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Abstract

Subject of the study were 341 sheep from the Karnobat Fine Fleece breed, ownership of the
Institute of Agriculture — Karnobat. The productivity of animals born between 2013 and 2017 was
analyzed. The genealogical structure of the flock included 3 breeding lines — 777, 2081 and 1825. The
main selection traits that were studies were: live weight at weaning, at 1.5 years and 2.5 years, wool
yield and staple length at 1.5, 2.5 and 3.5 years, clean wool yield and clean fibre at 1.5 and 2.5 years.
This information was collected from the Pedigree book of the farm. The data were obtained through
standard methods and instructions provided in the Instruction for control of productive traits (2011),
issued by the Association for Breeding Fine Fleece Sheep in Bulgaria. The following measurements
were made: 951 measurements of live weight, 870 measurements of wool yield and staple length and
579 samples were analyzed for clean wool yield and clean fibre. The data were processed according to
the variation statistics methods and adjusted for the influence of the year. The study on the Karnobat
Fine Fleece breed reported a positive lineage effect for the 1825 line for live weight at 1.5 and 2.5 years
— 54,100 kg and 59,230 kg and for staple length at all ages — 13.62, 11.52 and 11.40 cm. Animals from
the 2081 line exhibited higher results for the wool yield trait — 7.950 kg and 7.280 kg, clean wool yield
trait — 65.81% and 66.50% and clean fibre trait — 5.230 kg and 4.840 kg at 1.5 and 2.5 years. Minimal
linear differentiation on the basis of live weight and wool productivity traits in sheep of the Karnobat
Fine Fleece breed was found. Narrowed genetic diversity does not allow successful selection and
genetic progress on the studied traits in the population.

Key words: Karnobat fine fleece breed, genealogical lines, live weight, wool yield, clean wool
yield, clean fibre
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Pe3rome

O6exT Ha mpoyuBaneTo ca 341 osie ot KapHobarckara ThHKOpYHHA IOpoza, coocTBeHocT Ha M3
— KapnoOar. M3cnenBana e mpoayKTUBHOCTTA HA )KUBOTHHUTE, posieHH B niepuoaa 2013—2017 roguna.
I'eneanornynara cTpykTypa Ha CTaJ0TO BKJIOYBA 3 pa3BbAHu auHuu — 777, 2081 u 1825. IIpoyuenn
ca OCHOBHHUTE CEJICKIIMOHHU MPU3HAIIN: )KUBO TETJIO MpU OTOMBaHe, Ha 1,5 u 2,5 ronuHu, BBIHOAO-
OWB W JBJDKWHA Ha 11anena Ha 1,5, 2,5 u 3,5 ronuam, paHeMaH Ha BbJIHATA U YUCTO BJIAKHO Ha 1,5
u 2,5 ropuniHa Bp3pact. MadopmanusTa e momydena ot PomocinoBaara kaura Ha ¢pepmara. [lananrte
ca IMOJIyYeHHU MO CTaHJApPTHUTE METOAM U YKa3aHus npeaBuaeHu B MHCTpyKIMsATa 32 KOHTPOJI Ha
npoayktuBHuTe mpu3Haiy (2011) ot Aconuanusra 3a pa3BbK/IaHe Ha ThKOPYHHUTE OBlLE B brira-
pus. HarpaBenu ca 951 uamepBanus Ha )KUBO Terio, 870 Ha BBJIHOMOOMB M IbKUHA Ha IareNna u
579 mpoOu ca W3cleBaHU 3a paHJIeMaH U YUCTO BIakHO. JlaHHUTE ca 00paboTeH! 10 METOIUTE Ha
BapHAaIMOHHATA CTATUCTUKA M KOPUTHPAHHU 32 BIUsHUE Ha roxuHata. [IpoyuBanero Ha KapHobOat-
CKaTa ThHKOPYHHA MOPOZA OBIIE OTYMTA TOJIOKUTEICH eEeKT Ha JIMHEHHATA MPUHAMICKHOCT MPU
nunua 1825 3a xuBo Terno Ha 1,5 u 2,5 roguau — 54,100 kg u 59,230 kg u 3a npmKkuHA HA BhIHATA
Ha BCUYKHU Bb3pacth — 13,62, 11,52 u 11,40 cm. )KuotHute oT trHUs 2081 moka3Bat mo-BUCOKH pe-
3yJTaTH 3a Mpu3HanuTe BeIHOHoOUB — 7,950 kg u 7,280 kg , pangeman — 65,81% u 66,50% u ancto
BrakHo — 5,230 kg u 4,840 kg Ha 1,5 n 2,5 roguHu. YcTaHOBEHA € HE3HAYUTEIIHA JIMHEHHA TU(epeH-
LHAALKs 10 MPU3HAKA KUBO TEIJIO M MPU3HAIIUTE HA BBIHOJANHATA MPOAYKTUBHOCT MPHU OBIE OT
Kapnobarckara TeHKOpyHHA opoja. CTECHEHOTO TeHETUYHO Pa3Ho00pasue He MpeAroara yCrel-

Ha CCJICKIUA U TCHCTUYCH IIPOIrpeC 10 U3CJIICABAHUTC IIPHU3HAILIU B IIOITYyJIal[UATA.

Knrouoeu oymu: KaproOaTcka ThHKOpPYHHA 110pOJ1a, T€HEAJIOTUYHU JINHUH, )KMBO TETJIO,

B'bJIHOI[O6I/IB, paHaeMaH, YUCTO BJIAKHO

Introduction

The reduction of the number of sheep in our
country over the last three decades has mostly
affected Fine Fleece sheep breeding. Purebred
linear breeding is the main method for selection
when preserving endangered breeds. The Kar-
nobat Fine Fleece breed is highly endangered
and the only herd of this breed is raised at the In-
stitute of Agriculture in Karnobat. At this criti-
cal volume, it is necessary to look for options to
preserve and reduce the level of homozygosity
in the population. Studies of the main productive
traits in genealogical lines in Fine Fleece sheep
breeds in Bulgaria have been made by Boyk-
ovski et al. (2009, 2012, 2015; 2018); Dimitrov
(2006); Panayotov et al. (2000); Slavova (2000);
Slavova et al. (2012, 2016); Slavov (2007); Stayk-
ova, Stancheva (2010); Stancheva et al. (2015);
Tsonev (2014). The phenotypic and genotypic
parameters of the Karnobat Fine Fleece sheep
breed were studied by Antonova (1973); Ba-

levska et al. (1979); Dimitrov (1987); Iliev et al.
(1999, 2001, 2010, 2017, 2019); Lazarov (1981);
Mihailova et al. (1979). The analyzes of the pro-
ductivity in the nucleus flocks of the breeds con-
tribute to the formation of a new breeding strat-
egy in the Fine Fleece sheep breeding, as well as
to the economic survival of the flocks. Our au-
thors recommend the incorporation of the three
breeds in the Bulgarian Fine Fleece breed, with
preserved, differentiated interbreed types. This
raises the need for current research and moti-
vates our development.

The purpose of this study is to assess the pro-
ductivity of sheep from the Karnobat Fine Fleece
breed by genealogical lines.

Material and methods
Subject of the study were 341 sheep from the

Karnobat Fine Fleece breed, ownership of the In-
stitute of Agriculture — Karnobat. The productiv-
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ity of animals born between 2013 and 2017 was
analyzed. The genealogical structure of the flock
included 3 breeding lines — 777, 2081 and 1825.
Animals of line 777 — 134 had the largest rela-
tive share (39.3%) of the entire herd. The ances-
tor of the line is a purebred breeder of the Aus-
tralian Merino breed, imported from Australia.
The institute used seed material from it, obtained
in Regional Directorate for Selection and Re-
production in Animal Husbandry — Targovishte.
Line 2081 has 118 animals (35.8%) and originates
from a ram with 50% Australian blood from the
Veselinovo village, Yambol region. The third line
is 1825 with 85 sheep (24.9%) of the herd. This
line originated from a breeder ram of the North-
east Bulgarian fine Fleece breed, purchased from
Devnya, Varna region. Selection traits that were
included in the study were: live weight at wean-
ing, at 1.5 and 2.5 years, wool yield and staple
length at 1.5, 2.5 and 3.5 years, wool yield and
clean fiber at 1.5 and 2.5 years. The information
was obtained from the Pedigree book of the farm.
The data were obtained according to the standard
methods and guidelines provided in the Instruc-
tion for control of productive traits (2011) by the
Association for Breeding of Fine Fleece Sheep in
Bulgaria. 951 measurements of live weight, 870
measurements of wool yield and staple length
were made and 579 samples were tested for yield
and clean fiber. Live weight was measured to the
nearest 0.5 kg, taking into account the exact age
in days at weaning, for comparability of data.
The amount of wool obtained was determined
individually and measured to the nearest 0.1 kg.
To determine the wool yield and to calculate the
clean fiber, samples of 50 g of wool were taken.
The receipt of the materials and the research was
carried out according to the methodology applied
in the laboratory of wool science in the town of
Shumen. The data were processed according to
the methods of variation statistics and were ad-
justed for the influence of the year.

Results and discussion

Data on live weight, wool yield and staple
length traits based on lines and the effect of lin-

eage are given in Table 1. Lambs with the highest
live weight at weaning were those from line 777
(24.770 kg). At 1.5 and 2.5 years of age, sheep
from line 1825 were statistically superior to other
lines (54.100 kg and 59.230 kg) (P < 0.001). The
animals of line 2081 (P < 0.01) had lower live
weight at all studied ages. The average weight
of the studied ages in our study has lower val-
ues than the results of Dimitrov (1987) and Iliev
(2001, 2010) for the same levels. Slavov (2007)
also reported higher live weights at weaning, at
1.5 and 2.5 years in the Dobrudzha-type sheep
of the North East Bulgarian Fine Fleece breed.
Slavova (2019) gave data with higher average
weight at weaning, which in the following ages
was lower in the Thracian Fine Fleece breed. Tso-
nev (2014) published similar values for the trait in
the nucleolus herds of the Fine Fleece population.
Stancheva et al. (2015) found that the average val-
ues of live weight in Fine Fleece sheep from the
flocks of the Agricultural Academy ranged from
46.800 to 53.400 kg in sheep in 18 months and
from 55.800 to 65.100 kg in ewes. Boykovski et
al. (2018) reported a higher live weight at weaning
of the Shumen type of North East Bulgarian Fine
Fleece breed. Our results indicate that the differ-
ences in the live weight trait, based on lineage,
were minimal. The phenotypic variation was sig-
nificantly higher at weaning (from C = 12.31% to
C = 12.73%) which can be explained by the effect
of the mother on the growth abilities. Selection
intensity also had an effect and during the follow-
ing ages it decreased.

Offspring of line 2081 gave larger amounts
of unwashed wool up to 2.5 years of age (7.950
kg and 7.280 kg) (P < 0.001, P < 0.05) (Table
1). The animals from line 1825 performed lower
than their peers on the first shearing, after which
they gave average results on the second and sig-
nificantly higher wool yield at 3.5 years (6.930
kg) (P < 0.001). Sheep from the 777 line had
significantly lower amounts of unwashed wool
at 2.5 and 3.5 years (P < 0.001, P < 0.01). The
variation coefficient values for wool production
were relatively low and indicated that the differ-
ences between the lines were insignificant and
the results were multidirectional. Slavov (2007)
reported analogous to our results for the North
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East Bulgarian Fine Fleece breed, and Slavova
(2019) indicated lower values for wool yield in
the Thracian Fine Fleece breed of the same ages,
respectively by 4%, 16% and 8%. Tsonev (2014)
found an average wool yield from 7.740 kg to
8.440 kg in Fine Fleece sheep in 18 months.
The data analysis on staple length (Table 1)
indicates that it is in accordance with the require-
ments of the breed. The staple length of sheep in
18 months from line 1825 was significantly lon-
ger (13.62 cm) (P < 0.05), and line 777 had the
shortest. At 2.5 and 3.5 years this tendency con-
tinued. The trait was characterized by the high-
est values in sheep from line 1825 of all stud-
ied ages (13.62, 11.52 and 11.40 cm) (P < 0.05).
The animals from line 2081 give data for levels
around the mean with various insignificant de-
viations, without statistical certainty. The values
of the coefficients of variation for average wool
length were low to medium and showed insignif-
icant variation between the different lines of the
studied ages. Sheep from the Trakia Fine Fleece
breed have a longer staple length at 18 months
— 14.567 cm, but with age the data ranged from
9.08 to 9.40, which was lower compared to our

results (Slavova, 2019). Slavov (2007) also re-
ported lower results on this basis for the North
East Bulgarian Fine Fleece breed. Stancheva et
al. (2015) indicated an average staple length in
sheep in 18 months and ewes, from 10.06 cm to
14.40 cm and from 9.10 cm to 10.68 cm, respec-
tively, of Fine Fleece flocks raised in the insti-
tutes of the Agricultural Academy.

The comparison between the three lines in our
study showed that line 1825 had a positive devia-
tion from the average for the studied sample of the
live weight and staple length traits at all studied
levels. The sheep from line 2081 were character-
ized by higher values of wool yield at the studied
ages, which was probably due to the better densi-
ty of wool. Line 777 presented the highest growth
rate in lambs up until weaning, without statistical
significance, and for the other indicators indicat-
ed medium to low levels of the studied selection
traits. Iliev (2010) found a significant superiority
of the offspring of line 777 in live weight, staple
length and yield of the wool. According to the
same author, line 1825 was presented with a posi-
tive deviation from the average for the amount of
wool and the obtained pure fiber.

Taobauna 2. PangeMan Ha BbJIHATA U YHUCTO BJIAKHO II0 JTUHUU

Table 2. Clean wool yield and clean fibre in line

NMuemm / MMpuaHaum — Bb3pact /
Line Traits — age
edekT Ha edekT Ha
n xt$S C nuHusiTa / n xx$S C nuHusTa /

X

effect at line

effect at line

1. PaHaemaH Ha BbnHaTa, % Ha 1.5 roguHn

Ha 2.5 roguHm

1. Clean wool yield, % at 1.5 years at 2.5 years

777 18  63.257+0.61 1045 -143 13 64.28+0.68 11.28 -1.00
2081 109 65.81" +0.63 10.05 113 100 66.50"+£0.73 1091 1.22
1825 75 65.28 +0.76 10.13 0.60 64 65.14 £ 0.91 113 -0.14
Obuwo cpenHo / Average 302  64.68 £ 0.38 10.22 277 65.28+0.44 1.1

LSD 0.89 1.1
2. YucTo BnakHo, kg Ha 1.5 roguHm Ha 2.5 roguHn

2. Clean fibre, kg at 1.5 years at 2.5 years

777 18  4.950+0.07 15.39 -0.07 13 4.520"+0.07 16.26 -0.15
2081 109  5.230™ £0.07 14.57 0.21 100  4.840™ +£0.07 1519 017
1825 75 4.830™ £ 0.09 15.78 -0.19 64 4.680 +0.09 15.71  0.01
O6wo cpepHo / Average 302  5.020 + 0.04 15.18 277  4.670 £0.04 15.74

LSD 0.10 0N

—P<0.05"-P<00l,"-P<0.00]
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The obtained data for wool yield and clean
fiber traits along the lines and the effect of the
line are reflected in Table 2. The analysis of
wool yield indicated high results in sheep in 18
months and in ewes at the age of 2.5 years, which
exceed the requirements for the breed. The sheep
from line 2081, which originates from the Aus-
tralian Merino breed, performed better in the
two studied ages (65.81% and 66.50%) (P < 0.01,
P <0.05). The animals from line 777 have lower
results on this basis, and those from 1825 gave
small and varied fluctuations around the average
without statistical significance. The variation
between the individual lines was minimal. The
same trend was maintained in the analysis of
the results for the obtained clean fiber (Table 2).
Line 2081 dominated its peers, with an average
of 5.230 kg and 4.840 kg of clean fiber at 1.5 and
2.5 years, respectively (P < 0.001). The animals
from line 777 (P < 0.01) had lower results, and
those from 1825 were presented with multidi-
rectional and close to the average deviations for
the group of studied animals. The variation co-
efficients values ranged from 14.57% to 16.26%
and showed minimal differences between lines
without significance. The Karnobat Fine Fleece
sheep breed in our study was characterized by a
higher yield and amount of clean fiber, compared
to the results of Slavov (2007) for the Northeast-
ern Bulgarian Fine Fleece breed, Staykova et al.
(2010) for the Askanian, Iliev (2010) for the same
breed and Tsonev (2014) for the three Bulgarian
Fine Fleece breeds. The average levels of these
selection traits exceeded those stated in the re-
port of the Association for breeding Fine Fleece
sheep in Bulgaria for 2019, summarized for the
entire Fine Fleece population in our country. The
established minimal significant and insignificant
linear differentiation in the studied herd showed
that it will be hardly possible to conduct success-
ful selection on these productive traits.

Conclusions
The study of the Karnobat Fine Fleece sheep

breed reported a positive effect of the lineage in
line 1825 for live weight at 1.5 and 2.5 years —

54.100 kg and 59.230 kg and for wool length at
all ages — 13.62, 11.52 and 11.40 cm.

The animals from line 2081 showed higher
results for the wool yield trait — 7.950 kg and
7.280 kg, clean wool yield — 65.81% and 66.50%
and clean fiber — 5.230 kg and 4.840 kg at 1.5 and
2.5 years.

Minimal linear differentiations were found
on the basis of live weight and the wool produc-
tivity traits in sheep of the Karnobat Fine Fleece
breed. Narrowed genetic diversity does not im-
ply successful selection and genetic progress on
the studied traits in the population.
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