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Abstract: The aim of the study was to determine the influence of suckling period on milk production of sheep
from Bulgarian Dairy Synthetic Population (BDSP) grown in the Experimental base of the Agricultural Institute in
Shumen. Total 5023 record are analyzed for milk yield for monthly control days of 601 ewes (born 2007th — 2012th
years) produced from 1 to 6 lactations. To achieve unbiased evaluation was used animal model for test day. The statis-
tical analysis included the following factors: month of the controls, consecutive lactation, age in days to the date of the
control day, days suckling period and the number of lambs for the relevant lactation of the animal. The results show
that the duration of the suckling period influences the milk productivity of sheep from BDSP. In ewes with suckling
period of lambs exceeding 30 days, production of milk progressively decreases from 0.911 liters to 0.554 liters (—0.357)
at suckling period of 80 — 90 days. Improving the management of the flock towards reducing the suckling period can
lead to a significant increase in milk production.
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JAOJHHUOT NEPHUOJA U ITPOU3BOACTBOTO HA MJIEKO HA OBIIA
O BYTAPCKATA MJIEYHA CUHTETCKA IIOITYJIAITNJA

AmncTpaxkT: Lenra Ha cTryaujaBa Oeie 1a ce yTBPIY BIIMjaHHETO Ha MIEPUOOT Ha 0CHE BP3 POU3BOJICTBOTO
Ha MJICKO Kaj OBIIM 0J1 Oyrapckara MjiedHa cuHTeTcka nonynaiuja (BDSP), oarnenysanu Bo ExcriepuMenTtantara 6asa
Ha 3eMjoeICKUOT HHCTUTYT BO [llymen. BkymHo ce ananmusupanu 5023 mogatony 3a MPUHOC Ha MIICKO 32 MECCYHUTE
KOHTpOJHU JeHoBH oj 601 oBua (poaenu 2007 — 2012 roanHa), npoayKTUBHY o1 1 10 6 nakranuu. 3a Ja ce MOCTHrHE
HETpHUCTpacHa eBallyallija, ce KOPHCTEIle )XHBOTHHCKH MOJIEN 3a TecT-IeH. CTaTucThikara aHaim3a ri omndaka cien-
HUTE (PaKTOPH: Mecell Ha KOHTPOJIH, IOCIII0BATEIHA JIAKTAIIHja, BO3PACT BO JIEHOBH JI0 IATYMOT Ha KOHTPOJIHUOT JICH,
Mepuo]] Ha J0ekhe U OpOjoT Ha jarHWEba 3a COOJBETHATA JIAKTallMja Ha KMBOTHOTO. Pe3ynTaTture mokaxyBaar aeka
BPEMETPACHETO Ha MEPUOJIOT Ha TOCHETO BIIHjae Ha MPOAYKTHBHOCTA Ha MIIEKOTO Kaj oBiute ox BDSP. Kaj oBuuTe
€O TIepHo/J Ha JIoeH-e Ha jarHuma Haj 30 1eHa Mpou3BOICTBOTO HA MIIEKO MOCTeneHo ce Hamanysa ox 0.911 nautpu no
0.554 nmutpu (—0,357) Bo mepron Ha noewe o 80 1o 90 neHa. [TonoOpyBameTo Ha YIPaByBaHETO CO CTAIOTO BO HACOKA
Ha HaMaJIyBame Ha IIePUOJIOT Ha I0CHE MOJKEe JIa JIOBE/IE 10 3HAYUTEITHO 3roJIeMyBambe Ha IPOU3BOACTBOTO Ha MIIEKO.

Kuayunu 36opoBu: oBuy; Oyrapcka MiieuHa CHHTETCKA MOMYyJalyja, IPOAYKTUBHOCT Ha MIIEKO, [IEPHOJT HA JIOCH:E;
MOJIEJ TeCT-/IeH

INTRODUCTION

In Bulgaria, sheep in the milk sector account
for 70-75% of the total number of sheep and the
most widely represented is Bulgarian Dairy Syn-
thetic Population, registered in 2005. The main idea
of its creation is production of sheep milk through a
large massif of animals, suitable for intensive indus-
trial use, with high milk productivity. The devel-
oped crossbreeding schemes involving East Friesian

and Awassi breeds and the formation of the new
milk population are described in detail by a number
of authors (Boikovski, 1982; Boikovski et al., 2005,
2006; Dimitrov, 1986; Dimov, 1995; Hinkovski et
al. 1979, 1984; Ivanova et al., 2013; Stancheva,
2003; Stancheva et al., 2015, 2016; Tzvetanov,
1989; Vitkov, 1987). Through the purposeful breed-
ing activity of the scientific teams, nucleus flocks
have been created, where the main selection criteria
is high milk productivity and fertility. In 1992 the
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number of sheep in the newly created milk popula-
tion reaches 548 320. The subsequent economic re-
form and the transfer to private ownership resulted
to the eradication of a large part of the nucleus
flocks and violation of the built-in population struc-
ture. In the desire to increase milk production, new
farmers began to steadily cross their flocks with
other, mostly foreign, dairy breeds. This process has
led to substantial scientifically unjustified pheno-
typic and genetic variation, a different level of
productivity, as the animals from this population are
subject to constant criticism. Since 2007, selection
in the private sector has been conducted by four
non-governmental breeding organizations, whose
activity has so far not developed to the desired di-
rection — stabilization and determination of one type
within the population, improvement through appro-
priate breeding methods, accurate productivity con-
trol and periodic analysis of the achieved results. In
the available sources of information there is a lack
of official data on the achieved level of milk produc-
tivity from the conducted controls.

Typical and consolidated flocks of BDSP are
grown in several scientific units from the system of
the Agricultural Academy (Institute of Agriculture
— Shumen, Institute of Agricultural Sciences — Kos-
tinbrod, Agricultural Institute — Stara Zagora and In-
stitute of Agriculture — Karnobat). The results of the
conducted researches show that in recent years the
average milk productivity for a standardized 120-
days-period varies widely (76—133 liters) and does
not meet the genetic capabilities of the animals for
milk productivity in the range of 150 to 200 liters
(Boikovski et al., 2006; Hinkovski et al., 2008; Iva-
nova and Raicheva, 2008; Ivanova, 2013; Ivanova
et al., 2013; Raicheva and Ivanova, 2010, 2011a,b;
Slavova et al., 2015; Stancheva and Staikova, 2013;
Stancheva et al., 2006, 2014a,b). According to the
same authors, the realization of genetic potential de-
pends mainly on the provided nutrition of the ani-
mals and the environment conditions.

The sheep of Bulgarian Dairy Synthetic Popu-
lation and other Bulgarian dairy breeds are mainly
grown in semi-intensive and extensive production
system, largely in the private sector. The average
suckling period is within 60—65 days, which limits
the amount of milk yield (Hinkovski et al., 2008;
Ivanova, 2013; Zhelyazkova et al., 2014). In dairy
sheep breeding, the reduction of the suckling period
is a widespread practice and is a good opportunity
to prolong the milking period and the quantity of
milk obtained for sale (Ivanova et al.,, 2015;
Mavrovska-Stoicheva, 2015; Pulina et al., 2007;
Simeonov et al., 2012; Thomas et al., 2001).

The aim of the present study is to determine the
impact of the suckling period on milk production in
sheep of Bulgarian Dairy Synthetic Population,
grown in the Experimental farm of the Agricultural
Institute in Shumen.

MATERIAL AND METHODS

The subject of the present study are ewes from
the Bulgarian Dairy Synthetic Population (born in
the period 2007 — 2012) from the nucleus flock of
the Experimental farm of the Agricultural Institute
— Shumen. As the main selection trait is milk yield,
only ewes registered for it are involved in this re-
search. The flock is created by a modified scheme,
as the genealogical structure is formed and built in
at the stage of the crossing (Stancheva, 2003; Stan-
cheva et al., 2014b, 2015, 2016). For more than 30
years, "intra-linear breeding" has been carried out
with own-produced rams using a homogeneous se-
lection coupled with temperate inbreeding. Animals
are grown in stall-pasture at semi-intensive scheme.
The reproductive process is standard, it takes place
once a year in June—July. The sheep are artificially
inseminated on an individual breeding plan at the
age of 18 months after the flock have been formed.
The lambing campaign runs from the second half of
November to the end of December. Milking is
mechanized and the duration of the milking period
is about 150180 days. The suckling period range is
from 55 to 60 days, with the tendency for the past
few years to be reduced to 40—45 days.

Milk productivity and suckling period

The total number of Test day records of milk
yield is 5023. The study includes 4895 records of
control days for daily milk yield of the ewes with
established origin, producing 1 to 6 lactations. The
control day milking data is derived from the month-
ly controls performed during the milking period
(30-monthly controls for the 2009—2014 period) us-
ing the AC method specified in the ICAR nomen-
clature. To determine the impact of the suckling pe-
riod on milk productivity, the ewes are grouped in 8
classes, at a range of 10 days (<20 days, 21 to 30,
31 to 40, 41 to 50, 51 to 60, 61 to 70, from 71 to 80
and > 80 days suckling period).

To establish unbiased assessments of the vari-
ance, we base the analyses of the conducted studies
on the following theoretical expectation:
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Milk productivity for various suckling periods
is influenced by the genetic variation caused by the
genealogy of the female and male population part,
the effect of the animal, the age, the lactation se-
quence, the month and year of control, the number
of lambs born for the respective lambing and the
permanent mean effect.

In the used Testday model each daily milk con-
trol was considered as a separate observation.

To achieve the above solutions a mixed linear
model is used as the statistic equations are as fol-
lows:

y=Xb+Zu+e
where:

y — vector of milk yield observation in millili-
ters for the respective control day of each individual
involved in the analysis;

b — vector of fixed effects — days of suckling
period (main fixed effect — 8 classes), year-month
for each control, consecutive lactation, number of
lambs in the liter of the respective lambing, year of
birth of the animal, regression effect of age in days
to the date of the control day;

u — vector of the random effects — effect of the
animal with expectation for evaluation of the varia-
tion from the additive genetic effect, permanent
mean effect;

e — random effect of unobserved factors;

X and Z — corresponding matrices of the varia-
bles described.

To achieve the above solutions are used soft-
ware products VCE by Kovac et al. (2008), PEST
by Groeneveld et al. (2002).

RESULTS AND DISCUSSION

The methods used to assess the signs of milk
productivity of sheep in Bulgaria are based on their
phenotypic values and do not reflect the environ-
ment and other non-genetic effects. The reported av-
erage daily milk yield for the flock in our research,
is 0.945 liters at the first and 0.952 liters at the sec-
ond lactation for 200 days lactation (Stancheva,
2003) and 0.881 liters at the first and 0.866 liters at
the second and more lactations at a standard 120-
day period (Boikovski et al., 2006). In another study
about the relation between body condition and milk
yield for sheep produced in 2011-2012, Stancheva
and Staikova (2013) reported an average daily milk
yield of 0.899 — 0.934 liters (BCS 3-3.5 and above
3.5 on the first lactation) and 0.848 — 0.911 liters
(BCS 3-3.5 and above 3.5 on the second and more
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lactations). For sheep of the same population, the re-
ported average daily milk yield at the various lacta-
tions in the flock of the Institute of Agricultural Sci-
ences — Kostinbrod, varies from 0.793 to 0.971 liters
(Hinkovski et al., 2008) and 0.843 to 0.997 liters in
the flock of the Agricultural Institute — Stara Zagora
(Slavova et al., 2015). Contemporary genetic evalu-
ation of the traits of milk production is based on the
individual recordings on the day of the performed
controls — a model of the control (test) day (Bauer
et al., 2012; Gutierrez et al., 2007; Horstick, 2001;
Ligda et al., 2002; Oravcova et al., 2005, 2006; Oth-
mane et al., 2002; Serrano et al., 2001), due to the
possibility of taking account of the environment ef-
fects (sequential lambing, age of the first lambing,
litter size, number of lambed or weaned lambs, suc-
kling period, stage of lactation, etc.) related to lac-
tation.

Average value for the trait testday milk yield
TDY for the period of the survey is 0.896 liters +
0.34 at a high coeficient of variation (CV = 38%).
The big differences between the minimum (0.297
liters) and maximum (3.143 liters) daily milk yield
indicate an opportunity to increase the genetic
potential of the animals by refining the breeding
activity and managing the production system on the
farm. Confirmation of our opinion is found in the
established assesments of milk production of sheep
in dependence on the year of birth (Figure 1). There
is a variation observed, which makes it impossible
to formulate a certain trend in changing the trait
level. The animals born in 2011 are with a positive
deviation and the highest estimate (+0.058 and
0.954 liters) followed by those born in 2007 (+0.025
and 0.921 liters) and 2010 (+0.015 and 0.911 liters).
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Fig. 1. Estimates of the milk yeld affected by the year of birth
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With slight negative deviations are the esti-
mates for sheep born in 2008 and 2011 (-0.004 and
—0.007 liters), with the lowest estimate and a highest
negative deviation from the average for the popula-
tion are those born in 2009 (0.832 and —0.064 liters).

It is known that the milk production of sheep
is bred and an individual trait and is influenced by a
number of factors such as age, month of lambing,
sequential and duration of lactation, fertility, nutri-
tion, breeding strategies, management of production
systems, year of birth and production, disease re-
sistance and others (Alkass and Akreyi, 2016; Carta
et al., 2009; Dikmen et al., 2007; Djabirski et al.,
2006; Jawasreh and Khasawneh, 2007; Oravcova et
al., 2006; Pacinovski et al., 2012, 2016; Pulina et al.,
2007).

Estimates of realized milk productivity in the
year of production of the ewe generally decline
(Figure 2). The highest milk yield has sheep’s in
2009 (0.991 liters) when the animals lambed in
2007 are lactating. The lowest milk production has
been reported in 2012 (0.677 liters), with a negative
deviation from the total average (—0.219 liters). In
our opinion, these results do not reflect the genetic
endowments of the animals, but rather they are due
to different numbers of lactating sheep, unbalanced
ration, skips in the breeding technology and non-ge-
netic interactions. A credible effect of the year of
production is established by Zhelyazkova et al.,
(2014) in sheep of SPBM grown in two private
flocks, Jawasreh and Khasawneh, (2007) for
Awassi sheep breed grow in Jordan and theirs
crosses in Macedonia (Pacinovski et al., 2016).
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H Deviation of the
estimated average

HTDY, | 0,991 | 0919 | 0939 | 0,677 | 0916 | 0,896

0,095 | 0,023 | 0083 | 0219 | 0,020 | 0,000

Fig. 2. Estimates of the milk yeld affected
by the year of prodction

The results obtained by us for the average daily
milk yield on the day of the controls are higher than

the values reported for the Awassi breed 0.796 liters
(Jawasreh and Khasawneh, 2007), Tsigai and Im-
proved Valachian — 0.620 and 0.630 liters (Oravcova
et al. 2005), Istrian Pramenka — 0.708 liters (Kom-
prej et al., 2003), Black-Faced and Blond-Faced
Latxa — 0.820 and 0.740 liters (Gabina et al., 1993).
Significantly higher is the average daily milk yield
of specialized breeds for milk East Friesian — 2.330
liters (Hamann et al., 2004); Assaf — 1.930 liters
(Pollot and Gootwine, 2004), Lacaune — 1.640 liters
(Barillet et al., 2001; Berger, 2004).

By comparing the milk yield of sheep from
Synthetic Population with those foreign breeds with
high milk yield, it is necessary to take into account
the existing differences both in productive systems
and the length of the standard milking period (180
days — Assaf and 150 days for East Friesian and La-
caune breeds) and the suckling period (0 days for
Assaf, 30 days for Lacaune and East Friesian
breeds).

Our results show that the duration of the suck-
ling period has a significant impact on the milk yield
of the sheep (Figure 3). The highest yield have the
ewes with a suckling lamb for a period of up to 20
(0.962 liters) and 30 days (0.911 liters). According
to existing practice on the farm, during this period,
is made the first examination of the lambs, breeding
lambs are marked out and the rest of the lambs are
for sale. A small part of the ewes whose lambs are
subject to various scientific experiments and those
with non-living or dead lambs are also in these two
classes.
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Fig. 3. Milk yeld according to the duration of suckling period

The largest numbers of ewes are with a suck-
ling period of lambs of up to 40 and 50 days (736
ewes) with a milking rate of 0.872 liters for the first
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and 0.824 liters for the second ones. It is then
weaned part of the lambs for breeding and the rest
of the lambs are sale for breeding for other flocks or
for slaughter. Lower and with close values is these
trait for the sheep from the following two classes —
0.784 liters (51 — 60 days) and 0.773 liters (61 — 70
days), and the lowest milk yield have the animals
with a period of 71 — 80 and above 80 days (0.682
and 0.554 liters). The human factor (shepherd) has
a major role for forming these classes because of the
long-established belief that lambs left for replace of
the flock should be suckled for longer.

The obtained results show that the reduction of
the suckling period is an important reserve for in-
creasing the quantity of milk and improving the eco-
nomic profitability of the flock. In this direction, it
is necessary to look for opportunities for appropriate
methods of early weaning and feeding the lambs in
order not to reduce the amount of milk production
after weaning (Pulina et al., 2007; McKusick et al.,
1999; 2001). For ewes from the East Friesian breed,
Thomas et al., (2001) reported that accustom the
lambs suckling milk replaces and begin milking the
ewes until 24-36 hours after lambing increase milk
yield by 61% compare to machine milking after
weaning lambs at 30 days of age. In our country,
Simeonov et al., (2012) found that early weaning at
19-20 days of age at an average live weight of 9.815
kg instead of the traditional 60 days of age of lambs
from Pleven Black Headed breed, allowed an addi-
tional 47.3 kg of milk from one ewe. For sheep of
the same breed, Mavrovska-Stoycheva (2015) re-
ported that in the early weaning of lambs and begin-
ning of the milking period of sheep, 30 days after
lambing, in the first month are obtained 41.7 liters
of additional milk from sheep.

CONCLUSIONS

The established significant differences in the
minimum (0.297 liters) and maximum (3.143 liters)
of milk yield on the day of the controls show an op-
portunity to increase the genetic potential of the
sheep by refining the breeding activity and creating
optimal conditions for the realization of the genetic
potentialities possessed by the animals.

In ewes with a suckling period over 30 days,
milk yield on control day (TDY) progressively de-
creased from 0.911 to 0.554 liters (—0.357 liters) for
ewes with suckling period over 80 days. Improving
the management of the flock to reduce the period of
suckling period can lead to a significant increase in
milk productivity.
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