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Abstract

The subject of the study were 254 ewes from the Bulgarian Dairy Synthetic population, owned by
the Institute of Agriculture — Karnobat, born in the period 2013-2018. The aim of the study was to
establish the dynamics of milk yield and fertility in sheep. The selection traits of milk yield of a stan-
dard 120-day period, duration of milking period and biological fertility by years of birth in animals
of different ages have been studied and analyzed. The dynamic of milk productivity for 120 days was
monitored from I to I'V lactation, and biological fertility was monitored from I to IV lambing, until
reaching 5.5 years. The data from the performed controls were processed by the method of variation
statistics. It was established that the average milk yield for a standard 120-day period (108.61), aver-
age daily milk yield (0.905 1) and duration of the milking period (140.6 days) were the highest during
third lactation. Biological fertility of sheep increased from 134.2% to 154.1% during the time from the
first to third lambing. The analyses of the obtained results indicate sufficient perspectives for increas-
ing the potential and real productivity of sheep from the studied herd of Bulgarian Dairy Synthetic
population.
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Pes3rome

OO6ekT Ha u3cneaBaHeTo ca 254 oBile Maiiku oT CHHTETUYHA TIONyJaius Obiarapcka MiaedHa, co0-
cTBeHocT Ha MHcTuTyTa 1o 3emenenue — KapHobar, pogenu npes nepuona 2013—2018 roquna. Lenra
Ha IPOYYBAHETO € /1a € YCTAHOBU IMHAMHUKATa Ha MJIIEYHOCTTA U IIJI00BUTOCTTA MpH oBLeTe. [Ipo-
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YUYEHU Y aHAJIM3WPAHU Ca CEJIEKIMOHHUTE MPHU3HAILM I0MHA MJIEYHOCT 3a cTaHAapTeH 120-mHeBeH
MIEPHUO/I, TPOIBILKUTEITHOCT HA JIOEH MEPHUOJ, CPeHA THEBHA MJICUHOCT 3a JIOE€H MEepUoJ] U OMOJI0-
TUYHA IJIOIOBUTOCT MO TOAMHU Ha pakJaHe MPH )KUBOTHUTE HA pa3finyHa Bb3pacT. JluHaMukaTa Ha
norHata mieuHoct 3a 120 nuu e npocnenena ot [ 1o IV nakranus, a Ha GHOTOrMyHaATA MIOAOBUTOCT
ot I o IV arnene 1o nocrturane Ha 5,5-roguiiHa Bb3pacT. JJaHHUTE OT MPOBEACHUTE KOHTPOJIH ca
00paboTeHu 1Mo METO/a Ha BapHaIlMOHHATA CTATUCTHUKA. YCTAHOBEHO €, Y€ CpeHaTa MJICYHOCT 3a
120-nueBen cranmapter poeH mepuoxn (108,6 1), cpennara gaeBHa Maeunoct (0,905 1) u mpoabimku-
TEeNHOCTTa Ha JnoitHusa nepuon (140,6 nHM) ca Hali-BUCOKHM HA TpeTa JakTauus. buonornunara mio-
JOBUTOCT Ha OBLIETE CE€ YBEJIMYaBa OT I'bPBO 110 TpeTo arHeHne ot 134,2% no 154,1%. Ananu3sT Ha
MOJIYYEHUTE PY3YyJITaTH MOKa3Ba JOOPH MEPCIIEKTHBY 3a TIOBUINIABAHE HA MOTEHIIMAJIHATA U pealiHa
MPOIYKTUBHOCT HA OBIIETE OT MPOYYBAHOTO cTa0 OT CHHTETHYHA MOMyJIanus ObJIrapcka MieyHa.

Knrouosu oymu: CuHTETHUYHA TIONyJalMsl ObJIrapcKa MJleuHa, CENICKIIMOHHH MTPH3HALIY,

MJICYHOCT, IIJIOAOBHUTOCT

Introduction

Bulgarian Dairy Synthetic population was
created by applying a system of hybridization
and was recognized in 2005 in Bulgaria. The
scheme includes several Bulgarian and two in-
troduced specialized dairy breeds — East Frie-
sian and Awassi. The main selection traits in
sheep from the of Bulgarian Dairy Synthetic
population are milk yield and fertility, as the
levels of their productivity determine the eco-
nomic effect of animal husbandry. The dairy di-
vision occupies the largest relative share of the
sheep breeding sector in the country, and the
sheep from the Synthetic population are practi-
cally about 70% of the animals in the division
(Stancheva et al., 2014). In addition to increasing
productivity, other goals of the breeding activity
are to improve the suitability for machine milk-
ing and to increase the plasticity of animals to
climate change. Milk production is the main se-
lection trait in dairy sheep. Subject of studies by
Bulgarian and foreign scientists is the increase
in milk productivity of sheep (Dzhorbineva and
Mihailova, 2005; Iliev, 2007; Hinkovski et al.,
2008; Stancheva et al., 2014; Slavova et al., 2015;
Raycheva and Ivanova, 2015; Ivanova et al.,
2015; Boykovski and Georgiev, 2019; Lyitskanov
et al., 2013; Krupova et al., 2014). Fertility is the
other important selection trait, which in the peri-
odic changes in market realities gives a very sig-
nificant impact on farm income. Studies on the

levels of biological fertility and the factors that
influence the trait are conducted by Boykowski
et al. (2005); Iliev (2008); Panayotov and Sim-
eonov (2008); Hinkowski et al. (2008); Dimova
et al. (2010); Slavova et al. (2015); Raycheva and
Ivanova (2015); Nedelkov et al. (2015) and oth-
ers. In the flock of the Bulgarian Dairy Synthetic
population of the Institute of Agriculture — Kar-
nobat, most of the genotypes are heredity com-
binations of five breeds. In the beginning, sheep
from the Karnobat fine fleece breed were bred
with male breeders from the Agricultural Insti-
tute — Shumen, the Agricultural Institute — Stara
Zagora and the Experimental Station — Razgrad.
At a later stage, purebred rams of the East Frie-
sian breed, imported from Germany, were used.
Periodic productivity studies are needed to iden-
tify trends and effectively guide the selection
process to achieve genetic progress.

The aim of the study was to establish the dy-
namics of milk yield for 120 days and the biolog-
ical fertility of sheep from the Bulgarian Dairy
Synthetic population.

Material and methods

Subject of the study were 254 ewes from the
Bulgarian Dairy Synthetic Population (BDSP),
owned by the Institute of Agriculture — Karno-
bat, born in the period 2013—-2018. The selection
traits of milk yield for a standard 120-day peri-
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od, duration of the milking period, average daily
milk yield for the milking period and biological
fertility by years of birth in animals of different
ages were studied and analyzed. The dynamics
of milk yield for 120 days was followed from I
to IV lactation, and of biological fertility from
I to IV lambing until reaching 5.5 years. The
necessary primary information for the study
was taken from the pedigree genealogy books
kept at the Institute of Agriculture — Karnobat.
Milk yield for milking period was determined
by the AC method of ICAR, according to the In-
struction for control of productive qualities and
evaluation of sheep (2003) and Regulations for
breeding with sheep from the Bulgarian Dairy
Synthetic population in the scope of the Associa-
tion for breeding the Bulgarian Dairy Synthetic
sheep breed. The flock was under selection con-
trol in the Association for Breeding of Bulgarian
Dairy Sheep Breed. Biological fertility was de-
fined as a ratio between the number of all lambs
(live births, stillbirths and abortions) and the
number of lambs. The data from the performed
controls were processed by the method of varia-
tion statistics.

Results and discussion
The data for milk productivity for 120 days

and the duration of the milking period are shown
in Table 1. The results indicate that the milk pro-

ductivity for 120 days was the highest at third
lactation — 108.6 1 and the duration of the milk-
ing period lasted on average 140.63 days. The
largest variation of the trait (32.03%) was ob-
served during the first lactation. Lower than our
results found Stancheva et al. (2014) for 120 days
of milk productivity in the first and second lacta-
tion — 95.41 1 and 94.41 1, with 101.9 I and 107.7
1 in our study. Ivanova et al. (2015) gave data for
80.02 1 of milk for 120 days of first lactation,
with a duration of 142 days. Our results show
a duration of the lactation period from 136.9 to
140.6 days, with a more significant variation of
the fourth lactation. The average daily milk pro-
ductivity in the studied herd increased on II, III
and I'V lactations compared to I lactation as fol-
lows: I lactation — 0.849 1; II lactation — 0.897
I; IIT lactation — 0.905 1; IV lactation — 0.887 1.
The dynamics in the values was insignificant,
the coefficients of variation were low and the
differences were without statistical significance.
Slavova et al. (2015) found close to our results —
0.843 1 average daily milk productivity for the
milking period of the first lactation, 0.929 1 of
the second, 0.974 1 of the third and 0.997 | of
the fourth lactation in sheep from the Bulgarian
Dairy Synthetic population, bred at the Agricul-
tural Institute — Stara Zagora.

An increase in the milk productivity for 120
days was established from I to II lactation for all
studied animals (Table 2). In the third and fourth
lactations there was no significant dynamics in

Table 1. Milk productivity per 120 days, duration of the milking period and average daily milk yield
Taoauua 1. Jloitra MaegrocT 3a 120 10U, TPOABDKUTEITHOCT Ha TOWHMS TIEPHO U CpeaHA THEBHA MIICTHOCT

Parity / Milk productivity per 120 days, | / Duration of the milking penczd, days Average daily milk yield, I /
MopeaHocT Ha o / TIpOABIKUTENHOCT HA AOMHUS

[onHa mneyrocT 3a 120 gHw, | CpepaHa oHeBHa MNeYHoCT, |
nakTauus nepuog, fH

n Xt C n XS C n XS C
| nakTayus /
| lactation 254 101.9+117 32.03 254 139.2+0.96 10.95 254 0.849+128 7.71
[l nakTaums /
Il lactation 188 107.7 £1.22 26.06 188 136.9+1.01 10.06 188 0.897 +1.94 8.16
Il nakTaLus / 121 1086+153 2614 121 1406+115 8.99 121 0905+261 8.29
[l lactation

IV naktauus /

IV lactation i 106.5 + 1.94

26.18 77

138.2+1.90 12.09 77 0.887+3.04 814
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the values for those born in the respective year.
The average milk productivity of the first lacta-
tion ranged from 99.69 I (for those born in 2018)
to 105.11 1 (born in 2015), followed by those born
in 2014 and 2016 (p < 0.01 and p < 0.05). In the
second lactation, the highest milk productivity
for 120 days was for those born in 2013 — 110.12
1, followed by a slightly lower value for those
born in 2015 (p < 0.01). In the third lactation, the
average milk yield for 120 days was the highest
for those born in 2013 — 109.62 1, followed by
those born in 2015, but without statistical signifi-
cance of the differences between the groups. In
the fourth lactation, the milk productivity was
highest again in animals born in 2013 — 106.98 1,
followed by those born in 2014 and 2015, without
established significance of the differences. The
observed variation by years of birth did not give
grounds for a certain trend in the dynamics of
the average milk productivity for 120 days. The
obtained results for the studied flock were higher
than the average milk productivity for 120 days
— 96 1, indicated in the breeding program of the
Association for Breeding the Bulgarian Dairy
Synthetic Population for the previous 10 years.

The duration of the respective lactations
varied in the following range: I lactation lasted
on average from 135.41 days to 141.97 days; II
— from 128.62 days to 140.39 days; III — from
137.15 days to 141.97 days; IV — from 132.53
days to 140.51 days (p < 0.05, p <0.01, p <0.001)
(Table 2). There was a tendency to reduce the
duration of lactation between the first and sec-
ond, with the exception of animals born in 2015.
There was a slight prolongation of the third lac-
tation for all groups studied and again a reduc-
tion in the duration of the fourth lactation. The
variation between lactations had different direc-
tions. Slavova et al. (2015) found greater varia-
tion in the duration of the lactation period, re-
spectively of the first lactation from 114.00 days
to 138.64 days; on the second — from 117.79 days
to 159.08 days; on the third — from 106.38 days
to 143.76 days; on the IV — from 110.67 days to
129.43 days.

A very important selection trait in sheep
breeding is biological fertility (Table 3). Follow-
ing the average values in the order of lambing, we

Table 3. Biological fertility of ewes depending by year of birth

Taoauua 3. bruojoruyHa miogoBUTOCT HA OBIIETE MAMKK B 3aBUCMMOCT OT F'OJMHATA HA PaKIaHE

O6wwo / Total

2018

2017

2016

2015

2014

2013

Lambing /
ArHeHe

134.2 £ 0.03

254

128.4 +0.08

36

141.3 £ 0.07°

46

149.1 £ 0.08™

39

128.1 £ 0.08

36

126.4 £0.07"

43

134.3 £ 0.06

54

| lambing /
| arHene

135.4 £ 0.03

213

1441 £ 0.10°

25

120.4 £0.09™

30

146.2 £ 0.08™

35

139.4 £ 0.09

33

138.3 £ 0.08

39

1291 £ 0.07

51

Il lambing /
|l artexe

1541 £0.05

150

169.1 £ 0.11”

29

156.0 + 0.15

16

148.2 £ 0.11

29

168.1 £ 0.10”

34

140.3 £0.09”

42

1l lambing /
|l arHeHe

141.4 £ 0.06

87

150.2 £ 0.16

10

129.4 £ 0413

17

152.3 £ 0.1

21

136.4 + 0.08

39

IV lambing /
|V arHexe

Cp<0.05 " —p<0.0L""—p<0.00l
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found that it increases from the first to the third
lambing from 134.25% to 154.1% and followed a
slight decrease to 141.4% of the fourth lambing.
Slavova et al. (2015) found slightly lower values
for the biological fertility of sheep from BDSP,
which increased from the first to the third lamb-
ing from 126.2% to 140.2%, and then decreased
to 136.0%. Stancheva et al. (2014) also indicated
a variation of the trait from 124% to 152%. Ray-
cheva and Ivanova (2015) found close to our re-
sults for biological fertility (BDSP) from 130%
to 145% in breeding lines. Ivanova et al. (2015)
gave data for 120% fertility of the same flock in
sheep at 2.5 years. A large number of genetic
and non-genetic factors are known in literature
that influence the phenotypic performance of the
trait. On average, for the dairy sheep population
controlled by Association for breeding Bulgar-
ian Dairy Synthetic sheep, the fertility was much
lower (112.6%) than our results for a period of 10
years of breeding activity.

Depending on the year of birth, the fertility
results of sheep varied widely. On the first lamb-
ing, the animals born in 2016 had the highest fer-
tility — 149.1%, followed by those born in 2017 (p
<0.05,p<0.01, p<0.001). In the second lambing
the number of born offspring was higher again in
those born in 2016 — 146.2%, followed by those
born in 2018 (p < 0.05, p < 0.001). In the third
lambing with significantly higher biological fer-
tility were those born in 2017 — 169.1%, followed
by those born in 2014 (p < 0.01). In the fourth
lambing the highest fertility was in ewes born in
2014 — 152.3%. The reproductive results in Table
3 show that in the first two lambing campaigns
the highest biological fertility was shown by the
animals born in 2016, and on the third and fourth
lambing the sheep born in 2014 performed better.
The dynamics of the average values between the
first and second lambing, considered by years of
birth, respectively of production, was different.
However, between the second and third lamb-
ing, there was a steady trend of increasing the
number of offspring at all studied levels. The op-
posite trend was observed when comparing the
results of the third and fourth laming again for
the whole studied sample.

Conclusions

The average milk yield for a 120-day stan-
dard milking period (108.6 1), the average daily
milk yield (0.905 1) and the duration of the milk-
ing period (140.6 days) were highest at third lac-
tation.

The biological fertility of sheep increased
from the first to the third lambing from 134.2%
to 154.1%.

The obtained results for milk yield and bio-
logical fertility of the studied flock were higher
than the average values of sheep from the Bul-
garian Dairy Synthetic population, controlled by
the Association for Breeding of Bulgarian Dairy
Synthetic Sheep Breed.

The analysis showed good perspectives for
increasing the potential and real productivity of
the sheep from the studied flock from the Bul-
garian Dairy Synthetic population.
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