.001 68.89 <0.001

Sex of a lamb 46.61 <0.001 34.60 <0.001
Table 2

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the year of lambing, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £0.38%**

1st 0.038 +0.021 -1.64 £0.23%**

2d 0.377 £ 0.018*** 3.21 £ 0.20%**

3d -0.484 + 0.020*** -1.03 £ 0.22%**

4th 0.048 £ 0.024* 1.15+0.26***

Sth 0 0

Notes: * - p < 0.05; ** - p < 0.01; *** - p < 0,001.

The birth weight of lambs significantly exceeded
the population mean among ewes which lambed
during the 2nd (+377 g) and 4th (+48 g) years of
lambing, while ewes which lambed during the 3rd
year, gave birth to lambs which were lighter than the
population mean for 484 g.

Lambs, which were born during the 1st and 3rd
years of lambing, were significantly lower than the
population mean (for 1.64 and 1.03 kg, respectively).
In contrast, ewes which lambed during the 2nd and

4th years of lambing, on the other hand, gave birth to
lambs which significantly exceeded the population
mean (by 3.21 and 1.15 kg, respectively). In general,
the periods of increase or decrease coincided for the
birth/weaning weight of lambs (Table 2).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown by subclasses for the ram genotype are
presented in Table 3.
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Table 3

Least squares estimates of deviations from the population mean and standard errors (LSE * SE) are
shown by subclasses for the ram genotype, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38***
AM -0.033 £0.018 -0.78 £ 0.20***
1/,AC + 1/,AM -0.031 £0.018 0.01+0.20
AC 0 0

As it was shown above (Table 1), the birth weight
of lambs did not depend on the genotype of the ram.
According to the weaning weight of lambs the ewes,
which were mated with the AM rams, gave birth to
lambs, which were inferior to the population mean by
0.78 kg (Table 3).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown Dby subclasses for the age of a dam and
presented in Table 4.

Table 4

Least squares estimates of deviations from the population mean and standard errors (LSE * SE) are
shown by subclasses for the age of a dam, kg

Subclass Birth weight of a lamb (Model 1) | Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38%**

2 -0.155 £ 0.035*** -0.32+0.38

3 -0.002 £ 0.026 0.17 £0.29

4 0.009 + 0.027 0.51+0.30

5 0.049 +0.029 1.06 £ 0.32%**

6 0.010 £0.031 0.85 £ 0.34*

7 0.028 £ 0.035 -0.29+£0.39

8 0.101 +0.051* -0.02 £0.56

9 0 0

The birth weight of lambs was significantly
higher than the population mean among eight years
old ewes (101 g), while the youngest ewes, by the
contrast, gave birth to lambs which were
significantly lower than the population mean (by
155 g). As for the weaning weight of lambs, middle-
aged ewes (5-6 years old) gave birth to lambs which

significantly exceeded the population mean by 0.85-
1.06 kg (Table 4).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown by subclasses for the litter size are presented
in Table 5.

Table 5

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the litter size, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035%** 26.83 +0.38***

1 0.561 +0.030*** 1.89 £ 0.31***

2 0.011 £ 0.029 -0.71+0.31*

3 0 0

As it was expected, the weight of singles was
significantly higher than the population mean at birth
(561 g) and at weaning (1.89 kg). The weaning weight
was significantly lower by 0.71 kg for ewes lambing
twins (Table 5).

Least squares estimates of deviations from the
population mean and standard errors (LSE = SE)
shown by subclasses for the sex of a lamb are
presented in Table 6.
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Table 6

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the sex of lamb, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38%**
male lambs 0.074 £ 0.010*** 0.66 £ 0.11***
female lambs 0 0

The ram lambs significantly exceeded the ewe
lambs by 74 g at birth and by 0.66 kg at weaning
(Table 6).

Least squares estimates of deviations from the
population mean shown by subclasses for a ram
number are presented in Figure 1. In general, ewes
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mated to rams NeNe 519 and 748, gave birth to lambs
which significantly exceeded the population mean,
whereas ewes mated to a ram Ne 6640, on the
contrary, gave birth to lambs which were
significantly lower the population mean for the birth
weight of lambs (Fig. 1A).
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Figure 1 - Least squares estimates of deviations from the population mean and standard errors (LSE *
SE) shown by subclasses for a ram number: A - Birth weight of a lamb; B - Weaning weight of a lamb (* - p <
0.05; ** - p<0.01; **-p<0.001)

In relation to the weaning weight of lambs, ewes
mated to rams NeNe 90, 519 and 2336, gave birth to
lambs which significantly exceeded the population
mean, while ewes mated to rams NeNe 58, 369 and
785, on the contrary, gave birth to lambs, which
were significantly lower the population mean for the
weaning weight (Fig. 1B).

Thus, only for a ram Ne 519 it is possible to state
high prepotency according to the potential of
increasing the weight of lambs both at birth and at
weaning. In total, for 20 sires, a significantly
relationship between their LS-estimates of birth and
weaning weight of lambs was not established (r =
0.293; n = 20; p = 0.209) (Fig. 2).
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Figure 2 - Scatter-plot of sires based on the Least squares estimates of deviations from the population
mean for the birth weight (LSE_WB) and weaning weight of a lamb (LSE_WW)

Discussion. Birth weight of lambs. Our results
presented a significant influence of the lambing
year, breed, sire genotype, age of a dam, type of a
birth (litter size) and sex of a lamb on the birth
weight and weaning weight of lambs which is in a
good agreement with the results obtained by other
authors. This was in the agreement with
observations by Assan & Makuza [4] that year of
lambing had significant effect (p < 0.05) on birth
weight in indigenous the Sabi, the Mutton Merino
and the Dorper sheep.

A number of studies reported about influence of
the birth type on lamb performance, to which
singletons outclassed the twin birth (see the review
in [3]). Type of a birth was the largest source of
variation in birth weight of the Rambouillet,
Romnelet, Canadian Corriedale, and Romeldale
lambs [6]. The effect of birth status was non-
significant in the Dorper and Mutton Merino sheep
while effect of birth status was significant on birth
weight in indigenous the Sabi sheep [4]. In 60% of
the dead lambs in the Romney and cross Border
Leicester x Romney sheep, 44.6% of single-born
lambs died of dystokia and 15.1% from
physiological starvation. Of the multiple-born lambs
autopsied, 16% died from dystokia and 41.7% from
starvation. Most of the deaths occurred within 3 days
of birth, and relatively more single- than multiple-
born lambs died at birth [20].

Lambs born to first-parity ewes were lighter (p <
0.01) at birth than lambs of older ewes. Parity did
not have any significant effects on pre-weaning
growth rate [21]. Two-year-old ewes of the
Rambouillet, Romnelet, Canadian Corriedale, and
Romeldale sheep bore lighter lambs than the older
ewes. The birth weights showed a slight increase for
each year of increase in the age of dams up to 6 years
of age [6]. The age of a dam exerts most of its
influence on pre-weaning traits in the Navajo and
Navajo cross-bred sheep. Dams 8+ years of age had

lambs that were heavier at birth than all other
groups. However, their lambs were lighter at
weaning than those from 4 to 7 years of age. This
could be due to better intra-uterine environment,
while not providing as much milk. This pointed to
the fact that selection pressure exerted on older ewes
might be more intense, causing those surviving to
give heavier lambs at birth [9]. On the other hand, in
the Romney and cross Border Leicester x Romney
sheep lamb survival rate (lambs weaned as a
percentage of all lambs born) increased with
increasing age of dams for both single- and
multipleborn lambs [20].

Morris et al. [22] reported that analyses of
variance for perinatal survival and pre-weaning
survival in the lambs on the New Zealand research
stations showed the significant effects of
contemporary group of lamb, the age of a dam, and
the birth rank-sex combinations, whilst linear and
curvilinear effects of birth weight were also
significant. Optimal birth weights of lambs were
4.36 kg and 4.77 kg for maximal perinatal survival
and maximal pre-weaning survival, respectively. At
the same time, these authors noted that heavy singles
and twins were at higher risk of not surviving, but
light singles and twins were also at risk. At birth,
survival was consistently lowest from lambs out of
2-year-old dams, whilst pre-weaning survival was
lower amongst lambs from 2- and 5-year-old dams,
and higher in lambs from 3- and 4-year-old dams.

Sire had significant effects (p < 0.05) on birth
weight in the Mutton Merino and indigenous the
Sabi sheep in Zimbabwe [4]. Sanchez-Davila et al.
[12] demonstrated that effect of ram in the Saint
Croix hair sheep was significant for each of the traits
considered: there were differences up to one lamb
per litter, also differences up to 1.5 kg for birth
weight and up to 6.5 kg for weaning weight among
rams.

According to Eltawil et al. [9], a sex of a lamb
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was responsible for 1.6, 3.5 and 27.9% of total
variability in birth, weaning and yearling body
weights, respectively. Such a trend in the effect of a
sex on body weights might be attributable to
different physiological functions in the two sexes,
mainly of a hormonal nature that tend to become
more pronounced as animals approach maturity.

Mortality in lambs of different breeds was 1 to
5% higher for males than for females. At the same
litter size and ratio of birth weight to a mature size,
the more prolific breeds were superior in lamb
viability and had lower optimum birth weights. The
age of dams, litter sizes, and birth weights all had
important, often quadratic, effects on lamb’s
mortality that differ among breeds [23].

Analysis of variance of birth weight in the
Romney and cross Border Leicester X Romney
sheep showed that male lambs were 0.5 pounds (227
g) heavier than females and singles 2.3 pounds
(1043 g) heavier than twins. Lamb birth weight
increased from two-year-old to five-year-old dams
[20]. GLM analysis in our study showed that male
lambs were only 74 g heavier than females and
singles were 561 g heavier than twins (Tables 5 and
6).

Weaning weight of lambs. In our study year of
lambing differences of the weaning weight of lambs
were significant is consistent with the results in the
Rambouillet, Romnelet, Canadian Corriedale, and
Romeldale sheep [6]. In our study single lambs were
2.60 kg heavier than twins. These results are very
similar to those in other studies. At weaning single
lambs were 12.5 pounds (5.67 kg) heavier than twins
lambs in the Romnelet sheep [24], thus in Hazel &
Terrill [25] the Rambouillet singles were 9.2 pounds
(4.14 kg) heavier than twins. Similarly, Hazel &
Terrill [26] reported on the effects of environmental
factors on weaning weight in pooled data for the
Columbia, Corriedale and Targhee lambs. Their
results showed that singles were 11.7 pounds (5.31
kg) heavier than twins. Thus, the differences
between singles and twins were statistically
significant, but a part of this difference might be due
to the heavier weight of singles at birth [9].

Ploumi and Emmanouilidis [27] reported that
month of lambing influenced a litter size, a lamb
birth and a weaning weight in the Serrai ewes. There
was also a significant effect of a litter size on a lamb
weight at birth and weaning. In our study lambs
raised by mature (5 to 6-year-old) dams were 0.85-
1.06 kg heavier than those raised by 2-year-old ewes
(Table 4). In a similar study [6], lambs from mature
ewes were 1.8 to 3.0 pounds (0.82-1.36 kg) heavier
than lambs from 2-year-old ewes. There were no
significant differences in weaning weight of lambs
from the different age classes of mature ewes. There
was, however, a slight decline in weaning weight

after the ewes reached 6 years of age. This was
partly in agreement with Vesely & Slen [24], who
demonstrated that at weaning lambs raised by
mature dams of the Romnelet sheep were 2.7 pounds
(1.22 kg) heavier than those raised by 2-year-old
ewes, thus in Hazel & Terrill [25] the Rambouillet
lambs raised by mature dams were 6.1 pounds (2.77
kg) heavier than those raised by 2-year-old dams. In
another report Hazel & Terrill [26] reported than
lambs of the Columbia, Corriedale and Targhee
sheep raised by mature dams were 8.7 pounds (3.95
kg) heavier than those raised by 2-year-old dams.

Bathaei & Leroy [28] reported that the sex of a
lamb of the Mehraban breed had the most important
influence on the pre-weaning traits (p < 0.001). The
male lambs were significantly heavier than the
female lambs at weaning (1.71 kg) and had a
significantly higher rate of growth from birth to
weaning (22 g/day). Male lambs of the Norduz breed
were heavier (p < 0.01) than female lambs at
weaning and 180 days of age by 1.0 and 2.3 kg,
respectively [29]. In our study significant difference
in body weight due to the sex of a lamb was only
recognized in weaning weight of lambs - male were
heavier than female lambs by 0.66 kg (Table 6). Sex
difference could be explained by the influence of
sexual hormones on animal development affecting
body dimensions and fat deposits, as well as, muscle
and bone tissues [30].

Assan & Makuza [4] observed that sires had
significant effects (p < 0.05) on birth weight in the
Mutton Merino and the indigenous Sabi sheep in
Zimbabwe. Increases in body weight due to
crossbreeding (hybrid vigor) were more evident in
weaning weight and gain from birth to weaning than
in birth weight in the Hampshire, Columbia-
Southdale, Targhee, Suffolk and Dorset breeds of
sheep and on all possible crosses [8]. On the other
hand, Alsheikh [31] reported that the level of
inbreeding in the Barki lambs had a negative
significant effect on birth weight while it had no
significant effect on weaning weight. In our study
significant difference in body weight due to ram
genotype was only recognized in weaning weight of
lambs (Tables 1 and 3).

This implies that lambs that have heavier birth
weights that might be due to being males, singles
and/or from mature ewes, tend to achieve higher
weights at weaning, partly because of the close
relationship between both traits [9]. On the other
hand, lamb survival rate was also related to birth
weight. In single-born lambs survival rate was
highest in lambs of about average birth weight and
decreased with lambs of lower or higher birth
weights. In multipleborn lambs survival rate was
lowest with lambs of low birth weight and increased
with increasing birth weight [20].
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Conclusions and prospects of use. The
significant effect on the weight of lambs at birth and
weaning was established for all factors which were
used in the analysis. The significant influence of the
ram genotype on the birth weight of lambs was not
established. Only for a ram Ne 519 it is possible to
state high prepotency according to the potential of
increasing the weight of lambs both at birth and at
weaning. In total, for 20 sires, a significantly

relationship between their LS-estimates of birth and
weaning weight of lambs was not established (r =
0.293; n = 20; p = 0.209).
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C. C. Kpamapenko, O. C. KpamapeHnko, C. I. Jlyrosu#, [I. banaH, K. B. 3emorasaguyk. Bnyius
NopoJy, IVIiJHUKA Ta cepeAOBULIHUX PAKTOPiB HA )KUBY MACy ATHAT NPU HAPOAKEeHHI
Ta BiAJ1Iy4eHHi

T'os08HO0 Memoto docaiddiceHHsl € aHAJi3 negHUX hakmopis, ujo 8nausams Ha MiHAUBICMb HUBOI Macu
s2HAM npu HapodiyceHHi ma g8idayyeHHI. B aHaxiz 6y/10 ekaroueHo daHi wodo 2603 gisyemamok, gid sKux 6y/10
ompumaHo 3961 seHAM npomsicoM n’smu pokie docaidxceHHs. AHai3 daHux 6ysn0 nposedeHo Ha hidcmasi
aszopummy ducnepciliHo20 aHa.izy i3 BuKopucmaHHusam npoyedypu 3azaavHoi JliHiiiHoi Modeai (GLM) e
cmamucmuyHiti npoepami Minitab Release 13.1. OmpumaHi pezyibmamu cgiduams npo HAsI8HICMb 8ipo2idH020
8NJ/1UBY POKY sicHIHHS, hopodu, eeHomuny 6apaHa-naidHuKa, 8iKy 8isyemamoxk, po3mipy eHizda (muny HapoOyiceHHs1)
ma cmami si2HAM Ha ix Hcuey Macy npu HapooxiceHHI ma 8id1y4eHHi.

Kawwuosi caoea: scusa maca sizHam npu HapodyceHHI ma 8id/y4eHHI; zeHomun 6apaHa-naidHuUKa; pik
SleHIHHS; 8IK 8i8yemMamxku; po3Mip eHizda (mun HapoOHceHHS); CMame si2HIM; ACKAHIICbKa MOHKOPYHHA nopoda.

C. C. Kpamapenko, A. C. Kpamapenko, C. HU. Jlyrosoy, /l. banan, K. B. 3eMorasaguyk.
BiusiHMe mopojbl, NIpou3BoAUuTe el U PAKTOPOB CpeAbl Ha )KUBYI0 MAcCCy SITHAT NpPHU
POXAEHUM U OTbeMe

I'nasHas yeswv uccaedosaHusi — aHa/Iu3 onpedesieHHbIX PaKmopos, 8AUSIOWUX HA USMEHYUBOCMb HCUBOU
MACCbl sI2HAM npu poxcdeHuu u omeeme. B aHasiuz ekawveHvl daHHble 0 2603 osyemamkax, om KOmMopbiX
noayyeHo 3961 sizHéHOK 8 meyeHUe nsimu Jem ucci1edosanust. AHA/U3 OaHHbBIX Obla hposedeH HA OCHOBAHUU
aszopumma JUCNEepPCUOHHO20 AHA/AU3A C UCNO/b308aHUeM hpoyedypul Bceobwell Jlunelioii Modeau (GLM) e
cmamucmudveckoll npozpamme Minitab Release 13.1. [lonyyeHHble pe3yabmamyl ceudemeabcmaeyom o Haau4uu
803MOJCHO20 8AUSIHUS 2000 0KOMA, NOPOdbl, 2eHOMUNA 6apaHa-npou3sodumes, 03pacma 08YemMamok, pasmepa
2He30a (muna poxcdeHUs1) U Noa A2HAM HA UX HCUBYH MACCY NPU POHCOeHUU U omseMe.

Kawuesvle cnosa: xcusas macca ssieHsim npu poxcdeHuu U omseme; 2eHomun 6apaHa-npousgodumesi; 200
oKoma; 803pacm 08YemMamku; pasmep eHe30d (mun poxcoeHusl), noAa sigHAm; AcKAHUliCKasi MOHKOPYHHAS nopoda.
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