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ABSTRACT

In the breeding of Latvian Warmblood carriage type horses, one of the major breeding
objectives is producing of typical purebred animals with minimal influence of modern
warmblood breeds. The sire line of Spekonis is most widely represented nowadays. The
aim of the study was to compare the quality of the Latvian Warmblood carriage type stal-
lions of Spekonis sire line by their own conformation and the conformation of progeny.
The data of 12 actual Latvian Warmblood horse carriage type stallions of Spekonis sire
line were analyzed. The conformation evaluation data from 33 offspring and the descrip-
tion of conformation from 23 offspring of 4 stallions were collected.

The analysis of the origin of Spekonis sire line stallions showed that the stallions
came from three founder’s sons and it was advisable to maintain a division in three
branches hereafter. The analysis of the conformation traits of all progeny showed that
the representatives of the sire line had dry constitution, harmonic conformation, well-
developed ligaments, proportional head with straight profile, wide jowls and expressive
eyes, moderate long and straight neck, therefore a large number of progeny had a base-
narrow limb position and toeing-out of forelimbs and hind limbs. There were significant
differences (P < (0.05) between the progeny of stallions for the length of back and neck,
croup slope and oval croup, width of chest and good development of hock joints, whereas
the progeny of stallion Sidrabs were more qualitative, although having such conforma-
tion faults as toeing-out and a trend to put legs narrow both for forelimbs and hind limbs
and swing outwards.

Keywords: Latvian Warmblood, carriage type, stallions, Spekonis sire line, confor-
mation
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INTRODUCTION

The Latvian Warmblood horse breed is divided in to sport and carriage types. The pres-
ervation of the carriage type started in 2004 with the aim to preserve genetic resources of
livestock. The main breeding objective for the Latvian Warmblood carriage type horse is
to produce purebred horses with a steady temperament, suitable for tourism, hobby class
riding, driving, riding therapy.

Historically Latvian Warmblood horses were used for universal purposes, both rid-
ing and farm work. Due to several warmblood breeds that were used for improving
jumping and gait characteristics, Latvian Warmblood horse became lighter. The devel-
opment of the sport type is based on horses breeding for show jumping and dressage.
There are stallions of related breeds widely used to reach the breeding aim. The breeding
program of carriage type horses was worked out in 2004. If the horses are accepted as
appropriate for the breed’s genetic resources, they must conform to several criteria. The
most important criterion — the origin of the horse. Currently, one of the major breeding
objectives in breeding of carriage type horses is producing typical purebred animals
with minimal influence of modern warmblood breeds. A steady temperament, easiness of
handling and a strong body conformation are desirable features for carriage type horses
[8]. Recently the number of carriage type horses has increased, and also, the demand for
well-trained purebred carriage type horses is growing.

There were 38 Latvian Warmblood carriage type stallions included in the catalogue
of licensed stallions for 2013/2014 breeding season [6]. The stallions had various ori-
gins; the line of Spekonis was the most widely represented with 12 stallions. It was
reasonable to analyze these stallions more critically to choose the sires with the best
qualities and most suitable for reaching the breeding goals the carriage type.

The founder of this sire line was the Groningen breed stallion Spekonis Lsb100
(original name — Imperator 127). The representatives of this sire line were exhibited
in horse shows more often than from other lines (35 % of all horses between 1954 and
1989). The son of Spekonis — Stars — got a nomination of the absolute champion of the
main horse show in the Soviet Union. The most award-winning horses were from the
line of Spekonis — 14 horses got a nomination of a winner or a record holder of all-union
show, most of them were the representatives of ,,gold-cross” of lines of Spekonis and
Gotenfirsts. The horses from Spekonis sire line were successful also in all-union carriage
horse tests [9, 10].

Performance is the basic horse productivity. Quality, durability and efficiency of
performance are closely related to conformation. Conformation is physical appearance
of an animal according to the arrangement of muscles, bones and other tissues. Con-
formation is determined as the most important, second or third major selection criteria
in breeding programs of almost all breeding organizations of warmblood horses [2, 4].
Conformation influences reliability of horse limbs and quality of gaits, and lameness
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frequently occur due to a less than ideal joint and limb angulation [5]. As a methodo-
logy of horse valuation, the Breeding Program of Latvian Warmblood Horse schedules
seven conformation criteria. Each criterion should be evaluated on a ten point scale
[1]. There was no detailed description of the conformation included in the evaluation
methodology for more than ten years, and there was no possibility to determine the qual-
ity of conformation of each animal and the whole population. The evaluation on a ten
point scale hides many parameters as faults and advisable conformation traits, and it is
also subjective because of various experts [7]. The evaluation form, prepared in 2010,
defines recording of every conformation trait. Similar conformation descriptions can be
obtained using linear evaluation score [3].

The aim of the study was to compare the quality of Latvian Warmblood carriage
type stallions of Spekonis sire line by their own conformation and conformation of their

progeny.
MATERIALS AND METHODS

The data of 12 actual Latvian Warmblood carriage type stallions of Spekonis sire line
have been analyzed (licensed for 2013/2014 breeding season). The data included the
records of conformation quality of stallions and their progeny — valuation of seven con-
formation criteria and description of conformation traits. The conformation valuation
data from 33 offspring and description of conformation from 23 offspring of 4 stallions
were collected (Table 1).

Table 1. Age and number of foals of stallions from Spekonis sire line of Latvian Warmblood horse
breed

Name of . Total number | Number of evaluated Number of foals with
stallion Year of birth of foals foals description of conformation
Delevars 2007 0 0 0
Domino 2010 2 0 0
Sagapo 2004 15 2 2
Santoss 2007 0 0
Severins 2006 0 0
Sidrabs 2005 20 9 8
Simbols 2005 0 0
Simmons 2006 0 0
Sirijs 2006 0 0
Sprinters 1994 13 7 4
Sulainis 2003 3 0 0
Sultans 1998 61 15 9
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The Latvian carriage type stallions were evaluated in accordance with the Breed-
ing Program of Latvian Warmblood Horse [1]. Conformation valuation included seven
conformation criteria — type, top line of horse (head, neck, withers, shoulder, back, loins,
and croup), width of body, conformation of forelimbs, conformation of hind limbs, cor-
rectness of movement and temperament — valuated on a ten point scale.

The information about the pedigree of stallions, their conformation valuation and
conformation valuation of their progeny was found in Stud Book and public horse data-
base of Latvian Horse Breeding Association, available at: www.lwhorse.lv.

The description of conformation traits of stallions and their progeny were found in
public horse database of Latvian Horse Breeding Association. The expression of confor-
mation traits was not recorded, except for the development level (good, moderate, low)
of several traits.

The statistical analysis was performed using IBM SPSS Statistics 20. The data were
analyzed using nonparametric nominal data descriptive statistic method Crosstabs. The
significance of the differences between the groups was assessed using Chi-square and
one-way analysis of variance (P < 0.05).

RESULTS AND DISCUSSION

Twelve Latvian Warmblood carriage type stallions of Spekonis sire line were licensed
for the 2013/2014 breeding season.

The analysis of the origin of the stallions of Spekonis sire line showed (Table 2) that
the stallions came from three founder’s sons — Selis, Sudrabs and Stradnieks. Stradnieks
was a champion of the main horse show of the Soviet Union in 1967, and this branch has
been developing till now through his son Sprincis and grandsons Staldzis and Saimnieks.
The other branch developed from Sudrabs’ son Stiprais and two grandsons Stasis and
Sigo. Stiprais was a record holder of the breed in maximal tractive force, Stasis — cham-
pion of the all-union show. Sigo had also succeeded in carriage horse tests. The third
branch developed from founder’s grandson Dailis, a stallion of high quality, through
his best son Dolars [9; 10]. Due to different origin of stallions, it was recommended to
maintain the division in three branches hereafter with the aim to preserve the diversity
of the breed’s carriage type.

Sixteen-years old stallion Sultans is at present the most widely used stallion from
this sire line having 61 registered offspring, 3 of them — licensed stallions. Two stallions
from Spekonis sire line have had no progeny yet, stallions had only unevaluated progeny
(the majority of them had not reached the age of evaluation), and therefore, 8 stallions
could not be evaluated by the progeny quality (Table 1).

The quality of progeny was analyzed in 4 stallions — Sagapo, Sidrabs, Sprinters and
Sultans. The youngest stallion was Domino (4 years old), the majority of stallions were
born between 2003 and 2007. The oldest stallion was Sprinters (20 years old). It should
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Table 2. Development of Latvian Warmblood horse Spekonis sire line from founder till licensed
stallions in 2014
Generations
Licenced 2 3 4 5 6 7 8
stallions
Delevars Delfins Demons Donors Dolars Dailis Selis Spekonis
v LS1667 L1078 L1000 Lb694 Lb443 Lsb100
Domin Despots Draguns Dolars Dailis Selis Spekonis
OO 11203 L1239 L1000 Lb694 Lb443 Lsb100
Saeano Samts Stasis Stiprais Sudrabs Spekonis
80 11359 L1185 L725 Lb273 Lsb100
Sidrabs Samts Stasis Stiprais Sudrabs Spekonis
L1359 L1185 L725 Lb273 Lsb100
Sprinter Sambo Sigo Stiprais Sudrabs Spekonis
PIELS 1 1300 L1127 L725 Lb273 Lsb100
Santoss Sultans Stiprums Sazans Saimnieks ~ Sprincis Stradnieks  Spekonis
LS1591 L1385 L1099 L1462 Lb741 Lb675 Lsb100
Severin Sarmis Staldzis Sprincis Stradnieks = Spekonis
VIS 11369 L1055 Lb741 Lb675 Lsb100
Simbols Sarmis Staldzis Sprincis Stradnieks = Spekonis
L1369 L1055 Lb741 Lb675 Lsb100
Simmon Sarmis Staldzis Sprincis Stradnieks = Spekonis
11369 L1055 Lb741 Lb675 Lsb100
Sirii Sultans Stiprums Sazans Saimnieks  Sprincis Stradnieks = Spekonis
s LS1591 L1385 L1099 L1462 Lb741 Lb675 Lsb100
Sulainis Sultans Stiprums Sazans Saimnieks  Sprincis Stradnieks  Spekonis
LS1591 L1385 L1099 L1462 Lb741 Lb675 Lsb100
Sultan Stiprums Sazans Saimnieks ~ Sprincis Stradnieks = Spekonis
w1385 L1099 L1462 Lb741 Lb675 Lsb100

be noted that 3 of 4 stallions, used more intensively for breeding purpose, were repre-
sentative of Sudrabs’ branch.

The average valuation of conformation for the type of the stallions of Spekonis
sire line was 7.93 £ 0.16, for the top line of the horse — 7.95 £+ 0.10, for body width —
7.45 £ 0.18, for conformation of forelimbs — 6.99 + 0.14, for conformation of hind
limbs — 7.03 £ 0.16, for correctness of movement — 7.38 + 0.14 and for temperament —
7.92 + 0.26. The average height at withers of the stallions was 166.3 + 1.2 c¢cm, average
circumference of chest — 195.7 + 1.7 cm and average cannon circumference — 23.18 £
0.26 cm. In comparison, the average measures of purebred Latvian Warmblood elite
class stallions of Spekonis sire line in 1981 were 162.8 cm in withers height, 196.5 cm
in circumference of chest and 22.89 cm in cannon circumference.

The comparison of individual stallions from the Spekonis sire line showed that stal-
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lion Simmons had the highest total valuation of conformation (55.5 points). Two stal-
lions — Sagapo and Sulainis — also had the high total valuation — 50 points both. The
stallion Delevars was also highly evaluated — 8 points for each trait except for forelimbs
and type (total valuation — 54 points), because this stallion was of light carriage horse
type, close to sport type and the influence of Thoroughbred, Hanoverian and Trakehner
breeds in its origin. The lowest valuation was determined for stallion Sidrabs (49 points)
due to low points for width of body and quality of forelimbs (6 points). Santoss and Sev-
erins were both scored 50 points for conformation. Severins also had the lowest score
of hind limbs (6 points). A top line of body was highly evaluated for all stallions, only
Santoss got 7 points for this trait. A significant difference in conformation quality among
stallions was not found.

The differences in valuation of conformation on a ten-point scale are shown in
Table 3.

Table 3. Valuation of conformation of progeny of Latvian Warmblood carriage type stallions from
Spekonis sire line

Valuation of conformation, points
Group of ) Correct-
progeny Type Top line Width of Forelimbs | Hind limbs | ness of Tempera-
body ment
movement
All 7.50+£0.11 7.18+0.11 7.49+0.13 6.70£0.11 6.82+0.11 6.94+0.12 7.74+0.13

Sagapo 7.00+0.00 7.00+0.00 7.50+0.50 6.50+0.50 7.50+0.50 7.00+1.00 7.00+1.00
Sidrabs 7.56+0.18 7.33+0.17 7.56+0.29 6.89+0.26 7.00+0.24 7.00+0.24 7.56=+0.29
Sprinters  7.71+0.18 7.29+0.21 7.71+0.29 6.36+0.09 6.43+0.17 6.57+0.13 7.92+0.07
Sultans 743+0.19 7.07+020 7.33+0.19 6.77+£0.15 6.80+0.14 7.07+0.17 7.87+0.19

There was a no significant difference in conformation quality among the groups of
progeny of different stallions.

The analysis of the conformation traits of all progeny showed that dry constitution
was recorded for 47.8 % of horses from Spekonis sire line, harmonic conformation — for
56.5 %, long body — for 13 %, well-developed muscles — for 30.4 %, moderate devel-
oped muscles — for 39.1 %, well-developed ties — for 34.8 %, moderately developed
ties — for 30.4 %.

The most characteristic conformation traits of the top line are shown in Table 4. As
it can be seen, proportional head with straight profile, wide jowls and expressive eyes,
moderate long and straight neck were characteristic of the progeny of Spekonis sire line
stallions without external deviations from the normal conformation of top the line. It
should be noted that there was a considerable number of horses with long and concave
back in the sire line of Spekonis. Significant differences have been found between the
progeny of different stallions for the long back (P < 0.05) because a large number of
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offspring of Sagapo and Sidrabs had this trait. A long neck was also a characteristic trait
of the progeny of Sidrabs (P < 0.05). There were differences between the groups also in
the shape of croup — for slope croup and oval croup (P < 0.05).

Table 4. Most characteristic conformation traits of top line of progeny of Latvian Warmblood
stallions from Spekonis sire line
Description of Fr.ec'luency O.f cach Description of Fr‘ec.luency O.f each
conformation criteria trait in valuations of conformation criteria trait in valuations of
progeny progeny

Proportional head 0.522 Low withers 0.130
Large head 0.130 Long shoulder 0.304
Moderate jowls 0.304 Moderate shoulder 0.348
Wide jowls 0.478 Moderate slope shoulder 0.478
Straight profile 0.609 Standup shoulder 0.087
Expressive eyes 0.348 Long back 0.261
Large eyes 0.130 Moderate back 0.348
Moderate eyes 0.261 Straight back 0.348
Long neck 0.217 Concave back 0.304
Moderate neck 0.435 Long loin 0.217
Short neck 0.087 Moderate loin 0.391
High-standing neck 0.304 Straight loin 0.391
Moderate standing neck 0.348 Cranked loin 0.130
Moderate poll 0.348 Long croup 0.174
Straight neck 0.478 Moderate croup 0.435
Long withers 0.217 Normal croup 0.478
Moderate long withers 0.391 Slope croup 0.174
Moderate high withers 0.522 Oval croup 0.565

The offspring of Spekonis sire line stallions had moderate (47.8 % of all records) to
wide (26.1 %) and moderate deep (30.4 %) to deep (34.8 %) chest, was we found signifi-
cant differences between the progeny of stallions in chest width (P < 0.05). A wide chest
is a characteristic trait of the offspring of Sidrabs and Sprinters. 39.1 % of all progeny
had records of moderate croup, 17.4 % — of wide croup.

The offspring of stallions were with mainly correct position of forelimbs and hind
limbs (52.2 % of all records), therefore 26.1 % of progeny had base-narrow position of
forelimbs and hind limbs and almost half (47.8 %) of all offspring of Spekonis sire line
stallions had records of toeing-out of forelimbs, the difference between the stallions was
not significant. Toeing-out of hind limbs was characteristic of 39.1 % of progeny. 21.7 %
of offspring had long foreleg, 30.4 % — moderate foreleg. 43.5 % of the offspring had
records of well-muscled foreleg. This was a characteristic trait of the progeny of Sidrabs,
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however, the difference was not significant. In general, development of forelimbs of
all the horses in Spekonis sire line was found as good with well-developed cannons,
fetlocks and flexor tendons, good hoofs, 43.5 % of progeny had records of moderate de-
veloped knees, 21.7 % — of sloping pasterns. A significant difference (P < 0.05) between
stallions was found in good development of hock joints — the progeny of Sidrabs had
significantly higher results while the progeny of Sultans often had records of moderate
developed hock joints, however, the difference for this trait was not significant. The
progeny of Sultans also had records of long and sloping pasterns of hind limbs. The
condition of hooves of hind limbs was good; hooves were mostly correct and firm. The
offspring of Sidrabs showed worse results in correctness of movement, having a trend to
put legs narrow both for forelimbs and hind limbs and swing outwards, nevertheless, a
significant difference was not found.
The description of the progeny of each stallion is shown in Table 5.

Table 5. The characteristic traits of progeny of Latvian Warmblood carriage type stallions from
Spekonis sire line

Number of foals

Stallion | with description Characteristic conformation traits
of conformation
Sagapo 2 Moderate jowls, slope and oval croup, toeing-out of forelimbs and hind

limbs, moderate developed knees, well-developed cannons of hind legs.

Sidrabs 8 Harmonic body, well-development of ties and muscles, proportional
head with wide jowls, straight profile and long poll, expressed eyes,
long, high or moderate standing, straight neck, moderate long and mod-
erate high withers, long and moderate slope shoulders, long loin, mod-
erate long to long, optimal shaped, oval croup, wide or moderate, deep
chest, round—shaped ribs, moderate wide croup, correct position and
toeing-out of forelimbs and hind limbs, moderate to long, well-muscled
forelegs, well-developed knees, cannons and hock joints, normally de-
veloped fetlock joints, well-muscled gaskins, a trend to put legs narrow
both for forelimbs and hind limbs and swing outwards, several horses
had a long and concave back and a backward deviation of the carpus.

Sprinters 4 Wide jowls, expressed eyes, moderate slope shoulders, straight loin,
wide and deep chest, base-narrow position of forelimbs, toeing-out of
forelimbs and hind limbs, well-developed cannons, small hooves.

Sultans 9 Moderate developed ties, moderate long neck, moderate long poll, mod-
erate high withers, moderate long and optimal shaped croup, moderate
chest and croup, correct position and toeing-out, well-muscled moderate
forearm, moderate developed knees, good cannons and fetlock joints,
moderate long and in some cases sloping pasterns of forelimbs, good
flexor tendons, firm hooves, moderate developed hock joints, several
horses had standup shoulders and concave back and base-narrow posi-
tion of forelimbs and hind limbs, long, sloping pasterns of hind legs and
low heel.

10
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The earlier authors noticed that horses of Spekonis sire line had a long neck more
often than the representatives of the other historical sire lines. In 1985, 20.0 % of horses
from Spekonis sire line had good withers, 42.8 % — good, long croup, 20 % — long,
sloped shoulders, but only 5.7 % of them had concave back and 8.6 % — toeing-out.
Such conformation fault as sloping pasterns that is typical nowadays was not found at
all in 1985. The earlier authors reported that 12.3 % of mares of Spekonis sire line had
base-narrow position of forelimbs. The evaluation results in 1985 showed that Spekonis
line had the best quality in the breed in the group of stallions older than 3 years [9]. This
kind of comparison had not been carried out nowadays yet, because actual sires were of
various origins. It is also not easy to compare stallions by the quality of progeny, mainly
because the selection of horses is difficult due to large number of horse owners and less
data from all young horses. Furthermore, some stallions had a small number of progeny
and were not used for breeding purpose, too intensive by.

CONCLUSIONS

1. The comparison of Latvian Warmblood carriage type stallions of Spekonis sire line
and their progeny by the quality of conformation showed that the stallions did not
differ significantly.

2. Some differences in the conformation of the progeny was found by the description
of conformation traits — in width of chest, shape of croup — for slope croup and oval
croup, good development of hock joints and occurrence of long back and long neck
(P <0.05).

3. The progeny of stallion Sidrabs were more qualitative, although had such conforma-
tion faults as toeing-out and a trend to put legs narrow both for forelimbs and hind
limbs and swing outwards.

4. Toeing-out was the most common conformation fault for all progeny from this line
(occurrence of trait — 47.8 %), also long (26.1 %) and concave back (30.4 %).

5. The analysis of the origin of stallions showed that they came from three founder’s
sons, and it was recommended to maintain the division in three branches hereafter
with the aim to preserve a diversity of breed’s carriage type.

6. There was insufficient evaluation data of some stallions, licensed before 2010, with-
out description of the traits defined as methodical of the recent breeding program.
It was necessary to organize a repetitive evaluation of sires that would help to cal-
culate heritability.

11
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PE3IOME

I'maBHas wesp B pasBefeHUE JOMAAEH yHIpsKHOrO Thma JIaTBUHCKON MOpPOAs! — MOJIY-
YUTHh TUITHYHBIX YUCTOTIOPOAHBIX )KHBOTHBIX C MUHUMAJILHBIM BIMSTHUEM COBPEMEHHBIX
CIIOPTUBHBIX TOPOJI. B Halle Bpemsi camas paclipoCTpaHEeHHAS JIMHUS YTIPSYKHOTO TUIA —
muaust Cnexkonuca. Llexp paboTsl ObUTa CPaBHUTH Ka4eCTBO dKCTEPhepa KepedIloB 1 X
noToMcTBa JIMHUK CHEeKOHUCa YOPSKHOTO TUNa JIaTBUiickoi mopoabl.

B uccnenoBanue aHanM3UpOBaHbI JJaHHBIC O 12 JMIIEH3UPOBAHHBIX JKEPEOIOB JIH-
Huu CrniekoHuca. Mcrmons30BaHbl JaHHBIE O SKCTEPHEPHON OIIEHKE M OMHCAaHUE KCTe-
PBEPHBIX Ka4€CTB YEThIPEX KePEeOIIOB U UX TOTOMKOB.

AHanu3 IPOUCXOXKICHUS KEPEOIIOB MOKA3aJI, YTO KEePEOIIbI ABJISIOTCS NPEACTABH-
TETSIMU TPEX Pa3HBIX BETBEH JIMHUHA M B MPEABITYIIEM PEKOMECHIYETCSI COXPAHHUTH Pa3-
HOOOpasue B TeHEANOTHH.

HccnenoBanne SKCTEpbepHUX KauecTB MOTOMCTBA MOKa3ala, YTo MPeCTaBUTENsIM
JUHUH XapaKTepHA CyXas KOHCTUTYIUS, TAPMOHUYECKOE CIIOKEHHE, XOPOIIIO Pa3BUTHIE
CBSI3KH, TIPONIOPIIMOHAIBHAS TOJIOBA C IIPSIMBIM MPOQIIIEM, ITMPOKUMU TaHAIIIAMH U BbI-
Pa3UTENIbHBIMHU [Ia3aMU, IPsSIMasi 1SSl CPEHEH JUTMHBI, OJJHAKO OOJIbIIAsi 4YacTh MOTOM-
CTBa MMEET Y3KYIO TOCTAHOBKY HOT U Pa3MeT MaJIbIIEB.

beum ycranoBnenst qocroBepHbie pasiuune (P < 0.05) Mexay moToMKOB xepeOIioB
B TaKHX MPUMETAX, KaK JJIMHHAS CIUHA, [UTMHHBIA ¥ MIUPOKUN KPyT, TUPOKAs TPYIb,
XOpOIIIoe pa3BUTHE 0aOOK, TIe HAWIYUIIHE PE3yIbTaThl TTOKa3adu IMOTOMKH kepedIa
Cunpadca, HO KpOME TIO3UTUBHBIX KaY€CTB Y HUX BCTPEYAFOTChS M pa3MeT U HETOYHOCTH
Xo/1a.

KiroueBbie cioBa: JlaTBuiickas mopoja Jomaael, yIpsHKHOW THII, KepeOIibl, JTn-
Hus CreKoHuca, 3KCTepbep

' Asrop s nepenucku. E-mail: laineorbidane@inbox.lvze
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ABSTRACT

The population genetic analyses were carried out on 17 microsatellite loci for 4439
horses of 15 breeds including Altai, Bashkir, Buryat, Khakasskaya, Mezenskaya, Pe-
chorskaya, Tuvinskaya, Vyatka, Yakut, Zabaykalskaya, Shetland Pony, Akhal-Teke,
Thorougbred, Orlov Trotter and Russian Heavy Draught bred in Russia. The compared
mean values of microsatellite variation were insignificantly higher in the inspected na-
tive breeds in comparison with most cultural breeds. Population diversity varied in the
inspected breeds by Ae from 3.21 to 4.47, by Ho from 0.605 to 0.776. The high allele
variability including 4 private alleles ASABI7D, CA425E, HMS2D and HMS2G was
found in Bashkir horse. The studied populations differed in their genetic structure and
degree of differentiation (Nei's genetic distances were in the interval 0.154—0.662). The
analysis showed that the native breeds of horses from Eastern Europe and Asia form
overall cluster. All native populations of horses revealed rather high resources of genetic
variability permitting successful implementation of conservation programs.
Keywords: genetic diversity, horse breeds, microsatellite DNA

INTRODUCTION

One of the priority tasks of the international programs of FAO and EAAP is the conser-
vation of animal genetic resources. Investigation and rational use of the gene pools of
domestic studs and local breeds is of great importance due to good adaptation to local
climatic conditions, resistance to diseases and universal qualities. Russia has a significant
part of the world’s resources of horse breeding. The Russian Federation State Registry of

14



CHARACTERIZATION OF GENETIC HORSE BREEDING RESOURCES ...

selection achievements includes 44 horse breeds half of which are unique native popula-
tions. Russia has a long history of horse breeding, and various indigenous breeds had been
developed in different geographical regions. The horse has always played an important
role in the cultural historic traditions of people. In Russia there were created such well-
known breeds as Orlov Trotter, Don, Budenny, Tersk, Russian Heavy Draught and some
other during the last three centuries. In recent years the country succeeds in developing
meat herd horse breeding. Traditionally, horse meat dishes are in great demand in many
nationalities on the territory of the Russian Federation.

The genetic characterization of a population is a useful initial step in the breed con-
servation and may be beneficial for future breeding strategies and selection programs.
Genetic markers designed for parentage verification were extensively used to assess the
levels of genetic variation of different horse breeds and to determine phylogenetic rela-
tionships with other populations [2, 3, 5, 6, 10, 11].

In conservation genetics, one main objective is to preserve the genetic variability
within a population, assuming there is a positive correlation between genetic variation
and population viability that may result from inbreeding, gene drift and periodical mi-
gration of animals in different horse breeds [4, 7, 8, 9, 12].

The aim of this study was to conduct a comparative analysis of the genetic diversity
and relationships of different Russian horse breeds using microsatellite markers and the
data on other domestic horse populations.

MATERIALS AND METHODS

In the study hair root and blood samples were used from 4439 horses of 14 native and
stud breeds, including Altai, Bashkir, Buryat, Khakasskaya, Mezenskaya, Pechorskaya,
Tuvinskaya, Vyatka, Yakut, Zabaykalskaya, Shetland Pony, Akhal-Teke, Thoroughbred,
Orlov Trotter and Russian Heavy Draught. The samples from the horses of native breeds
from Siberia (Buryat, Khakasskaya, Tuvinskaya, Zabaykalskaya) were collected during
the 2008-2009 expeditions on studying horse resources. DNA extraction was performed
by standard procedure from both hair root samples and whole blood samples using “Ex-
tra Gene ™ DNA Prep 200” and “Diatom ™ DNA Prep 200 kits (Laboratory Isogene,
Russia). PCR products of 17 panel microsatellite markers (AHT4, AHT5, ASB2, ASB17,
ASB23, CA425, HMS1, HMS2, HMS3, HMS6, HMS7, HTG4, HTG6, HTG7, HTG10,
LEX3 and VHL20) were amplified with the fluorescently labeled primers (StockMarks®,
Applied Biosystems) and them analyzed on the automated DNA sequencer ABI 3130 at
the Laboratory of Genetics of the All-Russian Research Institute for Horse Breeding.

Genetic diversity within the populations was evaluated by the total number of allele
variants (Na), effective number of allele (Ae), number of allele per loci (NV), observed
(Ho) and expected heterozygosity (He) and Fj, coefficients calculated using GENEPOP
1.3. Genetic differentiation among breeds was characterized by estimating overall and
F, values using FSTAT [1].

15



Lyudmila Khrabrova, Alexander Zaitsev, Marina Zaitseva, Liliya Kalinkova, Irina Gavrilicheva

RESULTS AND DISCUSSION

The number of alleles at each locus varied between 6 (HTG7) and 19 (ASB17) and on
average amounted to 7.16 per locus. In addition to the standardized equine DNA typing
allele nomenclature of 17 equine-specific STR loci [13], the presence of four additional
alleles (ASAB17D, CA425E, HMS2D and HMS2G) was detected in local horse breeds.
There were significant differences in the effective number of allele (Ae) and number of
allele per loci (NV) among breeds (Table 1). Population diversity varied in inspected
breeds by Ae from 3.21 to 4.47 and by NV from 5.29 to 8.44. The private alleles were
registered only in some native breeds including Bashkir (4), Altai (2), Yakut (2) and
Pechorskaya (1). Most of the private alleles were in very low frequencies and below
5 %. Only one private allele at locus ASB17 in the Altai horse from Ulagan was in high
frequency (17 %).

The observed heterozygosity (Ho) values among the horse breeds ranged from 0.605
(Mezenskaya) to 0.776 (Tuvinskaya). Only 8 from 15 breeds were in Hardy-Weinberg
equilibrium (HWE) and had negative F values for all loci. The reason of positive Fj
values for Burayat, Vyatka, and Zabaikalskaya breeds may have been due to a small
number of tested animals.

Table 1. Statistical parameters of 15 horse breeds based on 17 microsatellite loci

Breed n A, H, H, F, NV
Altai 39 4.466 0.744 0.723 -0.070 7.47
Bashkir 100 4.440 0.750 0.755 —0.006** 8.29
Burayat 13 3.213 0.656 0.610 0.061 7.47
Khakasskaya 15 4.045 0.726 0.723 —0.024 5.65
Mezenskaya 18 3.808 0.693 0.605 —0.112 5.53
Pechorskaya 12 4.253 0.738 0.718 —-0.069 5.81
Shetland Pony 32 3.640 0.702 0.701 0.003 6.19
Tuvinskaya (Tuva) 30 4.204 0.748 0.776 0.013* 5.88
Vyatka 14 3.721 0.691 0.680 0.018 5.29
Yakut 42 4.270 0.732 0.734 —0.003* 7.00
Zabaikalskaya 31 4.013 0.729 0.765 0.019 5.82
Akhal-Teke 870 3.872 0.697 0.695 —-0.004 7.65
Orlov Trotter 1244 3.741 0.706 0.692 0.020** 8.44
Russian Heavy Draught 34 3.759 0.670 0.679 0.029 6.50
Thoroughbred 1945 3.519 0.689 0.697 —0.012%** 6.88
A. — effective number of alleles; H. — expected heterozygosity; H, — observed heterozygosity Fi; — popula-
tion inbreeding level; NV— average amount alleles per locus.
Significant levels: *P < 0.05; **P < 0.01; ***P < 0.001.
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The compared mean values of microsatellite variation were insignificantly higher
for the inspected native breeds than for the cultural breeds. The high values of genetic
diversity (Ae, NV and Ho) including the number of private alleles were found in Altai,
Bashkir and Tuvinskaya horses. Among stud breeds, Orlov Trotters had the highest allele
variations (NV = 8.44) and total level of observed heterozygosity (Ho = 0.706). Obvi-
ously a high level of genetic diversity in the Orlov Trotter breed is explained by the fact
that it carries the blood of many European horse breeds.

The studied populations differed in their genetic structure and degree of differen-
tiation. Nei's genetic distances were in the interval of 0.154-0.662. Figure 1 shows the
genetic relationship among horse breeds from restricted maximum likelihood analysis of
the gene frequency data at 17 microsatellite loci. The analysis showed that the Russian
native horse breeds from Eastern Europe and Asia form an overall cluster with Orlov
Trotter and Russian Heavy Draught breeds.

Shetland Pony
Russian Heavy Draught
Vyatskaya
Zabaikalskaya
Khakasskaya
Altai
Bashkir :J‘

Yakut
Orlov Trotter
Pechorskaya 1
Buraytskaya
Mezenskaya
Akhal-Teke
Thoroughbred
Tuvinskaya

010 015 020 025 030 035 040 045
Linkage Distance

Fig. 1. Dendrogram of genetic distances between Russian horse breeds

Our dendrogram supports the view of Van de Goor et al. [14] that the phyloge-
netic microsatellite analysis reveals three clusters of related breeds: (i) the cold-blooded
draught breeds, (ii) the pony breeds and (iii) the Warmblood riding breeds (in our case
Akhal-Teke and Thoroughbred) together with the hot-blooded Standardbred. Orlov Trot-
ters and to a lesser extent Russian Heavy Draft horses were used to improve many native
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breeds for a long time, which of course had an impact on the genetic structure of local
populations. It is interesting that Shetland Pony and Tuvinskaya horses, which both were
in comparative isolation for many centuries, formed separate branches and significantly
distanced from all the other breeds.

CONCLUSION

Microsatellite markers are more likely to detect small differences between populations
than other methods due to their high levels of allelic variation, being able to discrimi-
nate in both mean number of alleles and overall heterozygosity. Our study demonstrates
genetic differences between stud and native horse breeds that are bred in Russia. The
studied populations differed in their genetic structure and degree of differentiation. The
analysis showed that the native breeds of horses from Eastern Europe and Asia form an
overall cluster. All native populations of horses revealed rather high resources of genetic
variability permitting successful implementation of conservation programs. However,
past experience in other countries showed that horse breeds used for meat production
can undergo major declines in population number very rapidly. It is important to be
concerned about the genetic diversity of native horse breeds on the basis of effective
management, especially in respect to small populations.
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XAPAKTEPUCTUKA TEHETHYECKUX PECYPCOB KOHEBO/ICTBA
POCCHH C UCITOJIB3OBAHUEM STR MAPKEPOB

Jlronmuiia Xpaoposa', Anekcanap 3aiiueB, Mapuna 3aiineBa, Jlnnua Kannnkosa,
HNpuna l'appuianyena

Bceepoccuiickuii HaydHO-UCCICIOBATEIECKUN HHCTUTYT KOHCBOACTBA
391105 n/o /lusoso, Psazanckas obracms, Poccus

PE3FOME

C wucronp3oBaHueM 17 MHKpPOCATEIUTUTHBIX JIOKYCOB OBUT MPOBEACH IMOMYJSIIHOHHO-
reHeTnueckuil ananus 4439 nomaneit 15 nmopon, pazBoaumsix B Poccun, Bkrouas ai-
TalCKy10, OAIIKUPCKYI0, OyPATCKYIO, XaKaCCKyI0, ME3€HCKYIO, IIEY0PCKYI0, TYBUHCKYIO,
BATCKYIO, SIKyTCKYIO, 3a0aifiKalIbCKyl0, MIETICHJICKOTO TOHHU, aXaJTeKHMHCKYIO, YHCTO-
KpPOBHYIO BEPXOBYIO, OPJIOBCKYIO PHICHCTYIO U PYCCKYIO TSKeJI0BO3HYI0. CpaBHHUBaeMble
CpeaHHe 3HAYEHUSI MUKPOCATEIUTUTHON N3MEHYNBOCTH OBLTH HE3HAYMTEIHHO BhIIIE Y U3-
YYEHHBIX a0OPUTEHHBIX OO, YeM y OoJiee KyJIbTYPHBIX TOpox Jomaaei. [lomymsim-
OHHOE Pa3HOOOpa3ue y U3yUCHHBIX MOPOJI BAPHUPOBAIIO IO TOKazaTensim A, ot 3,21 1o
4,47, H, ot 0,605 x 0,776. Beicokasi cTerieHh TOTUMOPGHOCTH TIPH HAUTMIUH 4 TIpUBaT-
Heix ameneit ASAB17D, CA425E, HMS2D u HMS2G 6pita BeIsiBIeHa y OalIKHPCKOH
nomanu. M3ydaemble MOMyMSALUM Pa3IndyaUCh MO CBOEH T'€HETHYECKOH CTPYKType U
crerieny nudepeHranm, TeHeTHIECKNe paccToSHUS 10 Nei HaXOMITNCh B MHTEpBaJie
0,154-0,662. Ananu3 noxkasaj, 4T0O MECTHbIE IOPObI Jiomaaei u3 Boctounoit EBpornsl u
A3zun B niesniom popMupyrot o0muii kiactep. Bece MecTHbIE TOMYIISINY JIOMAACH UMEITH
JIOCTATOYHO BBICOKHE PECypChl TEHETUYECKON M3MEHYHNBOCTH, TIO3BOJISIONIEH yCIICIITHO
peanu30BbIBATh MPOrPaMMBbl IO UX COXPAHEHHUIO.

KonioueBbie ciioBa: reHeTHUECKOE pa3zHOOOpa3ye, HOPOIbl JOMIAJeH, MUKpOCaTel-
nutel JJTHK
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ABSTRACT

Despite the lower production and abilities to compete with high-productive breeds, local
breeds are still important for countries as their heritage. The cultural and environmen-
tal roles of these breeds have to be taken into account and proper efforts have to be put
on their conservation and sustainable utilization. The aim of this study was to describe
current state, activities, support and state of endangered animal genetic resources in the
Slovak Republic. The study was performed based on data from national database for
animal genetic resources and measures supported via Rural Development Programme.
There were 14 breeds eligible for the support via Rural Development Programme. De-
spite of this support some populations decreased in size. No poultry farmers requested
for this support. The study showed that in Slovakia the passion for the certain breed is
very important for its conservation and the legal base is needed for ensuring the long-
term maintaining of the endangered breeds.
Keywords: animal genetic resources, monitoring, conservation, local breed

INTRODUCTION

It is generally recognized that the local breeds are the source of genes for improving the
health and performance traits for mainstream breeds and are well adapted to a specific
environment [9]. The local breeds keep their historical value, they are important in pro-
duction of local animal products and help in supporting the employment in the marginal
regions. Despite these facts local breeds have to face the drop of the population size.
The main factor of rapid erosion of farm animal diversity is lack of economic profit-
ability of local breeds [4]. There was significant drop of numbers of all species in region
of Central and Eastern Europe during transformation period (1989-2002) reported by
several authors [2, 6, 8, 12]. On the other hand, there is a trend of increasing population
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size of exotic breeds in the Slovak republic. Although not so competitive in production
field, the cultural and environmental values of local breeds have to be recognized and
supported. According to Global Plan of Action for Animal Genetic Resources the efforts
to conserve and sustainably use the animal genetic resources were grouped into sev-
eral strategic priority areas. These include characterization, inventory and monitoring of
trends and associated risks, sustainable use and development, conservation, and policies,
institutions and capacity-building [3].

The aim of the study was to describe and evaluate the current state of animal genetic
resources in Slovakia. The emphasis was given to monitoring, conservation measures
and support of in situ conservation of animal genetic resources.

MATERIALS AND METHODS

In the study data from national database (EFABIS) and measures supported via Rural
Development Programme were used to describe the state of animal genetic resources
and their conservation and sustainable use.

The monitoring of animal genetic resources is performed via cooperation with
Breeding Services of the Slovak Republic, s. e. and authorized breeders’ organizations
of respective breeds. The population data of 104 breeds was updated for year 2013.
Detailed numbers are presented in Table 1. There are 14 other breeds monitored in Slo-
vakia. However, these are not registered in the database as these are mainly recently
imported exotic breeds reared mostly on one farm.

Since 2007 Slovakia has provided the support for the conservation of genetic resources
in agriculture via Rural Development Programme (2007-2013) in accordance with Coun-
cil Regulation (EC) No. 1698/2005 and Commission Regulation (EC) No. 1974/2006.

Table 1. The list of updated population data by the species
Species | Breeds together Updated for year 2013 | Not updated/ Extinct

Cattle 14 11 3
Goose 4 1
Duck 3 2 1
Goat 3 1
Rabbit 43 41 2
Chicken 30 16 14
Horse 11 11 0
Turkey 1 0 1
Sheep 12 12 0
Pig 10 4
Japanese quail 4 4
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RESULTS AND DISCUSSION

The state administration promotes the conservation of the biological diversity of farm
animals by passing and sticking to legislative measures the most important of which is
Act No. 194 of 1998 on Farm animal breeding. This act specifies the rights and duties
of authorized organizations and certified breeders’ associations to carry out their profes-
sional activities connected with animal breeding [5]. This act also defines the “protected
farms”, however this paragraph lost its power after Slovakia entered European Union.
These are defined as farms keeping animals of endangered breeds that are used for con-
servation of breed gene pool and maintenance of its historical value [1].

At the present the legislation is insufficient and the long-term program for protec-
tion and sustainable use of animal genetic resources has to be adopted. There is still lack
of funding and capacities to ensure the appropriate long-term conservation of the most
endangered and valuable animal genetic resources.

Slovakia was the member of EFABIS (European Farm Animal Biodiversity Infor-
mation System) project financed by EU (2002—-2005) with aim to create a net of data-
bases enabling regular and automated synchronization of data among the single national
nodes. In the present the Slovak EFABIS node is updated on yearly base. National EFA-
BIS node is hosted and managed by Research Institute for Animal Production Nitra.

The most of animal genetic resources conservation is realized via rearing of ani-
mals on the farms (in sifu). The support via Rural Development Programme (RDP) is
provided as the compensation of income loss due to lower production [10]. The list of
breeds eligible for the support is summarized in Table 2. In the recent study [11] authors
compared the numbers of purebred animals of supported breeds. The results are not clear
as the number of animals decreased in some breeds and increased in others. However,
support plays a role in preventing the breeds of becoming extinct.

Table 2. Species and breeds supported via RDP 2007-2013

Species | Breed
Cattle Slovak Pinzgau
Sheep Valachian (original type)
Goat White Shorthaired
Horse SlO\{ak Warmblood, Hutsul, Furioso, Nonius, Slovak Sport Pony, Lipitsa, Shagya Arab,
Noric of Murany
Chicken Oravka, Plymouth Rock, Rhode Island Red, New Hampshire, Vlaska, Sussex
Goose Slovak White, Suchovy

Beside in situ conservation, there are ex situ in vivo and ex situ in vitro conservation
efforts aimed on maintaining breeding animals and sperm of endangered local breeds.

The local breeds including original type of Valachian sheep, Oravka chicken Zobor-
sky and Nitriansky rabbit, Mangalica pig and Japanese quail are maintained in ex situ in
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vivo conditions at Research Institute for Animal Production Nitra. Slovak University of
Agriculture in Nitra is active in ex situ conservation of Oravka chicken.

The efforts for ex situ in vitro conservation exist in Slovakia though not organized.
Insemination centers and National Stud keep the samples, mainly the sperm for the com-
mercial use. Since 2009 Research Institute for Animal Production Nitra hosts and man-
ages the database CRYOWeb with aim to register the samples of endangered breeds of
farm animals available for long-term conservation. In the present there are samples kept
and registered at RIAP Nitra and partner insemination center.

Cattle. There were 11 breeds of cattle updated in 2013 in the database. These in-
cluded 3 multipurpose breeds, one dairy and 7 beef breeds. The most typical breeds are
dual-purpose Slovak Simmental and Slovak Pinzgau. While the Slovak Simmental breed
represents the biggest part of the cattle, the Pinzgau breed is considered at risk. This is not
due to population size, but due to high level of inbreeding. The Slovak Pinzgau breed is
supported by the Rural Development Programme (RDP) as it is considered endangered on
the European level. Although the population size of Slovak Pinzgau breed is stabile, the
number of purebred animals is low and decreasing. The number of herds is also decreas-
ing and farmers use the crossing with beef breeds [7] to turn their herds to beef produc-
tion and extensive farming. In the last years the population of beef breeds has increased
rapidly and several exotic breeds were imported like Gasconne, Salers, Chianina.

Sheep. In 2013 there were 20 breeds of sheep monitored. Some of the populations
are so small and are represented only by one or two farmers and therefore only 12 of
them are regularly updated in database. In sheep Valachian breed is supported via Rural
Development Programme. Although the number of animals increased since support pro-
vided, farmers declare that the increase is mainly due to their enthusiasm for the breed
and its tradition (Table 3).

Table 3. Number of registered purebred females of supported breeds

Breed | 2009 2011 2013
Pinzgau 1600 1763 1430
Valachian 30 102 225"
White Shorthaired 744 934 774
Slovak Warmblood 1857 1650 923
Hutsul 119 129 150
Furioso 267 156 172
Nonius 58 22 38
Slovak Sport Pony 177 92 75
Lipitsa 140 152 185
Shagya Arab 156 171 181
Noric of Murany 239 100 112
*year 2012
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There are proposals to include the Tsigai and Askanian Merino breed into the list of
RDP supported breeds. Although the population size of Tsigai sheep is stabile the Sheep
Breeders™ Association is warning that the number of purebred animals is decreasing. The
similar situation is reported for the Improved Valachian breed.

Goat. The situation with goats is quite similar to sheep and cattle although the size
of populations is smaller. There were five breeds monitored in 2013 from which two
were updated in database. The exotic breeds of goats were imported during the last few
years but these are mainly reared as hobby animals or tourist attractions. The White
shorthaired goat was supported via RDP and recently there is proposal to support also
the Brown Shorthaired goat.

Pigs. There were six breeds monitored in 2013. The sizes of pig populations are
stabile or decreasing in Slovakia and so are the numbers of purebred animals. This is
mainly due to intensive crossbreeding and use of hybrids. The production of breeding
animals is also decreasing. There was no pig breed supported via RDP.

Horses. The situation with horses is quite different compared with the previous
species. In 2013 there were 11 breeds monitored. The populations of horses are rather
small and slightly changing in time. Most of breeds are classified as endangered and
are supported via RDP and it is planned to support them also in the future. As the size
population of horses is small, there are some efforts of breeders’ associations in storing
the frozen semen for future use.

Poultry and rabbits. The situation in poultry breeding is the most alarming. There
were 17 breeds of chicken, 3 breeds of geese and 2 breeds of ducks monitored and up-
dated in 2013. The support for several breeds of poultry was provided in the period of
2007-2013. Despite the support, no farmer submitted a request for subsidies. The rear-
ing of purebred poultry is mainly performed by small farmers, who keep their flocks not
just for production reasons.

Table 4. Number of poultry purebred females in registered farms of Slovak association of breeders
Breed / Species 2009 2011 2013

Oravka / chicken 485 295 350

Slovak White / goose 56 29 34

Suchovy / goose 85 25 55

Although the rabbit sector is on the edge of interest, there were 43 breeds monitored
in 2013. The situation is similar to poultry where farmers keep their animals mainly as
their hobby. There are 10 rabbit breeds that were created by Slovak farmers and enthu-
siasts.
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CONCLUSION

Although there is missing legal frame and lack of funding, some measures for animal
genetic resources protection have been applied in Slovak republic. The passion for do-
mestic breeds of poultry and rabbits helps preventing these breeds from becoming ex-
tinct. The most important step in protecting the animal genetic resources is adopting the
legislative that will organize the efforts of all stakeholders and ensure funding for the
conservation of most endangered breeds.
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ABSTRACT

The aim of the study was to determine how age at first calving affects the lifetime milk
productivity and longevity in Latvian Brown and Latvian Blue cow genetic resources.
The data was obtained from Agricultural Data Centre and for the research the data was
collected about the age at first calving, milk productivity and life length. The study in-
dicated that in Latvian Brown cow genetic resources lifetime productivity was higher in
the group of cows with first calving age under 24 months (13909.5 kg energy corrected
milk (ECM)). The same situation was recorded in Latvian Blue cow breed (15905.2 kg
ECM). The longest lifespan was found in the Latvian Blue cow breed, in the group where
cows first time calved before the age of 24 months (2330 days). Life length in the Latvian
Brown cow breed was significantly higher in the first calving age group under 27 months
(2068-2080 days).
Keywords: genetic resources, age at first calving, milk productivity, longevity

INTRODUCTION

Latvia has two local dairy cow breeds: Latvian Brown and Latvian Blue. Latvian Brown
genetic resources include cattle with at least 60 % Latvian Brown breed blood provided
that the rest 40 % are Danish Red or German Red (Angler) cow blood. The productiv-
ity in higher lactation should not be lower than 4000 kg and the milk protein content
should not be lower than the breed’s average. Latvian Blue cattle are ascribed to animal
genetic resources — if they have more than 50 % Latvian Blue blood and at least breed’s
average milk productivity and milk protein content. Latvian Brown and Latvian Blue
cow breeds are characterized by decent longevity, but the level of productivity in these
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cow breeds is not very high. The average life length of Latvian Brown and Latvian Blue
cow in 2012 was 4.29 lactations in comparison with local Holstein Black and White
cows — 3.50 lactations. In general, longevity as a trait is mainly affected by different
factors including cow health, reproductive traits, breed, breeding conditions, productiv-
ity and others.

The average life length of Latvian Brown cows was 3.49 lactations, but of Latvian
Blue cows it was 3.66 lactations. The reason behind that difference might be the aim of
animal breeding, because Latvian blue cows are not in general used for production pur-
poses, but mainly for tourism and hobby breeding purposes.

The aim of the study was to determine how age at first calving affects the lifetime
productivity and longevity of Latvian Brown and Latvian Blue cows preserved as part
of national genetic resources.

MATERIALS AND METHODS

In the study the data was analysed on 288 Latvian Brown and 74 Latvian Blue cows that
had started at least the first lactation and were culled from the herd in the period from
2000 to 2013. Latvian Brown and Latvian Blue cows were adequate regarding the ge-
netic resource requirements for each breed.

The data used in this study was obtained from Latvian Agricultural Data Centre. The
information about the cow productivity, the date of cows’ birth, the date of first calving
and the date of culling was obtained from the data base. The above mentioned traits were
used to calculate the cows’ lifespan, lifetime productivity, and daily productivity.

To characterize milk productivity, energy corrected milk (ECM), was calculated by
the following formula [8]:

[(0.383 x fat, %) + (0.242 x protein, %)]
3.14

ECM = milk yield x

The data in Tables are represented as mean + standard error. The factor of farm im-
pact on cow longevity and productivity traits was determined by the analysis of variance.
Pairwise comparisons between different first calving ages and between different cow
breeds were carried out using Bonferroni test.

The mathematical processing was performed using the SPSS program package.

RESULTS AND DISCUSSION

In our study the average age at first calving is 27.9 months, whereas the average first
calving age of Irish dairy cows is 25.8 months [4], Italian Holsteins 28.1 months [9],
Swedish dairy cows 28.4 months [5] and Chinese Holstein dairy cows 29.3 months [10].
The literature indicates that the highest lifetime productivity was determined for cows
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that first calved at the age of 24-28 months [7, 10]. This age gives highest productivity
levels in the first lactation, and in all productive life. The considerable variation in calv-
ing age observed both within and between farms may be attributed to differences in age
at first breeding as a result of farm management and/or poor growth rate, or it may be
primarily related to heifer fertility.

The highest productivity in the lifespan was recorded for Latvian Blue cows, that
first calved before the age of 24 months (15905.2 kg energy corrected milk (ECM)), but
the lowest productivity was recorded for Latvian Blue cows that first calved over 30
months of age (9036.8 kg ECM) (Table 1).

Table 1. The correlation between life time productivity and age at first calving for Latvian Brown
and Latvian Blue cows
Breed Age at first Number X + s¢ Min Max V, %
calving, month of cows
<24 60 13909.5 £ 1105.91* 4769 39944 67
. 24-27 88 12873.3 £913.18*% 4069 31949 64
Latvian Brown
28-30 74 13100.2 £995.8248 4670 35670 65
>30 66 11969.7 £ 1054.45% 4010 39532 47
<24 18 15905.2 £ 1644.414 4032 30397 47
24-27 22 12926.1 + 1487.4248 3874 28585 54
Latvian Brown
28-30 17 12854.2 £ 1692.1048 4048 21150 56
>30 17 9036.8 + 1692.108 4151 20524 64
AB_ traits with different superscriptions are significantly differ at level 0.05

The average milk yield of Latvian Brown cows was significantly higher (13909.5 kg
ECM) for cows that first calved younger than 24 months, but it was significantly lower
(11969.7 kg ECM) for cows which first calved older than 30 months. When the age of
first calving was 24-27 and 28-30 months no significant differences were found, but
the average lifetime productivity was slightly lower than that of cows that firstly calved
younger than 24 months.

Latvian Brown and Latvian Blue cow breeds are known for their potential on high
longevity, and they are characterized as undemanding for life conditions and great resist-
ance to other environment factors. The highest lifetime productivity was reached within
the groups of cows which first calved at the age of 21, 22 and 24 months (more than
17000 kg ECM per lifetime), and the lowest at the age of 30 months and over (lifetime
productivity was lower than 10000 kg ECM). In Smolensk there was a study on the
population of Holstein cows that showed the optimal first calving age of 27-30 months.
In this calving group larger milk productivity and milk yield in the first lactation was
found [13]. Significantly longer life was determined in the Latvian Blue cow breed in the
group with the first calving age less than 24 months (2330 days), but the shortest life was
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recorded in the Latvian Brown cow breed when the age at first calving was <27 months
(2068-2080 days) (Table 2).

Table 2. Correlation between life length and age at first calving of Latvian Brown and Latvian
Blue cattle
Breed Age at first Number X+ 5% Min Max V, %
calving, month | of cows
<24 60 2068 + 110.94 720 3960 43
. 24-27 88 2080 + 84.84 810 3690 40
Latvian Brown
28-30 74 2132 + 87.448 990 3840 35
>30 66 2227 +£91.6° 960 4170 33
<24 18 2330 + 163.84 810 3450 30
. 24-27 22 2102 + 122.78 1140 3090 27
Latvian Blue
28-30 17 2133 +180.28 960 3390 35
>30 17 2255 +192.448 1140 4200 35
AB _ traits with different superscriptions are significantly differ at level 0.05

Latvian Brown cows that first calved older than 30 months had significantly longer
life, but in the Latvian Blue breed the situation was diametrically opposite — the cows
that first calved at the age under 24 months had significantly longer life. The literature
survey shows that lifespan is longer for cows that first calve at the age of 23 months or
earlier [1, 3].

Daily productivity is one of the main farm economy indicators. Different studies
have shown that the costs of raising one heifer — future cow — are at least 3 times higher
than the profit that comes from one slaughtered cow [2, 14]. The average daily milk
productivity is shown in Table 3.

Table 3. Correlation between daily productivity and age at first calving of Latvian Brown and
Latvian Blue cows
Breed Age at first Number X + s¢ Min Max V, %
calving, month | of cows
<24 60 6.0 +0.304 4.5 10.7 42
) 24-27 88 5.6+£0.234 4.4 11.5 45
Latvian Brown
28-30 74 5.5+0.26%8 4.3 10.5 67
>30 66 4.8+0.278 3.9 10.8 53
<24 18 6.5 +£0.494 5.3 9.2 47
24-27 22 5.8 +£0.444 43 9.6 54
Latvian Blue
28-30 17 5.5+0464 35 8.2 35
>30 17 3.8 £0.468 2.7 7.77 27
AB _ traits with different superscriptions are significantly differ at level 0.05
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Daily productivity (6.5 kg ECM) was highest in the cow group that first calved

younger than 24 months old, and the lowest productivity was in the cow group with the
first calving age over 30 months (3,8 kg ECM). Both breeds — Latvian Brown and Lat-
vian Blue — show the same tendency, mainly because of lower lifetime productivity and
longer life of cows in that group.

Literature survey indicated that the optimal age at first calving for dairy cows is

24-27 months, and in this group there are most stable results regarding every previously
viewed characteristics [2, 3].

CONCLUSIONS

The highest lifespan productivity was recorded in Latvian Blue cows that first cal-
ved before the age of 24 months (15905.2 kg ECM), and the lowest productivity
was recorded in Latvian Blue cows that first calved older than 30 months (9036.8
kg ECM).

The highest lifetime productivity was reached within groups of cows which first
calved at the age of 21, 22 and 24 months (more than 17000 kg ECM per lifetime),
and the lowest — at the age of 30 months and over (lifetime productivity was lower
than 10000 kg ECM ).

The highest daily productivity (6.5 kg ECM) was recorded in the group of cows that
first calved younger than 24 months old, whereas the lowest productivity was in the
cow group with the first calving age over 30 months (3.8 kg ECM).
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BJUSIHUE BO3PACTA IMEPBOI'O OTEJIA HA MOKU3HEHHY IO
MPOAYKTUBHOCTD U JOJITOJIETUE TEHETUYECKUX PECYPCOB
JIATBUMCKOM BYPOM M JIATBUMCKOM I'OJIYBOM KOPOB

Jlacma I{uenasa', JJanna Emcyc, Jlura Ilaypa

Wuctutyt Arpoduorexnomnoruii, JlarBuiickuii CenbCKOX035HCTBEHHBI YHUBEPCUTET
Jluena -2, LV-3001, Encasa, Jlamesus

PE3FOME

Llenp paboTHI OblIA OIPENEINTh, KAK BO3PACT IIEPBOTO OTEJA BIMAET HA MOKU3HEHHYIO
MPOAYKTUBHOCTH U JOJITOJIETHE TEHETHUECKUX pecypcoB JlarBuiickoit Oypoii u JlaTBuii-
CKOM TOITy001i KOPOB.

B wuccnenoBanne mcnonb3oBaHbl JaHHbIE CelbCKOXO3IMCTBEHHOTO LIEHTpaA O Te-
HETHYeCKHX pecypcax JlarBuiickoil Oypoii u JlaTBuiickoii romy0oii xopoB. B pabote
IIPEICTABIICHBI IAHHBIE O BO3PACTE IEPBOTO OTENA, JOJTOJIETHE U MOJIOYHON MPOIYyK-
TUBHOCTH. B X0z1€ paboTHI BBISIBICHO, YTO HANOOJIBIIAS TIOKU3HEHHAS! TIPOAYKTUBHOCTD
JlarBuiickux OypbIX KOPOB ObLiIa B IPYIIIE TEX KOPOB, KOTOPHIE B IEPBBIH pa3 OTSIUIUCH
B Bo3pacte 10 24 mecsue (13909.5 kr). B rpynme JlarBuiickux romyObIX KOpOB Ha-
OmromaeTcs Takas ke cutyanus (15905.2 kr). Hanbonbmas mpogonKUTenbHOCTD YKU3HH
Obl1a y KOpoB mopobl JlaTBuiickas roiay0asi, KOTOpbIEe B IEPBBIH pa3 OTEIHIINCH B BO3-
pacte 1o 24 mecsues (2330 mgHeit), HO HANMEHbIAs MPOIOJDKUTEITFHOCTD KU3HU ObLIa
y KOpoB nopossl JlarBuiickast Oypasi, KOTOpble B EPBBIH pa3 OTEIWINCH B BO3PACTE 110
27 mecstes (2068—-2080 mueii).

KuoueBble cjioBa: BO3pacT MEPBOTO OTENA, MOJIOYHAS TTOKU3HEHHAS IPOJYKTHB-
HOCTb, JJOJITOJIETHE

' Asrop ms nepenucku. Ten. +371 27006964, e-mail: lasma.cielava@llke.lv
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ABSTRACT

The insulin-like growth factor (IGF-1) is associated with several economically important
traits, namely with growth and development of animals. The aim of this study was to
investigate the insulin growth factor gene polymorphism and to determine its effect on
the growth rate of cattle. IGF-1 gene polymorphism was analyzed using PCR-RLFP
method using Sna Bl restriction enzyme. Insulin like growth factor (IGF-1) gene A alelle
occurred with 0.471 rate, and B alelle — 0.529 rate. A alelle at a highest rate (0.708) was
found in the Lithuanian Black and White breed, and B alelle (0.711) in the Limousine
breed. The breeds were grouped in beef and dairy cattle breeds. It was found, that IGF-1
A gene allele frequency varied from 0.368 in beef cattle breeds to 0.676 in dairy cattle
breeds. Meanwhile, the B allele frequency varied from 0.324 dairy cattle breeds to 0.632
beef cattle breed. The cattle IGF-1 gene AA genotype occured with 0.235 frequency, AB
genotype — 0.471 frequency and BB genotype — 0.294 frequency. AA genotype with the
highest frequency (0.500) was found in the Lithuanian Black and White breed, AB — in
the Charolais breed (0.533) and BB — in the Limousine breed (0.474). It was established
that the beef cattle with IGF-1 gene BB genotype had the largest weight gain in all
feeding period (122.7 g, P < 0.05) compared with milk cattle breeds.
Keywords: insulin-like growth factor (IGF-1), polymorphism, cattle
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INTRODUCTION

In recent years, the interest in cattle selection, based on genetic technologies has
significantly increased. It is important to adjust properly the achievements in selection
and genetics, when the market dictates basics requirements for the intensive farming
conditions. Molecular genetic techniques permit to evaluate animals and use to a full
extent useful economic traits. Through these techniques we can identify genes, affecting
livestock productivity. It is known that productivity of livestock and economic traits,
such as growth rate of the animal, amount of meat and milk and other properties are
determinate by genes. One of the most important genes, affecting cattle productivity
traits is insulin-like growth factor 1 gene. It was found, that IGF-1 gene encodes a
growth factor that is associated with body weight growth of the animal [3]. Equally,
IGF-1 gene is influencing development of muscle. It also promotes consumption and
protein synthesis of amino acids in muscle and other tissues [1]. Two polymorphic IGF-1
sites were analyzed considering productivity traits of beef cattle. The study of Hereford
cattle indicated, that microsatellites polymorphism of the promoter region of IGF-1 gene
is associated with the body weight at birth and weaning, as well as the growth rate [7].
According to Ge and other researchers [4] this type of polymorphism was not found in
the Angus cattle breed. According to Li et al., [6] cattle with IGF-1 gene BB genotype
had higher weight at weaning. BB genotype was also established as superior, because
bulls with BB genotype had higher growth rate [2].

The aim of this study was to investigate the insulin-like growth factor gene
polymorphism and to determine its effect on the growth rate of cattle.

MATERIAL AND METHODS

Fifty one cattle were genotyped belonging to the Lithuanian Black and White (LBW),
Lithuanian Red (LR), Limousin (Li), Charolais (Ca) cattle breeds. The data of productivity
(weight gain averages in different quarters) of cattle were obtained from UAB ,,Silutés
veislininkyste®. Investigated bulls were grown from 210 days to 500 days of age. The
bulls were weighed in every four quarters. Genotyping was done in Lithuanian University
of Health Sciences, K. JanuSauskas Laboratory of Animal Genetics. Hair root samples
(10-20 pc.) were taken into plastic bags with references. DNA was extracted from hair
roots using a phenol-chloroform method. PCR reactions were performed using Applied
Biosystems 2700 Thermal Cycler. IGF-1 gene was analyzed using PCR-RLFP method,
with primers of the IGF-1 gene [4], direct 5’~ATTACAAAGCTGCCTGCCCC-3’ and
reverse 5’-ACCTTACCCGTATGAAAGGAATATACGT-3" oligonucleotide primers
(10 pmol) 0,2 mM dNTP, 50 mM MgCl,, 10 x Taq Buffer (NH4) SO,, 1 U Taqg DNA
polymerase, BSA (20 mg/ml) (“Fermentas”). The polymerase chain reaction (PCR) was
done under the following conditions: 95°C for 3 min, 94°C for 45 s, 62°C for 45 s,
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and 72°C for 45 s with a final extension at 72°C for 5 min. The reaction is carried out
by 35 cycles [7]. After amplification, PCR product was digested with Eco 1051 (Sna
BI) restriction enzyme. After PCR 249 bp fragment was obtained. After digestion with
restriction enzymes, we got A allele—223 bp, 26 bp, and B allele — 249 bp. The genotyping
was done in 3 % agarose gel stained with ethidium bromide and photographed under UV
light using ,,MiniBisPro* video documentation instrument (Herolab).

The statistical analysis was performed on the statistical package R 2.12.2 and Excel
spreadsheet 2010. We calculated the detection of IGF genes genotypes frequencies in
different cattle breeds. Heterozygosity assessment calculated the classical y? criterion.
Unbiased estimator of variance was used for analysis breed and genotypes to evaluate
the influence. The comparative group of averages difference to evaluate significance was
counted Student’s test. Differences were considered statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Bovine IGF-1 gene allele and genotype frequencies were calculated in each tested cattle
breed. The insulin-like growth factor gene of two alleles (A and B) was found in all
tested breeds. IGF-1 gene A allele frequency varied from 0.289 in the Limousine breed
to 0.708 in the Lithuanian Black and White breed, and B allele — from 0.292 in the
Lithuanian Black and White breed to 0.711 in the Limousine breed. In all studied cattle
breeds, A allele frequency was found 0.471 and B allele 0.529 frequency (Table 1).

Table 1. IGF-1 gene allele frequencies in four cattle breeds
Breed n Allele
A B

Limousin 19 0.289 0.711
Lithuanian Black and White 12 0.708 0.292
Lithuanian Red 5 0.600 0.400
Charolais 15 0.467 0.533
Total: 51 0.471 0.529

The breeds were grouped as beef and dairy cattle breeds. It was found, that IGF-1
A gene allele frequency varied from 0.368 in beef cattle breeds to 0.676 in dairy cattle
breeds. Meanwhile, the B allele frequency varied from 0.324 dairy cattle breeds to 0.632
beef cattle breeds (Table 2).
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Table 2. IGF-1 gene allele frequencies of beef and dairy cattle breeds
Alleles
Breeds
A B
Li + Ca (beef) 0.368 0.632
LBW + LR (dairy) 0.676 0.324

Three different genotypes — AA, AB and BB have been identified of insulin-like
growth factor (IGF-1) gene. IGF-1 of gene AA genotype had the lowest frequency and
ranged from 0.053 in the Limousine cattle breed to 0.500 in the Lithuanian Black and
White cattle breed. Meanwhile, the AB genotype occurred with highest frequency and
ranged from 0.400 in the Lithuanian Red cattle breed to 0.533 in the Charolais cattle
breed.

Insulin-like growth factor gene‘s BB genotype frequency varied from 0.083 in the
Lithuanian Black and White cattle breed to 0.474 in the Limousine cattle breed. In the
investigated group of cattle AA genotype frequency was found 0.235, AB genotype
frequency 0.471 and BB genotype frequency 0.294 (Table 3).

Table 3. IGF-1 gene genotype frequencies of the studied cattle breeds
Breed Genotype
AA AB BB

Limousin 0.053 0.474 0.474
Lithuanian Black and White 0.500 0.417 0.083
Lithuanian Red 0.400 0.400 0.200
Charolais 0.200 0.533 0.267
Total: 0.235 0.471 0.294

Breeds grouped as the beef and dairy cattle breeds showed that AA genotype of
IGF-1 gene ranged from 0.118 in the beef cattle breeds to 0.471 in the dairy cattle
breeds. Meanwhile, the AB genotype with highest frequency from 0.412 occured in the
dairy cattle breeds to 0.500 in the beef cattle breeds. The lower BB genotype frequency
occured from 0.118 in the dairy cattle breeds to 0.382 in the beef cattle breeds (Table 4).

Table 4. IGF-1 gene of genotype frequencies of the beef and dairy cattle breeds
Genotype
Breeds P
AA AB BB
Limousin + Charolais (beef) 0.118 0.500 0.382
Lithuanian Black and White +
Lithuanian Red (dairy) 0471 0412 0.118
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Insulin-like growth factor gene polymorphism and its influence on cattle weight
gain (Table 5) has been investigated. Cattle with AA genotype of IGF-1 gene had a
higher daily gain per 2™ fattening quarter (1143.2 + 42.40 g) compared with AB (1036.6
+ 64.27 g) genotype. Meanwhile, cattle of BB genotype had statistically significantly
higher daily gain during the 1% fattening quarter (1418.1 + 86.55 g, P < 0.05) the 3"
fattening quarter (769.3 + 96.23 g, P < 0.05), 4" fattening quarter (503.0 = 48.97 g,
P > 0.05), and also the daily gain during the whole fattening period (865.9 + 46.22 g,
P <0.05) (Table 5).

Table 5. Influence IGF-1 gene on cattle weight gain

Geno- N Weight gain in | Weight gain in | Weight gain in | Weight gain in | Weight gain dur-
type 1 quarter, g 2 quarter, g 3 quarter, g 4 quarter, g ing all period, g

AA 12 1133.8+38.95° 1143.2+42.40 4233+68.18° 4374+72.14  6789+39.64°
AB 24 1397.8+67.83> 1036.6+64.27 644.9+80.60 495.1+39.64  722.5+35.52%
BB 15 1418.1 £86.55* 1051.4+44.86 769.3+96.23* 503.0+4897  865.9+46.22°

&b _ averages, different letters of the table column marked with different letters, differ statistically signi-
ficantly from each other (p < 0.05).

In order to highlight the IGF-1 gene influence on the cattle weight gain, multi
factorial genetic analysis was performed: breed, genotype and combined factor: breed x
genotypes and their impact on cattle weight gain. The breed had a statistically significant
influence on the weight gain variation per 1, 2, and 4 quarter. The genotype statistically
significant influenced the weight gain during all fattening period (Table 6).

Table 6. Influence the genetic factors to cattle weight gain
Weight gain in | Weight gain in | Weight gain in | Weight gain in Welght gam
Factors 1 quarter, % 2 quarter, % 3 quarter, % 4 quarter, % during all
d e d e d e d e period, %
Breed 31.0%** 16.0%* 14.6 16.7* 12.9
Genotype 3.7 1.6 3.6 0.6 11.5%
Breed x Genotype 8.9 8.2 3.1 5.7 4.4

The breeds were grouped as to beef and dairy cattle. IGF-1 gene AA genotype beef
breeds cattle are characterized by a higher daily gain per quarter 2 (1221.8 £ 68.11 g)
compared with dairy cattle breeds (1103.9 + 50.80 g). The beef cattle of AB genotype had
a higher weight gain during the 1st quarter (1463.6 £ 89.35 g) compared with the dairy
cattle breeds (1237.9 = 52.47 g) genotype, also BB genotype beef cattle characterized
by higher daily gain during the 1% quarter (1469.7 = 91.29 g) compared with the dairy
cattle breeds (1083.0 + 83.00 g), although the data were not statistically significant.
Meanwhile, BB genotype beef cattle were distinguished by the largest weight gain in
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all the feeding period (882.2 + 51.57 g, P < 0.05) compared with the dairy cattle breeds
(759.5 £ 61.50 g) (Table 8).

Table 7. Comparison of IGF-1 gene influence on fattening traits in beef and dairy cattle breeds
Li+ Ca (beef) LBW + LR (dairy)
Fattening period AA AB BB AA AB BB
4 17 13 8 7 2

Weight gain in 1096.8 + 1463.6 + 1469.7 + 1152.3 + 12379+ 1083.0 +
1 quarter, g 79.95 89.35 91.29 45.38 52.47 83.00
Weight gain in 1221.8 + 993.00 1059.4 + 1103.9 + 1142.4 + 999.5 =
2 quarter, g 68.11 86.62 51.28 50.80 55.34 55.50
Weight gain in 569.3 + 674.8 + 793.8 = 3503 + 5723+ 610.5+
3 quarter, g 161.02 104.42 108.34 55.83 116.25 166.50
Weight gain in 305.0+ 501.1+ 520.6 £ 503.6 + 480.6 + 388.5+
4 quarter, g 16.17¢c 50.38 54.73 101.65 64.55 55.50
Weight gain during 756.5 + 7422 + 882.2+ 640.1 + 674.7 759.5 +
all period, g 43.71 44.41= 51.57° 51.48 57.23 61.50
2 _ different letters in table row marked averages, statistically significantly difference between each
other (p < 0.05).

In recent years, the interest in beef and dairy cattle selection based on genetic
technologies has increased. Animals can be selected by identification of genetic markers,
related to specific trait. Such quantitative traits, like the growth rate of the animal and
others productivity traits are controlled by multiple loci in the chromosomes.

It was found that insulin-like growth factor (IGF-1) gene, located in the 5 chromosome,
regulates the growth rate of cattle [10]. Our studies showed, that IGF-1 gene A alelle
occurred with 0.47 rate, and B alelle — 0.53 rate. A alelle at the highest rate (0.708) was
found in the Lithuanian Black and White breed, and B alelle (0.711) in the Limousine
breed. Similar results were reported by other researchers, that B alelle occured with the
highest frequency — 0.54, and A alelle — 0.46 frequency [8], however, other researchers
found that A and B alelle frequencies were respectively 0.52 and 0.48 [10].

After estimation of IGF-1 gene genotype frequencies, we found three genotypes —
AA, AB and BB. AB genotype was found with the highest — 0.47 frequency, while AA
genotype — 0.24 and BB — 0.29 frequency. BB genotype was identified at the highest
frequency (0.38) in the beef cattle breeds compared with the dairy cattle breeds (0.12).
Our results correlate with the data published by other researchers. The scientists, found
that AA genotype occured with 0.29 frequency, BB genotipe — 0.24 frequency and the
highest frequency was of AB genotype (0.47) [10].

Cattle fattening trait data analysis indicated that cattle with IGF-1 gene BB genotype
had a higher daily gain. According to our study, BB genotype with the highest frequency
occured in the Limousine cattle breed (0.474) and the lowest in the Lithuanian Black
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and White cattle breed (0.083). AB genotype with the highest frequency occured in the
Charolaise cattle breed (0.533) and the lowest frequency — Lithuanian Red cattle breed
(0.400). AA genotype with highest frequency occured in the Lithuanian Black and White
cattle breed (0.500) and lowest — in the Limousine cattle breed (0.053).

According to Li et al., [6], BB genotype of cattle IGF-1 gene characterizes higher
weight at weaning. Curi et al., [2] found significant IGF-1 gene genotype dependence
on body weight in genetically different age groups. In the study it was found that BB
genotype was superior, because bulls with BB genotype had higher growth rate [2].

Our results showed statistically significant differences of fattening traits between
the genotypes. The growth rate of cattle with BB genotype was higher (865.9 + 46.22 g;
p < 0.05), compared with AA (678.9 + 39.64 g; p < 0.05) and AB (722.5 + 35.52 g;
p < 0.05) genotypes. Our results coincided with the studies of other researchers, where
animals with BB genotype had a higher daily gain. Studies were carried out in Poland,
finding correlation between IGF-1 gene polymorphism and cattle growth rate and milk
yield features. It was found that the growth rate of cattle with BB genotype was higher,
than that of AA and AB genotypes, whereas the milk yield indicators showed that AB
genotype cows were estimated better than AA and BB genotype cows. Such conclusions
were drawn because in AB genotype cows yielded higher fat and protein content milk [11].

Our research suggests that the most useful IGF-1 gene allele is B allele, because
animals with B allele and BB genotype are characterized by a higher weight gain.

The purpose of agricultural livestock selection is to breed and raise animals that
have high productivity and other useful characteristics, to reduce production costs and
to produce quality agricultural products that satisfy the needs of consumers and meet
quality requirements of market. The use of molecular genetics methods may speed
up cattle selection process, improve the quality of beef, lower costs, and make our
production competitive in foreign markets. Insulin-like growth factor (IGF-1) gene is
an important genetic marker, because its physiological effects are directly related to the
economic traits. Regarding biological functions, insulin-like growth factor (IGF-1) gene
is a genetic marker for prognosis of bovine growth rate.

CONCLUSIONS

1. Two alleles: A and B were found in the examined of insulin-like growth factor (IGF-
1) gene in cattle. A alelle was found with with highest frequence 0.708 in the Lithu-
anian Black and White and lowest frequency — 0.289 in the Limousine cattle breed.
B alelle, which increases cattle weight gain, was found with the highest frequency
(0.711) in the Limousine cattle breed, and with the lowest frequency (0.292) — in
Lithuanian Black and White.

2. In the investigated group of cattle, three genotypes — AA, AB and BB had IGF-1
gene. AA genotype was present in 24.0 % cattle, AB genotype — 47.0 % cattle, and
BB genotype, which increased the bovine weight gain in 29.0 %.
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The Limousin breed cattle had the largest amount of BB genotype 47 %.

BB genotype bovine had a significantly greater 187 g (p <0.05) weight gain than AA
genotype cattle.

The genotype influence 11.5 % (p < 0.05) in cattle weight gain rate variability.
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SANTRAUKA

Insulino augimo faktorius (IGF-1) yra susijes su keliais ekonominiu pozitiriu svarbiais
ypatumais, biitent su galvijy augimu ir vystymusi. Sio darbo tikslas — istirti insulino
augimo faktoriaus geno polimorfizmga ir nustatyti jo jtaka galvijy augimo spartai. Insulino
augimo faktoriaus geno polimorfizmas nustatytas PGR-RFIP metodu, naudojant Sna Bl
restrikcinj fermentg. Galvijy IGF-1 geno A alelis rastas 0,471 dazniu, o B alelis — 0,529
dazniu. A alelis didziausiu dazniu (0,708) rastas Lietuvos juodmargiy veisléje, o B alelis
(0,711) — Limuziny veisléje. Sugrupavus veisles | mésiniy ir pieniniy galvijy veisles,
nustatyta, kad IGF-1 geno A alelio daznis kito nuo 0,368 mésiniy galvijy veislése iki
0,676 pieniniy galvijy veislése. Tuo tarpu B alelio daznis kito nuo 0,324 pieniniy galvijy
veislése iki 0,632 mésiniy galvijy veislése. Galvijy IGF-1 geno AA genotipas rastas 0,235
dazniu, AB genotipas — 0,471 dazniu, o BB genotipas — 0,294 dazniu. AA genotipas
didziausiu dazniu (0,500) rastas Lietuvos juodmargiy veisléje, AB — Sarolé veisléje
(0,533) ir BB — Limuziny veisléje (0,474). Nustatyta, kad statistiskai reik§mingai IGF-1
geno BB genotipo mésiniai galvijai pasizyméejo didziausiu priesvoriu 122.7 g p < 0,05
per visa pen¢jimosi laikotarpj lyginant su pieniniy veisliy galvijais.
RaktaZodziai: insulino augimo faktorius (IGF-1) genas, polimorfizmas, galvijai
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PE3IOME

WNucynunonono6ueiii dakrop pocra (IGF-1) cBs3an ¢ HECKOIBKUMH SKOHOMUYECKH
BR)XHBIMU IIOKA3aTEIsIMHU, B YaCTHOCTH C POCTOM M Pa3BUTHEM XUBOTHbIX. Llenp —
uccnenosatb nomumoppusm IGF-1 rena u ero BIMsSHUS Ha TEMIl POCTa KPYIHOTO
poraroro ckota. Ilomumopdmsm IGF-1 rena ycranosmen mpu momormu [TLP-IT/IPD
MeTo/ia C ucrnojib3oBaHueM Sna Bl ¢epmenrta pectpukiuu. Amnens A IGF-1 rena
KPYITHOTO pOoraroro ckora Obu1 HalgeH yactotoit 0,471, amtens B — wacroroit 0,529.
Makcumanshas yactora A amrens (0,708), Haiimena y JIMTOBCKOUW dYepHO-TIECTPOIA
nopoysl, a B amnens — (0,711) y mopoxsr Jlumysun. Yacrora pacnpenenena ot 0,235
AA renoruna, 0,471 AB renoruna u 0,294 BB renoruma. AA reHOTHI CaMO# BBICOKOH
gacToTsl (0,500) Haiimen y JIutoBckoit yepHo-niéctpo mopoasi, AB — Illapone mopomsr
(0,533) u BB — moponst Jlumyszun (0,474). Temn pocta KpyImHOTO POraToro CKOTa ¢
reHotuniom BB Obu1 BhIlIE 10 cpaBHEHMIO € TeHOTUTIOM AA 1 AB.

KiaroueBble cioBa: nHCyTHHONONOOHBIN dakTtop pocta (IGF-1), mommmopdusm,
KpYIHBIA POraTblii CKOT
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ABSTRACT

The Slovak Pinzgau cattle belong to the group of endangered breeds in the Slovak republic.
The decreasing population of the breed is changing the orientation of production from milk
to production of heavy weaners in suckler cow system. The experiment was set to measure
the thickness of muscle on three important body parts (shoulder, back and rump) and to
study the relationships between muscle development and muscle thickness measured by ul-
trasound. Live weight and ultrasound measurements of muscle thickness were obtained be-
fore second pasture season at the average age of 744 days (24 months and 14 days). The live
weight was 487.05 kg and the average lifetime daily gain was 614.16 g/day. The average
muscle thickness measured by ultrasound was 45.28 mm on shoulder, 55.08 mm on loins
and 95.35 mm on rump. The score for muscle development had the highest statistically sig-
nificant coefficient correlation with live weight at measurement (rp = 0.36-0.46). Similarly,
the average daily gain had a significant relationship with the score for muscle development.
The score for muscle development on the back and rump had significant correlation coeffi-
cients with muscle and whole tissue thickness. It means that with increasing growth intensity
it is possible to increase muscle development in Pinzgau population. Statistically significant
correlation coefficients between the objectively measured muscle thickness and the score for
muscle development proved that the score for muscle development describes correctly the
musculature of animals. More research is needed for better characteristics of Pinzgau cat-
tle as rustically breed able to produce heavy weaners in the system of suckler cows (cow —
calf production) in low input production scheme. Special selecting scheme creation is also
needed for Pinzgau young breeding stock in this production system.

Keywords: Slovak Pinzgau cattle, ultrasound, muscle thickness, average daily gain
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INTRODUCTION

As a consequence of the farm animal breeding and intensive use of a relatively small
number of breeding stock, there is a progressive decrease in genetic variability. The loss
of genetic variability can lead to the decrease of breed adaptability, worsening of the
health state and finally to reduction of its farm use. Many of the original (autochthonous)
farm animal breeds, which were replaced by more efficient breeds in the past, are now
endangered and preserved “in situ““ as small populations in some regions. The possible
extinction of these breeds would also mean irrecoverable loss of the genetic variability
and thus the loss of unique gene and allele combinations that could be very useful in the
future, e.g. for the generation of new farm animal genotypes. The Slovak Pinzgau cattle
belong to these endangered breeds in the Slovak republic.

Since early 90's, there is a visible decreasing trend of Pinzgau cattle population in
Slovakia. Milk production has been the most important trait in the majority of farms.
Pinzgau cows were considered as not sufficient in milk yield and this led to crossing
with dairy breeds, mostly Red Holstein. Pinzgau is, however, suitable to highly exten-
sive production systems (low input) using seasonal grazing of permanent pastures in
the mountain region of Slovakia. Its walking ability, rusticality and overall robustness
with milk production above 3500 kg from grazing allow producing of heavy weaners for
later fattening in suckler cow production systems. Kica et al. (2001) proved that young
bulls of the breed are good for fattening [2]. In our previous work we proved that muscle
thickness of Pinzgau bulls is slightly smaller than that of Simmental, but significantly
higher than that Holstein bulls [4]. Farmers in the mountain regions have not been com-
petitive in comparison to the lowland dairy farms and have been changing production
from dairy to beef in the system of suckler cows. This trend is visible in Table 1 after
year 2008. In 2008, a significant decrease in the numbers of milk recorded Pinzgau cows
was registered in three consequent years there is a trend towards increase.

Table 1. Number of Pinzgau cows in milk and beef performance
Number N.hlk Total Average | Finished Percentage | Number of | Calves
. yield . of cows | cows under under
Breeding | offirst | . number | milk yield | lacta-
in first . . under per- | beef per- beef per-
year lacta- of lac- | inall lac- | tions per
. lacta- . . formance | formance | formance
tions . tations tations Cow
tion control control control
2011/2012 525 4044 2299 4567 3.40 82.00 1071 623
2010/2011 607 3756 2564 4420 3.57 82.20 1943 608
2009/2010 584 3755 2865 4506 3.64 85.12 1589 569
2008/2009 807 4155 3978 4777 3.65 80.82 1490 492
2007/2008 762 4015 3798 4653 3.75 70.17 1628 673
2006/2007 926 3943 4553 4543 3.35 85.63 1853 883

Source: Breeding Services of Slovak Republic, State Enterprise, Results of milk, beef and suckler cows per-
formance control in Slovakia, 2008, 2009, 2010, 2011, 2012 and 2013.
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The aim of the study was to examine suitability of the scale for linear evaluation
of muscle development based on the scale used for Aberdeen Angus breed for linear
evaluation of exterior of Slovak Pinzgau cattle. Another aim was to measure thickness
of muscle on three important body parts and to study the relationships between muscle
development and muscle thickness measured by ultrasound.

MATERIAL AND METHODS

Eighty-five Slovak Pinzgau heifers from 3 different herds located in the mountain re-
gions of northern Slovakia were used in this study. The animals were born in 2010-2012,
were measured and their exterior was evaluated at the age of 24 months, before the
second grazing season in their life. The age was selected due to the fact that the growth
ability and muscle thickness are minimally affected by the pregnancy at this age because
heifers are just before the first conception or only in a very early stage of pregnancy.
Nine grades scale (1 is minimum and 9 is maximum) was used for linear evaluation of
muscle development. This scale is routinely used for linear evaluation of exterior in Slo-
vak Beef Cattle Breeders®™ Association. Scoring was performed by a trained specialist in
the same day when ultrasound measurements and live weights were obtained.

Growth intensity was calculated for the period between birth and age at measure-
ment. Ultrasound measurements of musculus infraspinatus on shoulder blade, musculus
longissimus thoracis at lumborum at loins and musculus gluteus medius above os ischi
on rump were obtained according to the methodology published in the article Polak et
al. 2001 at the age of 24 months (before the second pasture season) [3]. Echocamera
Aloka PS2 with probe UST 4403, 3.5 MHz; 1720 mm was used for measuring muscle
thickness. The basic statistics of each measured variable and the correlation coefficients
among the grades for muscle development and ultrasound measurements were calcu-
lated by procedures STAT and REG in statistical package SAS 9.2.

RESULTS AND DISCUSSION

It is difficult to discuss our results with other authors because Pinzgau cattle and its beef
production or muscle development have not been analysed or there were the results of
bulls or steers in different conditions. Live weight and ultrasound measurements of mus-
cle thickness were obtained before the second pasture season at the average age of 744
days (24 months and 14 days). The live weight was 487.05 kg and the average lifetime
daily gain was 614.16 g/day. The average score for muscle development in Pinzgauer
heifers at 3 evaluated positions was more or less the same; 5.48 on shoulders, 5.22 on
back and 5.44 on rump. The range between minimum and maximum was 3 to 8. This
result is in agreement with the commonly accepted fact that in an ordinary herd it is hard
to find animals in positive or negative extremes. The basic statistics of measured vari-
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ables are presented in Table 2. The average muscle thickness measured by ultrasound in
our group was 45.28 mm on shoulders, 55.08 mm on loins and 95.35 mm rump (Fig. 1).
In our previous studies ultrasound measurements were lower [4, 5]. This difference can
be due to the fact that in those studies young bulls were used, 9 months younger than
the heifers in our study and the steers kept in extensive pastures in high latitude. Muscle
thickness lower by 3 or 4 mm were obtained also in our previous study which focused on
the same category animals but 3 months younger [1]. The layer of muscle, fat or whole
tissue thickness measured by ultrasound were the lowest on shoulder and the highest on
rump (Fig. 1). Fat layer measured in this study at all scanned positions was higher than
that for the Limousine breed, published by Polak et al. (2013) but lower than in Pinzgau
heifers in the same publication [1].

120 OFat
B Muscle

100 BWhole tissue

80

60

40

20

Shoulder blade Loins Rump

Fig. 1. Thickness of muscle, fat and whole tissue thickness (mm) measured
by ultrasound on shoulder blade, loins and rump

The score for muscle development had the highest, statistically significant, correla-
tion coefficient with live weight at measurement (r,= 0.36-0.46). Similarly, the average
daily gain significantly correlated with the score for muscle development (Table 3). The
score for muscle development on back and rump had significant correlation coefficients
with muscle and whole tissue thickness (Table 4). It means that with increasing growth
intensity, it is possible to increase the muscle development in Pinzgau population. Sta-
tistically significant correlation coefficients between the objectively measured muscle
thickness and the score for muscle development proved that score for muscle develop-
ment describes correctly the musculature of animals. The correlation coefficients be-
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Table 2. Basic statistics of measured variables

Standard | Mini- | Maxi-

Variable Mean deviation | mum | mum
Muscle development on shoulder blade 5.48 0.78 4.00 7.00
Muscle development on back 5.22 0.84 3.00 7.00
Muscle development on rump 5.44 0.85 4.00 8.00
Total score for muscle development 16.13 2.18 11.00  22.00
Daily gain (g. day ™) 614.16  84.66 44547 852.73
Age at measurement (days) 744.22 68.76 606.00 993.00
Live weight at measurement (kg) 487.05  60.90  333.00 640.00
Proportion of muscle in whole tissue layer on shoulder blade (%)  88.81 3.02 80.86  95.92
Proportion of muscle in whole tissue layer on back (%) 87.72 2.33 82.54 9195
Proportion of muscle in whole tissue layer on rump (%) 92.04 2.12 86.18  96.03

Table 3. Correlation coefficients of grades for muscle development and selected variables of growth
intensity

el el
Muscle development on shoulder blade 0.36+++ 0.17 0.25+
Muscle development on back 0.46+++ 0.31++ 0.26+
Muscle development on rump 0.41+++ 0.14 0.32++
Total score for muscle development 0.46+++ 0.23+ 0.31++

Table 4. Correlation coefficients of grades for muscle development and ultrasound measurements

Variable Muscle _ Fat Whgle tissue Proportioq of muscle
thickness | thickness thickness in whole tissue layer
Muscle development on shoulder blade 0.16 -0.04 0.15 0.11
Muscle development on back 0.36+++ 0.05 0.35+++ 0.24+
Muscle development on rump 0.25+ 0.04 0.26+ 0.06

tween grades for muscle development and selected variables of growth intensity and
ultrasound measurements showed that the best ability to characterise animal muscling is
muscle development on back.

CONCLUSIONS
Statistically significant correlation coefficients between the objectively measured mus-

cle thickness and the score for muscle development proved that the score for muscle
development describes correctly the musculature of animals. The correlation coefficients
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between the grades for muscle development and the selected variables of growth inten-
sity and ultrasound measurements showed that the best ability for beef characterisation
of beef production is muscle development on the back.

More research is needed for better characteristics of Pinzgau cattle as rustically
breed able to produce heavy weaners in system of suckler cows (cow—calf production)
in low input production scheme. Special selecting scheme creation is also needed for
Pinzgau young breeding stock in this production system.

ACKNOWLEDGEMENT

This research was supported by a grant of European Community under project Low-
InputBreed FP7 No. KBBE 222632; the equipment used in the study was purchased
during implementation of the projects “LAGEZ No. 26220120051 and “CEGEZ No.
26220120042.” supported by the Operational Programme Research and Development
funded from the European Regional Development Fund.”

LowInputBreeds

References

1. BullaJ., Polak P., Chrenek P. Pizgauer cattle in Slovakia. Slovak Journal of Animal
Science. 2013 (4). Vol. 46. P. 151-154.

2. KicaJ., Huba J., Polak P., Sakowski T. Comparison of meat yield in young bulls
of Slovak Pied breed, Braunvieh, Pinzgau and its crosses with Piemontese. Czech
Journal of Animal Science. 2000. Vol. 45. P. 405-412.

3.  Polak P, Sloniewski K., Sakowski T., Blanco Roa E. N., Huba J., Krupa E. In vivo
estimates of slaughter value of bulls using ultrasound and body dimensions. Czech
Journal of Animal Science. 2001. Vol. 46. P. 159-164.

4.  Polék P, Blanco Roa E. N., Krupa E., Huba J., Peskovi¢ova D., Oravcova M.
Relationship between tissue thicknesses measured on live Pinzgau bulls by ultra-
sound and weight of hot carcass. In: Book of abstracts from 56 Annual meeting of
EAAP, Uppsala Sveden, August 2005. WAP, Wageningen, 2005. P. 117.

5. Polak P., Tomka J., Krupa E., Kadle¢ik O., Kasarda R. Muscle and subcutaneous
fat thickness of Pinzgau steers after pasture period. Acta Fytotechnica et Zootech-
nica. 2007. Vol. 10. No. (3). P. 61-62.

6.  Results of beef and suckler cows performance control in Slovakia. Breeding Ser-
vices of Slovak Republic. Bratislava (2006-2012).

7. Results of milk performance control in Slovakia. Breeding Services of Slovak Re-
public, Bratislava (2006-2012).

50



ISSN 1392-6144
Animal Husbandry. Scientific Articles. 2014. 62. P. 51-61

UDK 636.4.082

PERFORMANCE TRAITS OF LITHUANIAN PIG GENETIC RESOURCES
TESTED IN TWO DIFFERENT ENVIRONMENTS

Violeta Razmaité

Institute of Animal Science, Lithuanian University of Health Sciences
R. Zebenkos str. 12, LT-82317 Baisogala, Radviliskis distr., Lithuania,
e-mail: Violeta. Razmaite@lgi.lt

Received 2014-05-05; accepted 2014-06-27

ABSTRACT

The pigs used in the study were purebred Lithuanian Indigenous Wattle and old genotype
Lithuanian White pigs evaluated under farm test and under control station test. The traits
evaluated and analysed are those recorded at performance testing in nucleus herds, us-
ing Piglog 105 equipment and performance testing in the control station by both Piglog
105 and carcass measurements. The data were subjected to analysis of variance in gen-
eral linear (GLM) procedure in SPSS 17 with LSD tests to determine the significance of
differences of means between the groups. The test environment affected the performance
traits of both Lithuanian pig breeds. The growth rate from birth to testing under farm
test was by 5 % and 6.8 % lower (P < 0.001), respectively, for Lithuanian White and
Lithuanian Indigenous Wattle pigs compared with pigs tested under control test station.
The ultrasonic measurements showed that fat thickness measured at point Fat 1 under
station test before the slaughter was 6.28 mm for Lithuanian Indigenous Wattle and 6.38
mm for Lithuanian White pigs higher (P < 0.001) than for pigs under farm test. The dif-
ferences in fat thickness measured at point Fat 2 between the station and farm tests were
lower. The mean value for Fat 2 under station test was 4.69 and 5.72 mm for Lithuanian
Indigenous Wattle and for Lithuanian White pigs, respectively, higher (P < 0.001) than
for the pigs under farm test. The muscle depth measured under farm test was by 5.1 %
higher (P < 0.01) for Lithuanian White and 7.3 % higher (P < 0.001) for Lithuanian
Indigenous Wattle pigs compared with the station test. The gender of tested pigs showed
significant effect on fat and muscle measurements. The lowest and highest fat thickness
(P < 0.001), respectively, was shown by entire and castrated males from both breeds.
The backfat thickness of Lithuanian Indigenous Wattle and Lithuanian White females at
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10™ rib under station test was, respectively, 5.37 mm and 5.98 mm higher (P < 0.001)
than at point Fat 2 under farm test. The differences found between the two test environ-
ments show higher adaptability of conserved Lithuanian pig breeds for extensive farm-
ing in small scale systems. The differences between the data from farm and station tests
also are problematic with respect to the breeding value estimation.

Keywords: test environment, backfat thickness, pigs, breed, gender

INTRODUCTION

Since the last century when the old breed of Lithuanian indigenous wattle pigs had been
restored at the Institute of Animal Science large scale of Lithuanian White pig breed
erosion have turned due to changing pig production system and conditions. As a con-
sequence to the increased market demand for leaner pork, Lithuanian pig production
made great strides to reduce the fat content of pig carcasses and improve the leanness
of pork through the use of only lean foreign breeds or as a solitary instance by absorp-
tive Lithuanian White pigs with lean breeds. All this resulted in the decline of purebred
Lithuanian White pigs in numbers. Consequently, both Lithuanian pig breeds, owing
to their small population sizes which are lower than 100 of adult animal, are at risk of
their disappearance. Therefore both Lithuanian pig breeds are the subject of farm animal
conservation program the aim of which is to maintain small populations and search for
possibilities to increase the populations through their wider use [9]. Rare breeds need
to be valorized by being associated with development initiatives. Valorizing rare breeds
is one of the ways to encourage breeders to keep them. Most development initiatives
are concerned with the valorization of a food product associated with a particular breed
or with a specific landscape on an extensive farming system [6]. The future market for
pork will be more heterogenous and dynamic, thereby asking for more market oriented
activities in this chain, at slaughterhouse, farmer and breeding stages [17]. There are
various approaches based on breeding planning aiming to achieve effective breeding in
smallholder production systems and these systems should be characterised and the role
of the animals within the system should be evaluated [3]. Beside the own organisation,
various other institutions are potential suppliers of data, for example, performance test-
ing stations, slaughterhouses [3]. Therefore, the objective of this study was to estimate
the parameters of Lithuanian Indigenous Wattle and old genotype Lithuanian White pig
performance under the conditions of farm and control station tests.

MATERIAL AND METHODS
Nine hundred-eighty pigs were used in the study. These pigs were purebred Lithuanian
Indigenous Wattle and old genotype Lithuanian White pigs. The study included the ma-

terial from four hundred-ten Lithuanian Indigenous Wattle pigs (216 gilts, 163 barrows
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and 31 entire boars) and five hundred-fifty-four pigs of the Lithuanian White pig breed
(326 gilts, 201 barrows and 27 entire boars). All pigs were born at the Institute of Ani-
mal Science of the Lithuanian University of Health Sciences. Two hundred-seven pigs,
including gilts and entire boars, were evaluated under farm test and seven hundred-
fifty-seven pigs, including gilts and barrows, were evaluated under control station test.
The traits evaluated and analysed are those traits recorded at the performance testing
in nucleus herds, using Piglog 105 equipment and performance testing in the control
station using both Piglog 105 and carcass measurements. Ultrasonic measurements to
estimate backfat thickness and muscle depth were made by Piglog 105 equipment 7 cm
from the midline between 3/4 lumbar vertebra (Fat 1) and between 3/4 last rib (Fat 2
and muscle depth). These measurements were also used to predict the lean meat content
of the pigs. The ultrasonic measurements were made and all data were collected by con-
trol-assistants both under farm test as a part of the on farm testing program and under
station test before the pig slaughter. The station test was applied for piglets from 30 to
110 kg. With the aim to compare growth rates, the growth rate for all pigs from birth to
testing at 85—-110 kg was calculated. The slaughtering was conducted with a minimum
handling stress in the abattoir for control slaughtering of the State Pig Breeding Sta-
tion. Eviscerated and splited longitudinally down the midline carcasses were chilled for
24 h at +2—-4°C. Twenty-four hours post-mortem the chilled carcasses were evaluated.
The measurements of midline backfat thickness were carried out with a ruler on the
left side of cold carcasses at the crest, at 6/7, 10, at the last rib, at the thinnest lumbar
backfat point and at three points over the gluteus medius (the anterior part, above the
highest point and at the posterior part). However, the backfat thickness analysed in the
present study and compared with the ultrasonic backfat thickness at point Fat 2 is the
backfat thickness at 10 rib. Concerning pig weight differences at testing, fat and muscle
depth measurements for females were additionally pre-corrected to a testing weight of
100 kg according to Lundeheim [7, 8]. The following formulas were used for this pre-
correction:

fat2 (mm) = fat2 — (kg — 100)x0.1;
loin (mm) = loin — (kg — 100)x0.2.

The data were subjected to the analysis of variance in general linear (GLM) proce-
dure in SPSS 17 with LSD tests to determine the significance of differences of means
between the groups. The differences were regarded as significant when P < 0.05.

RESULTS AND DISCUSSION
Test environment affected the performance traits of both Lithuanian pig breeds. The
growth rate from birth to testing under farm test was by 5 % and 6.8 % lower (P <0.001),

respectively, for Lithuanian White (Table 1) and Lithuanian Indigenous Wattle (Table 2)
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pigs compared with the pigs tested under control test station. Both Lithuanian pig breeds
are not lean breeds and their selection should be desirable. In the literature, response to
selection has been shown to be positively influenced by the accuracy of measurement,
the intensity of selection and the amount of variation available. All these are facilitated
by a large population size. In large herds it is also easier to minimise generation interval
[18]. Although, the populations of Lithuanian pig breeds are very small and possibilities
for their further selection are limited, the accuracy of their measurements and pig evalu-
ation is very important.

Table 1. Performance traits of Lithuanian White pigs measured in two test environments and by
gender

Test environment Gender
Variables Farm | Station | SED | P-value Gilts Entire | Castrated P-value
males males

Age, days 187.6 1843 1.82 0.068 188.8* 184.0 182.3° 0.002
Weight, kg 92.6 96.2 0.50  <0.001 93.9 93.7° 96.2%4 0.055
Daily gain, g 500 525 0.01  <0.001 5012 516 5300 <0.001
Fat 1, mm 1746 2384 0.58 <0.001  19.74% 17.26* 25.88° <0.001
Fat 2, mm 17.08 2280 0.60 <0.001  19.26% 16.59%¢ 24.66° <0.001
Muscle depth, mm 39.93  38.01 0.73 0.008 39.58*  39.85° 36.87%F  <0.001
Lean, % 5280 4692  0.55 <0.001 50.85% 52.81* = 4493° <0.001

SED - standard error of difference; a-b P < 0.001; c-d P<0.01; e-f P < 0.05

Table 2. Performance traits of Lithuanian indigenous wattle pigs measured in two test environ-
ments and by gender

Test environment Gender

Variables Farm | Station | SED | P-value Gilts ?nrglier: Cislzrlitsed P-value
Age, days 198.5 189.6 224  <0.001 194.3¢ 199.1¢ 188.4¢ 0.475
Weight, kg 92.5 953 0.79  <0.001 92.7* 94.6 95.6° 0.009
Daily gain, g 472 504 0.01  <0.001 4820 4807 509° 0.043
Fat 1, mm 20.57 26.78  0.61 <0.001  22.81* 20.16%¢  28.92° <0.001
Fat 2, mm 2095  25.64 0.62 <0.001 22.19*  21.03* 27.76° <0.001
Muscle depth, mm 39.84  37.13 0.76  <0.001 39.17*  39.42° 36.16°¢ 0.022
Lean, % 49.54 4403 059 <0.001  47.70*¢ 49.81 41.93° <0.001

SED - standard error of difference; a-b P < 0.001; ¢c-d P < 0.01

The ultrasonic measurements showed that the fat thickness measured at point Fat
1 under station test before the slaughter was 6.28 mm or 30.2 % for Lithuanian Indig-
enous Wattle and 6.38 mm (36.5 %) for Lithuanian White pigs higher (P < 0.001) than
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for the pigs under farm test. The differences in the fat thickness measured at point Fat
2 between the station and farm tests were lower. The mean value for Fat 2 under sta-
tion test was by 4.69 mm or 22.4 % for Lithuanian Indigenous Wattle and 5.72 mm or
33.5 % for Lithuanian White pigs higher (P < 0.001) than for the pigs under farm test.
The muscle depth measured under farm test was by 5.1 % higher (P < 0.01) for Lithu-
anian White and by 7.3 % higher (P < 0.001) for Lithuanian indigenous wattle pigs
compared with the station test. The higher muscle depth and lower fat measurements
under farm test also resulted in higher (P < 0.001) lean meat contents for the pigs of
both breeds compared with the station test. Both farm and station tests use ultrasonic
measurements with Piglog 105 equipment to estimate backfat thickness, muscle depth
and lean meat content, and all measurements were made by the same control-assistants.
Olsen et al. [15] have reported that contingencies imply that it is not possible to repeat
the carcass measurements in exactly the same way and obtain exactly the same value
every time. Consequently, measurements on live pigs and different environmental fac-
tors may cause higher deviations from the true value. The differences between the farm
and station tests could be found not only due to the different growth rate but also due
to the different gender of pigs used on these tests. As it was expected, the gender of the
tested pigs showed significant effect on fat and muscle measurements. Lower growth
rate of the females from the both breeds differed only by 5.6-6.0 % (P < 0.001) from
entire males, however, the differences in fat thickness between the genders were signifi-
cantly higher. The lowest and highest fat thickness (P <0.001), respectively, was shown
by entire and castrated males from both breeds. This is in agreement with our previous
studies [10, 11]. High effect of gender was described also in different studies by other
authors [5, 13]. Farm testing evaluates both females and entire males, however, station
testing is adopted to evaluate only females and castrated males. Moreover, the body
weight of pigs measured under station test was 2.8 kg and 3.6 kg higher (P < 0.001),
respectively, for Lithuanian Indigenous Wattle and Lithuanian White pigs compared
with the body weight of the pigs measured under farm test. Fat content is generally
considered to be independent of either live animal weight or carcass weight. As pig and
carcass weight increase, there is a significant increase in lipid content, including sub-
cutaneous fat [1, 4, 5, 14]. In Germany for a more reliable prediction of future genetic
progress in commercial farms, there is an offer for adjustment of the final weight of pigs
under test to the final weight on the commercial level [2].

Therefore, in the present study for females the fat and muscle depth measurements
were pre-corrected to a testing weight of 100 kg. The differences between the pre-cor-
rected fat and muscle measurements of the females under farm and station tests were
lower than for the all tested pigs. The mean value for Fat 1 under station test was 3.67
mm or 19.8 % for Lithuanian White (Table 3) and 2.64 mm or 12.1 % for Lithuanian
indigenous wattle females (Table 4) higher (P < 0.001) than for the females under farm
test.
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Table 3. Comparative evaluation of Lithuanian White gilt fatness under control station and farm
tests

Variables T‘?St environment SED P-value
Station Farm

Age, days 186.3 191.2 1.95 0.011
Weight, kg 96.3 91.5 0.56 <0.001
Daily gain, g 519 484 0.01 <0.001
Precorrected measurements: Fatl, mm 22.20 18.53 0.57 <0.001
Fat2, mm 21.33 18.43 0.65 <0.001
Muscle depth, mm 39.88 41.72 0.70 0.009
Backfat at 10" rib to Fat 2, mm 24.41 18.43 0.92 <0.001

Table 4. Comparative evaluation of Lithuanian indigenous wattle female fatness under control
station and farm tests

Test environment

Variables - SED P-value
Station Farm

Age, days 190.0 197.8 3.98 0.052
Weight, kg 95.8 90.5 0.96 <0.001
Daily gain, g 499 474 0.01 <0.001
Precorrected measurements: Fatl, mm 24.48 21.84 0.61 <0.001
Fat2, mm 23.77 21.71 0.67 0.003
Muscle depth, mm 39.98 42.15 0.92 0.021
Backfat at 10" rib to Fat 2, mm 27.08 21.71 0.64 <0.001

The mean value for Fat 2 under station test was by 2.90 mm or 15.7 % (P < 0.001)
for Lithuanian White and by 2.06 mm or 9.5 % (P < 0.01) for Lithuanian Indigenous Wat-
tle females higher than for the pigs of the same gender under farm test. The muscle depth
measured under farm test was by 1.84 mm (4.6 %) higher (P < 0.01) for Lithuanian White
and by 2.17 mm (5.4 %) higher (P < 0.001) for Lithuanian Indigenous Wattle females
compared with the station test. The previous study [12] indicated that the mean of fat
thickness at point Fat 2 measured under station test by ultrasonic equipment Piglog 105
on live Lithuanian White old genotype and Lithuanian Indigenous Wattle pigs before their
slaughter was analogous to the mean backfat thickness at 10" rib measured on their car-
cass. However, in this study the comparison of fat thickness at Fat 2 point measured under
farm test and backfat thickness at 10" rib measured on the carcasses from pigs of the same
gender grown in a control test station did not confirm this analogy. Moreover, the differ-
ences between the means of backfat thickness at 10™ rib under station test and at point Fat
2 under farm test were 5.37 mm and 5.98 mm (P < 0.001) for Lithuanian Indigenous Wat-
tle and Lithuanian White females, respectively. Pringle and Williams [16] have reported
that all measurements of backfat depth increased on carcasses as 10" rib backfat thickness
category increased. Although the growth rate of females under station test was higher (P <
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0.001) only by 5.3 % for Lithuanian Indigenous Wattle and 7.2 % for Lithuanian White
females, their fatness evaluated under station test was significantly higher than under farm
test. Habier et al. [2] have reported about differences between the variance components in
the two German test stations and concluded that the genetic progress on test stations is ex-
pected to be lower in the future. The differences found between the two test environments
in this study show higher adaptability of the conserved Lithuanian pig breeds for extensive
farming in small scale systems. The differences between the data from farm and station
tests are also problematic with respect to the breeding value estimation. For a more reliable
prediction of pig performance, farm and station tests should be adjust to each other.

CONCLUSIONS

1. Test environment and gender of tested pigs affected the performance traits of Lithu-
anian Indigenous Wattle and Lithuanian White old genotype pig breeds.

2. The growth rate from birth to testing under farm test was by 5 % and 6.8 % lower (P
< 0.001), respectively, for Lithuanian White and Lithuanian Indigenous Wattle pigs
compared with the pigs tested on a control test station. The ultrasonic measurements
showed that fat thickness measured at point Fat 1 under station test before the slaughter
was by 6.28 mm for Lithuanian Indigenous Wattle and 6.38 mm for Lithuanian White
pigs higher (P < 0.001) than for the pigs under farm test. The mean value for Fat 2
under station test was by 4.69 mm for Lithuanian Indigenous Wattle and 5.72 mm for
Lithuanian White pigs higher (P < 0.001) than for the pigs under farm test.

3. The muscle depth measured under farm test was by 5.1 % higher (P < 0.01) for Li-
thuanian White and 7.3 % higher (P < 0.001) for Lithuanian Indigenous Wattle pigs
compared with the station test.

4. The backfat thickness of Lithuanian Indigenous Wattle and Lithuanian White fema-
les at 10™ rib under station test was, respectively, 5.37 mm and 5.98 mm higher (P <
0.001) than at point Fat 2 under farm test.

5. The difference between the data from farm and station tests also is problematic with
respect to the breeding value estimation. For a more reliable prediction of pig per-
formance, farm and station tests should be adjusted to each other.
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LIETUVOS KIAULIU GENETINIU ISTEKLIU, JVERTINTU SKIRTINGOJE
VERTINIMO APLINKOJE, PRODUKTYVUMO RODIKLIAI
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SANTRAUKA

Lietuvos vietinés ir senojo genotipo Lietuvos baltosiosios kiaulés buvo jvertintos skir-
tingomis bandos ir kontrolinio penéjimo stoties salygomis. Atlikta veislinése bandose
vertinamy ir kaupiamy duomeny, gauty taikant gyvy kiauliy vertinimg ultragarso prie-
taisais bandoje ir stotyje bei skerdeny vertinima, analizé. Statistiné duomeny analizé
atlikta taikant dispersinés analizés apibendrintajj tiesinj SPSS 17 paketo modeli (GLM).
Tarp grupiniai skirtumai jvertinti pagal LSD kriterijy. Nustatyta, kad vertinimo aplinka
padaré¢ didele jtaka abiejy tirty kiauliy veisliy produktyvumo pozymiams. Augimo sparta
nuo gimimo iki Lietuvos baltyjy ir Lietuvos vietiniy kiauliy vertinimo bandoje buvo ati-
tinkamai 5 ir 6,8 % mazesné (P < 0.001) negu kontrolinio penéjimo stotyje. Vertinimas
ultragarsu parodé, kad Lietuvos vietines ir Lietuvos baltgsias kiaules vertinant kontroli-
nio pengjimo stotyje, jy laSiniy storis taske Fat 1 buvo atitinkamai 6,28 ir 6,38 mm sto-
resni (P <0,001) negu vertinant bandoje. Lasiniy storio taske Fat 2, nustatyto kontrolinio
penéjimo stotyje ir bandoje, skirtumas buvo kiek mazesnis. Lietuvos vietines ir Lietuvos
baltgsias kiaules vertinant kontrolinio penéjimo stotyje, jy lasiniy storis taske Fat 2 buvo
atitinkamai 4,69 ir 5,72 mm storesni (P < 0,001) negu vertinant bandoje. Lietuvos bal-
tyjy ir Lietuvos vietiniy kiauliy, jvertinty bandoje, raumens gylis buvo atitinkamai 5,1
(P <0,01)ir 7,3 % (P < 0,001) didesnis negu vertinant stotyje, nors visus matavimus
atliko stoties specialistai. Siuos rodiklius tam tikra dalimi jtakojo ir kiauliy lytis, nes
maziausiu ir didziausiu riebumu (P < 0,001) iSsiskyré abiejy veisliy kuiliukai ir kastratai.
Lyginant vien pagal svorj vertinimo metu patikslintus kiaulai¢iy duomenis, skirtumai
buvo mazesni, ta¢iau Lietuvos vietiniy kiaulai¢iy skerdeny lasiniy storis ties 10 Sonkau-
liu buvo 5,37 mm, o Lietuvos baltyjy kiaulai¢iy — 5,98 mm didesnis (P < 0,001) negu
Siai matavimo vietai artimame taske Fat 2, vertinant kiaulaites bandoje. Nustatyti skir-

' Autorius susiraSinéjimui Tel. +370 422 65383, e-mail: violeta.razmaite@]gi.lt
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tumai, vertinant saugomy veisliy kiaules skirtingose salygose, parodé didesnj $iy veisliy
prisitaikyma ekstensyvesnio auginimo salygoms. Gauti skirtingi kontrolinio penéjimo
ir savo bandos saglygomis kiauliy vertinimo duomenys parodo kiauliy vertinimo metody
adekvatumo tritkuma ir veislinés vertés nustatymo tikslumo padidinimo poreikj.
Raktazodziai: vertinimo aplinka, laSiniy storis, kiaulés, veisl¢, lytis
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MOKA3ATEJIY MPOAYKTUBHOCTU TEHETUYECKHUX PECYPCOB
JUTOBCKHUX MMOPOJ CBUHEM, IPOBEPEHHBIX B PASHOI
OKPYKAIOIIEN CPEJE
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PE3FOME

JIuToBCKME MECTHBIC U TMTOBCKHE Oelible CBUHBH CTApOTO TEHOTHIA OBLTH MTPOBEPEHBI
B pa3HbIX YCIOBHSIX OKpPY>Karolleil Cpeibl cTaja U CTAaHIUH KOHTPOJIBHOTO OTKOPMa CBH-
Hell. CTaTUCTHYeCKU aHaIM3 JaHHBIX OLIEHKH CBHHEH C TIOMOIIBIO YIBTPa3BYKOBOTO
anmapara Piglog 105 B cTazie v cTaHIIMKA KOHTPOJIIBHOTO OTKOPMA M OIICHKH TYII CBUHEH,
BBIPAILICHHBIX Ha CTaHIMH OBLI MPOBECH MpH Hcnonb3oBannd GLM craructudeckoro
naketa SPSS-17. Bel10 ycTaHOBIIEHO, UTO OKPYXKAIOIIasi cpea BEIPAIINBAHUS U OICHKH
CBUHEH 0Ka3aJi0 3HAYUTENFHOE BIMSHYE Ha TIOKA3aTeH IPOyKTHBHOCTH 00EUX MOPO/I.
CKOpOCTh pocTa OT POXKICHHS A0 OLEHKH CBUHEW Ha CTaHLUH y JUTOBCKHUX OENBbIX U
JIUTOBCKUX MECTHBIX CBHHEH Obl1a Ha 5 1 6,8 % Brime (P < 0,001), vem y cBuHEH, Tipo-
BEepEeHHBIX B crajie. OleHKa MPU3HAKOM IMOKa3aja, YTO TOJIIMHA cania B Touke Fat 1y
JIUTOBCKUX MECTHBIX U JIATOBCKUX OEJBIX CBUHEH, TPOBEPEHHBIX HA CTAHIIUU KOHTPOIb-
HOTO OTKOpMa ObIJIa COOTBETCTBEHHO, Ha 6,28 1 6,38 MM BoItie (P < 0,001), ueM y cBU-
HEl, MpoBepEeHHbIX B cTaje. Pa3Huia Tonnuusl cana B Touke Fat 2 y cBuneit, mposepen-
HBIX Ha CTAHIIMU U B CBOEM CTajie Obljla MEHBIIE: Y JUTOBCKUX MECTHBIX M JINTOBCKUX
OeIbIX CBHHEH, COOTBETCTBEHHO, Ha 4,69 m 5,72 MM. ToNIuHA MBIIIIIEI Y TATOBCKUX

' Asrop s nepernucku. Ten. +370 612 14102, e-mail: violeta.razmaite@]lgi.lt
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OembIX CBHHEH MpoBepeHHBIX B cTane Obuia Ha 5,1 % (P < 0,01), a y TMTOBCKUX MecCT-
HeIX Ha 7,3 % (P < 0,001) Gonbiue, yemM y CBHHEH, MPOBEPEHHBIX Ha CTaHIWHU. PasHuIy
JTAHHBIX CBHHEW, TPOBEPEHHBIX HA CTAHIIMH U B CTAJI€ CIIOCOOCTBOBAJIO HE TOJIBKO pa3-
HUIIa B MHTEHCUBHOCTH POCTa, HO U BIMAHHUE Nosia. Ha cTaHImMy nmpoBepeHbl KacTparhl
OTIINYAJIMCh HAUOOIBILEH, a XPSTYKH, IPOBEPEHBI B CTaJle HAMMEHbILEH >KupHOCTHIO (P <
0,001). Pa3Hu1ia TOMMIMHEI cajla y CBUHOK TIOCTIE KOPPEKIUH JaHHBIX, YUYUTHIBAs pa3HU-
Iy UX Beca y IPOBEPsIEMbIX CBUHEH HA CTAaHIMM U B CTaje, Obljla MEHbILIE, HO TOJIIIMHA
canay 10 peOpa uamepeHHasi Ha TyIlI€ y JUTOBCKUX MECTHBIX CBHHOK ObLIa Ha 5,37 MM,
a 'y JIJUTOBCKHX OeNbIX CBUHOK Ha 5,98 mm Oombmie (P < 0,001), wem TommuHa Kupa B
Touke Fat 2 y CBUHOK COOTBETCEBEHHBIX MOPO/] TPOBEPEHHBIX B CTAAE YIBTPa3BYKOBBIM
anmapatoM. Pa3Huiia B JaHHBIX NPOJYKTUBHOCTH CBHHEH, MPOBEPEHHBIX B YCIOBHUIX
Pa3HOI OKpYXaroLIeH cpelipl, ToKa3aa JIydlliee Npucrnocodnenue K 001ee SKCTEHCUB-
HBIM YCJIOBHSIM BBIPAIllMBaHUSI CBUBHEH JIMTOBCKHUX OPOJ M HEIOCTATOK a/IeKBaTHOCTU
METO/IOB OLIEHKH U MOTPEOHOCTh YBETMYEHUS TOUHOCTH OIIEHKH CBHHEH.
KiiroueBble cjioBa: cpeia OLEHKH, TOJIIMHA cajla, CBUHBH, I0OPOAA, 110JI
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ABSTRACT

Latvia implements the program for sheep breeds developed in Latvia ”Conservation of
farm animal genetic resources” which includes the Latvian darkhead sheep breed. Dur-
ing the last 5 years the implementation of Latvian darkhead breed conservation program
has been proceeding successfully. The interest in using purebred rams for coupling with
ewes and, thus, arriving at genetically homogeneous herds has grown.

The aim of Latvian darkhead breed conservation is to preserve a part of Latvian
darkhead animals as a genetic reserve without mixing their blood with unkindred breeds
in the next generations. It is advisable to use Latvian darkhead sheep for coupling pur-
poses as a "mother” breed, since it features good fertility, milkiness, well developed
motherhood, strong constitution, resistance to illnesses, suitability to local conditions.
All mentioned characteristics are very important for breeders to use in the future, too.

In 2012 and 2013 The Latvian Association of Sheep Breeders in cooperation with
its German partner EUROFINS Medigenmix laboratory specializing in blood typing,
determined the genotypes of classical scrapie for 586 Latvian darkhead sheep and 42
breed rams from 25 Latvian breeding farms.

From Latvian darkhead genetic resource animals, 21 % of ewes and 24 % of breed
rams could be included in R risk group, while 44 % of ewes and 48 % of breed rams
were put in R2 risk group and could be safely used for reproduction of breed flock.

Keywords: scrapie, genetic resources, sheep breeds, genotype, resistance
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INTRODUCTION

Latvia implements the program for sheep breeds developed in Latvia ”Conservation of
farm animal genetic resources’’ which includes the Latvian darkhead sheep breed. Dur-
ing the last 5 years the implementation of Latvian darkhead breed conservation program
has been proceeding successfully. The interest in using purebred rams for coupling with
ewes and, thus, arriving at genetically homogeneous herds has grown.

The aim of Latvian darkhead breed conservation is to preserve a part of Latvian
darkhead animals as a genetic reserve without mixing their blood with unkindred breeds
in the next generations. It is advisable to use Latvian darkhead sheep for coupling pur-
poses as a “mother” breed, since it features good fertility, milkiness, well developed
motherhood, strong constitution, resistance to illnesses, suitability to local conditions.
All mentioned characteristics are very important for breeders to use in the future, too.

Local animals have a strong constitution and ability to pass the vitality to their
progeny. Therefore, it is considered that Latvian darkhead sheep can serve as a genetic
reserve for sheep population diversity.

The Latvian darkhead sheep breed was developed in the twenties and thirties of the
last century by coupling the local Coarsewool sheep with Shropshire and Oxfordshire
rams which were brought in from Sweden and England. As a result of targeted work,
Latvian darkhead sheep have been developed with a high reproductive capacity, good
precocity and excellent quality of flesh. The live weight of ewes is 55-65 kg, and that of
breeding rams — 100—120 kg. Fertility is evaluated at 150-160 % and lamb live weight
gain until weaning varies from 150 to 250 g [4].

Just like Bovine Spongiform Encephalopathy (BSE), and Creutzfeldt-Jakob disease
(CJD) in human beings, in case of sheep (Ovis aries) and goats (Capra aegagrus hircus)
scrapie (chesmus ovium) disease belongs to Transmissible Spongiform Encephalopath
(TSE) group. This disease features lethal degenerative central nervous system disorders
with particular accumulation of pathologic isoform (PrP5°) in the prion protein (PrP¢) of
brain cells [9, 11]. The disease was first described in England in the 18" century. This
contagious disease has been observed in European sheep flocks for more than 250 years,
and it has been spreading to many other countries of the world. After getting this infec-
tion, the incubation period is 2—6 years. The disease caused economic losses, yet it was
never thought of as a risk factor for human health. Molecular structures of the infection
agent causing TSE diseases are still unknown.

According to the studies of several scientists who used both healthy and infected
sheep, it was established that susceptibility to classical scrapie is influenced by polymor-
phism of prion protein amino acids at codon positions 136, 154 and 171 [3]. Mutations
in amino acid proteins can be observed at these codons. Replacement of one nucleotide
(G; A; C; U) can cause replacement of one amino acid in protein structure which in turn
leads to altered protein (PrP5°). For instance, amino acid valine (V) or alanine (A) can be
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replaced in 136 position protein sequence, while arginine (R) or histidine (H) can be re-
placed in 154 position protein sequence and glutamine (G), arginine (R) or histidine (H)
can be replaced in 171 position protein sequence [5, 12]. Mutations are related to sheep’s
susceptibility or resistance to scrapie. Five main haplogroups — ARR, ARO, AHO, VRO
and ARH — are determined on the basis on amino acid polymorphism in these positions.
Homozygous animals (ARR) are more resistant to classical scrapie but in case of few
rare combinations such as ARQ, VRR and AHR, there is no clear evidence about the
susceptibility or resistance to this disease [7]. In Great Britain, according to the National
Scrapie Plan, all genotypes against classical scrapie (PrP*) resistance are broken down
into five risk groups from R1 to RS where R1 (ARR/ARR) is resistant and R5 (VRQ/
VRQ) is the most susceptible to this disease and, therefore, these animals cannot be used
for further breeding [10].

The European Union introduced active supervision program for small ruminants
against TSE diseases in 2002 [1]. Such program was introduced in Latvia in 2004 with
accession to the European Union.

There are no studies about scrapie genotypes of the Latvian darkhead breed. The
objective of our study was to investigate the frequency of scrapie genotype for Latvian
darkhead sheep and breeding rams included in the genetic resource conservation pro-
gram.

MATERIALS AND METHODS

In order for Latvian sheep breeders to be informed about the predisposition of the sheep
in their flocks to classical scrapie, the Latvian Association of Sheep Breeders in coopera-
tion with its German partner EUROFINS Medigenmix laboratory, specializing in blood
typing, determined genotypes of classical scrapie in 586 Latvian darkhead sheep and 42
breed rams from 25 Latvian breeding farms which have signed the contract on imple-
mentation of the genetic resource conservation program. EUROFINS Medigenomix lab-
oratory is a recognized and experienced private veterinary laboratory, certified according
to ISO EN 9001:2000 and licensed for scrapie testing according to ISO 17025:2005. The
method is based on developed and leading DNA micro scheme technology (Sequenom,
WeightARRAY). For the purposes of genotype testing, we sent 1-2 ml of sheep blood
samples put into specially designed vaccutainers. The methods basically determines
amino acid prions at three codon positions 136, 154 and 171, and consequently risk
groups from G1 to G5 are attributed. Latvia follows the risk group classification from R1
to R5 (see Table 1) adopted in the United Kingdom National Scrapie Plan.

The animals which are most resistant against classical scrapie and which can be
used for population breeding are included into haplogenic combination ARR risk group
R1. The animals which belong to haplogenic combination VRQ risk group RS are not
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allowed to be used for population breeding. It is strictly forbidden to use animals for
population breeding if amino acid threonine (T) in 136 protein sequence and lysine (K)
in 171 protein sequence is found in the gene combination [2].

To see what frequencies of gene occurrence are observed in genetic resource sheep
and breeding rams included in the study, we presented them according to the birth year
(Table 2). The average age of sheep was 4-5 years but average age of breeding rams
was 3—6 years. During the studies of ewes scrapie in Norway, the sheep breeds reared
in Norway, such as Dala, Rygja, Steigar and Spal with the average age of 6 years, have
been examined [8].

Table 1.Combination of gene and risk group description for sheep breeding

Combination
of genotype

ARR/ARR R1 Resistant and used for breeding
ARR/ARQ

ARR/AHQ R2 ARR allele allows to use for reproduction
ARR/ARH

AHQ/AHQ

AHQ/ARH

ARH/AHQ

ARH/ARH ARR allele absence prevents the use for reproduction, but the VRQ

R3 allele absence allows the use for reproduction in special cases (in small
populations)

Risk group The use of sheep breeding

ARH/ARQ
ARQ/ARH
ARQ/ARQ
ARQ/AHQ

In order to preserve rare breeds, it is allowed to use for reproduction at

ARR/VRQ R4 individual parental mating

ARQ/VRQ

AHQ/VRQ RS VRQ allele precludes the use of animals for reproduction
VRQ/VRQ

ARR/ARK

ARK/ARQ

ARR/TRQ Reproduction categorically precluded

ARQ/TRQ

AHQ/TRQ

The majority of sheep in our study were born in 2008 (129 sheep) but the majority
of rams were born in 2009 (12 breeding rams).
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Table 2. Number of animals and the structure by birth year
Birth year Fwves Rams Total for the birth year
n % n %

2002 3 0.51 0 - 3

2003 7 1.19 1 2.38 8

2004 12 2.05 0 - 12
2005 32 5.46 2 4.76 34
2006 34 5.80 2 4.76 36
2007 75 12.80 1 2.38 76
2008 129 22.01 3 7.14 132
2009 94 16.04 12 28.57 106
2010 122 20.82 8 19.05 130
2011 36 6.14 6 14.29 42
2012 42 7.17 7 16.67 49
Total 586 100.00 42 100.00 628

Within the framework of our study, we have determined the frequency of geno-
types and scrapie risk group division according to the animal birth year of Latvian
darkhead ewes and breeding rams.

The study data were processed with MS Excel data mathematical methods by cal-
culating the distribution of genotype frequency, expressed in percent, and including the
respective animals according to the risk groups.

RESULTS AND DISCUSSION

On the basis of the data of the study about the frequency of the genotypes of ewes in-
cluded in the Latvian darkhead genetic resource program, it follows that the ewes can be
divided into five risk groups from R1 — resistant — to RS — with low resistance (Fig 1).

The study evidences that 21 % ewes of all genetic Latvian darkhead breed popula-
tion used in the study, were either of R1 risk group or scrapie resistant sheep. These
sheep are predisposed to classical scrapie and they must be used for sheep selection also
in future by cultivating the animals included in the genetic conservation program for
further multiplication of the breeding material. 44 % of genetic resource sheep included
in the study were put in R2 risk group regardless of age. Similar results were observed
in the study of gene frequencies of Latvian darkhead sheep carried out by K. Grave, who
concluded that 51.07 % of animals belong to R2 risk group [6]. The studies carried out
with French sheep breeds in France from 2002 to 2004 showed that 29 % of animals
were put in R2 risk group [1].

The sheep included in R3 risk group (33 %) can also be used for breeding as the
lambs will have the desirable resistant gene combination.
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R4 (1%) R5(1%)
[

R3 (33 %) R1 (21 %)

R2 (44 %)

Fig. 1. Scrapie distribution of risk groups for Latvian darkhead ewes, %

The study about the frequency of genotypes of breeding rams included in Latvian
darkhead genetic resource program indicated that the rams can be divided into three risk
groups from R1 — the most resistant — to R3 — with neutral resistance (Fig 2).

R3 (28 %) R1 (24 %)

R2 (48 %)

Fig. 2. Scrapie distribution of risk groups for Latvian darkhead rams, %
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24 % of Latvian darkhead breed belong to R1 risk group or scrapie resistant group of
breeding rams. These rams are predisposed to classical scrapie and they must be used for
sheep selection also in future by cultivating the animals included in the genetic conserva-
tion program for further multiplication of the breeding material. 48 % of genetic resource
breeding rams included in the study and were put in R2 risk group regardless of age.

The genetic resource breeding rams included in R3 risk group (28 %) could be used
for breeding purposes provided that the sheep which they are coupled with have a re-
sistant (R1) gene combination [2].

The scrapie genotypes found in ewes and breed rams included in the Latvian dark-
head sheep genetic resource program are presented in Table 3.

Table 3. Genotype frequencies of Scrapie in the Latvian darkhead breed, %
) Ewes Rams

Genotype frequency | Risk group 1= 536 n—42
ARR/ARR R1 20.48 23.41
ARR/AHQ 0.34 -
ARR/ARH R2 4.10 2.38
ARR/ARQ 39.42 45.24
ARQ/AHQ 0.85 -
ARQ/ARQ 27.99 26.19
ARH/ARQ & 0.34 -
ARH/ARH 4.47 -
ARR/VRQ R4 0.85 -
ARQ/VRQ R5 1.37 -

According to the results, the most widespread gene combination for ewes (39.42 %)
and breeding rams (45.24 %) included in the Latvian darkhead breed genetic resource
program was ARR/ARQ (R2 risk group). The study about the Latvian darkhead sheep
breed by K. Grave indicated that the most widespread scrapie genotype was ARR/ARQ
(49.2 %) [6]. Gene combination ARR/ARR of the resistant group (R1) was found only
in 20.48 % of sheep and 23.42 % of breeding rams included in the genetic resource
program. The most common combination in R3 risk group from the analysed Latvian
darkhead ewes (27.99 %) and breeding rams (26.19 %) was ARQ/ARQ.

It is important in future perspective to find out what scrapie genotype ewes and
breeding rams are left for flock breeding, so that sheep breeders who have signed the
contract about the reproduction of the breeding material, and conservation within the
framework of genetic quality conservation program could develop classical scrapie re-
sistant flocks.
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We divided Latvian darkhead genetic resource sheep into the respective risk groups
taking into consideration their birth year (Table 4).

The sheep born in 2002 and 2003 were not included in the reflection of further re-
sults due to insufficient number.

Table 4. Scrapie risk group distribution according to the birth of Latvian darkhead ewes’, %
Birth year Risk groups Number of
R1 R2 R3 R4 RS ewes
2004 16.67 58.3 25.0 - - 12
2005 9.38 34.4 53.1 3.1 - 32
2006 17.65 412 32.4 - 8.8 34
2007 24.00 413 333 1.3 - 75
2008 21.71 442 34.1 - - 129
2009 21.28 50.0 22.3 3.2 32 94
2010 18.85 43.4 37.7 - - 122
2011 8.33 50.0 41.7 - - 36
2012 40.48 38.1 16.7 - 4.8 42

According to the results, the proportion of Latvian darkhead genetic resource sheep
included in R1 risk group has increased from 16.67 % (in 2004) to 40.48 % (in 2012)
and that is an increase by 41 %. The decrease in the proportion of R2 and R3 risk group
sheep can be evaluated as a positive trend; the number of sheep has decreased from 42.9
% in 2003 to 38.1 % or by 12.1 % and from 57.1 % in 2003 to 16.7 % or by 29.2 %. The
dominance of R4 and RS risk group sheep is rarely met on farms engaged in Latvian
darkhead sheep genetic resource program. This can be explained by the fact that farmers
in Latvia started to pay attention to breeding animal scrapie genotype and choose sheep
from parents having the scrapie resistant genotype determined.

Latvian darkhead genetic resource breeding rams have been divided into the respec-
tive risk groups taking into consideration their birth year (Table 5).

The rams born from 2002 to 2008 were not included in the reflection of further re-
sults due to insufficient number.

Table 5. Scrapie risk group distribution according to the birth year of Latvian darkhead rams, %
. Risk groups
Birth year Number of rams
R1 R2 R3
2009 25.0 333 41.7 12
2010 12.5 62.5 25.0
2011 16.7 66.7 16.7 6
2012 57.1 28.6 14.3
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According to the results, the proportion of Latvian darkhead genetic resource rams
included in R1 risk group has increased from 25 % (in 2009) to 57.1 % (in 2012) and that
is an increase by 43.8 %. The decrease in the proportion of R2 risk group breeding rams
can be evaluated as a positive trend; the number of breeding rams has decreased from
33.3 % in 2009 to 28.6 % or by 16.4 % and in R3 risk group the number of breeding rams
decreased from 41.7 % in 2009 to 14.3 % or by 34.3 %. The dominance of R4 and RS
risk group breeding rams is not observed on farms engaged in Latvian darkhead breed
genetic resource program. This can be explained by the fact that farmers use mainly R1
resistant group breeding rams for the purposes of Latvian darkhead genetic resource
population breeding.

CONCLUSIONS

1. 44 % of the Latvian darkhead genetic resource sheep included in the study were put
in R2 risk group but resistant sheep (R1) equalled to 21 % totalling to 65 % of sheep
which can be safely used for flock breeding. Similar situation can be observed in case
of Latvian darkhead breeding rams included in the genetic resource program where
48 % were put into R2 risk group but resistant breed rams accounted for 24 %.

2. The most widespread gene combination for ewes (39.42 %) and breeding rams
(45.24 %) included in the Latvian darkhead breed genetic resource program was
ARR/ARQ (R2 risk group). The gene combination ARR/ARR of the resistant group
(R1) was found in 20.48 % of sheep and 23.42 % of breeding rams of the Latvian
darkhead sheep breed included in the genetic resource program.

3. The number of Latvian darkhead genetic resource sheep having the desirable scra-
pie genotype (R1 and R2) and the number of sheep having the undesirable (R3—R5)
scrapie genotype has decreased in flocks during 10 years. The number of breeding
rams included in the Latvian darkhead breed genetic resource program has increa-
sed during 4 years in R1 risk group, while the number of animals included R2 and
R3 risk group has decreased. R4 and R5 risk groups have not been observed for
breeding rams during the recent years.
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ZUSAMMENFASSUNG

In Lettland wird das Programm ,,Zur Erhaltung genetischer Ressourcen des Viehbe-
stands” von in Lettland geziichteten lokalen Rassen verwirklicht, in dem auch die Rasse
des lettischen dunkelkdpfigen Schafs eingeschlossen worden ist.

In den letzten 5 Jahren ist die Realisierung des Programms zur Erhaltung der Rasse
des lettischen dunkelkopfigen Schafs erfolgreich gewesen. Das Interesse, die reinras-
sigen Schafsbocke zur Zucht zu verwenden, hat zugenommen. Dadurch ist man zu ge-
netisch gleichméBigen Flocksen gekommen.

Das Ziel der Erhaltung der Rasse des lettischen dunkelkdpfigen Schafs ist, ein Teil
von den Tieren dieser Rasse als Genreserve zu erhalten, ohne die Zufuhr des fremdrassigen
Blutes in den néchsten Generationen. Die lettischen dunkelkdpfigen Schafe als Mutter-
rasse bei der Kreuzung zu verwenden, weil sie sich durch eine gute Fruchtbarkeit, Milcher-
giebigkeit, gute Eigenschaften als Mutterschaf, kréftige Konstitution, Krankheitswider-
stand, ortliche Eignung auszeichnet. Alle genannten Merkmale sind sehr bedeutsam und
diese werden die Ziichter auch in der Zukunft verwenden konnen.

Der Verein ,,Verband lettischer Schafsziichter” hat in der Zusammenarbeit mit dem
deutschen Partner, dem Labor EUROFINS Medigenomix in den Jahren 2012 und 2013
durch Blutproben die Genotypen der klassischen Scrapie Krankheit bei 586 Mutter-
schafen und 42 Zuchtbocken der Rasse des lettischen dunkelkopfigen Schafs von 25 in
Lettland existierenden Zuchtbetrieben festgestellt.

Von den tiergenetischen Ressourcen der Rasse des lettischen dunkelkdpfigen Schafs,
die in der Forschung eingeschlossen worden waren, lieBen sich in der Risikogruppe R1
21 % der Mutterschafe und 24 % der Zuchtbdcke, aber in der Risikogruppe R2 entspre-
chend 44 % der Mutterschafe und 48 % der Zuchtbocke einteilen, die die Ziichter sicher
zur Reproduktion des Zuchtflockses verwenden konnen.

Keywords: scrapie, genetischer ressourcen, schafrasse, genotyp, resistenz
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ABSTRACT

The objective of this study was to compare the effects of GnRH, prostaglandin F
(PGF ,a) and oxytocin treatments at the time of natural mating on the conception rate
(CR) of non-lactating multiparous ewes, where estrus was detected visually. All ewes
(n = 56) were served naturally by fertile rams every 12 hours after the beginning of
estrus. After natural mating, ewes were alternately assigned to four treatment groups
treated as: (G1) PGF,a (n = 12); (G2) GnRH (n = 12); (G3) oxytocin (n = 12) and (G4)
control (n = 20). Pregnancy diagnosis was performed 25 days post-insemination by
transrectal ultrasonography.

The pregnancy rate was higher (P < 0.05) for all the treatment groups (69.33 %)
compared with G4 (55.54 %). The litter size did not differ between the groups except for
the oxytocin group. Ewe lambs dominate male in this study and the sex ratio unexpecte-
dly preferred them. Total antioxidants did not differ significantly between the groups in
the present study but they were at their lowest values during the estrus in all the studied
groups. It could be concluded that treatments with GnRH and PGF ,a and oxytocin at the
time of service could improve conception rate.

Keywords: Sohagi, ewe, pregnancy, antioxidants, hormones

INTRODUCTION
Many attempts have been done to increase fertility in ewes. Gonadotropin-releasing

hormone (GnRH) and its analogues administered at the time of Al are the most com-
mon treatments in management programmers for sheep flocks [6, 18]. Improvement
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of the conception following GnRH treatment has been attributed to the prevention of
an ovulation failure or a reduced variation in the interval between the onset of estrus
and ovulation [13]. However, the results are controversial after GnRH treatment in
lactating cows. Many previous works reported that conception rate in cows was im-
proved [13], while others reported no effect on pregnancy rate [6, 20]. Oxytocin and
prostaglandins have been shown as an essential parts of ovulation process [2, 19] which
increase uterine and oviduct contractility [11] and affect the sperm transport. There are
few studies focused on the effect of PGF administration at the time of Al on pregnancy
[19]. Oxytocin was used to increase conception rate by improving the sperm transport
in the female reproductive tract of several animal species [14, 22, 24]. Clitoral massage
which probably releases oxytocin following artificial insemination increased pregnancy
in beef cows [7]. The administration of oxytocin following Al also increased the con-
ception rate (CR) in lactating dairy cows [24] but in another study it had any effect on
the pregnancy in cows [12].

The objective of the present study was to study the effect of different hormonal
treatments used to improve the reproductive efficiency in ewes on different reproductive
parameters and antioxidant profiles after natural mating in subtropics.

MATERIALS AND METHODS

This work was carried out at the Animal Production Experimental Farm, Animal and
Poultry Production Department, Faculty of Agriculture, Sohag University, Egypt (latitu-
de 28°07'N and 30°33°E)

Animals and Management. This study was performed on fifty six Sohagi ewes,
healthy, multiparous, non parturient and non lactating, kept away from rams before the
beginning of the study, housed in semi-open pens. Water was made available all the
time, and the ewes were fed on a concentrate mixture with wheat straw and green fodder,
providing 14 % crude protein and 70 % total digestible nutrients during the experimen-
tal period. Feeding and management factors were the same for all ewes throughout the
studied period. The experiment was carried out during January breeding season.

Estrus was detected using well trained ram teasers and personnel, and ewes were
mated using hand mating with fertile rams every 12 hours till the end of estrus. Immedi-
ately after the last mating, animal were assigned into four groups: G1 (n = 12) received
intra muscular injection of 15 mg of Dinoprost (PGF o Lutalyse, Pharmacia & Upjohn,
NY); G2 (n = 12) received 25 ug intra muscular Gonadorelin (GnRH) (Factrel, Fort
Dodge, IA, USA); G3 (n = 12) treated with intra muscular injection of oxytocin (Bime-
da-MTC Animal Health Inc., Cambridge, Ontario, Canada) and G4 (control group, n =
20) received intra muscular 5 ml normal saline.

The blood samples were collected from animals beginning on day 0 (day of tre-
atment) and every 10 days till day 50 post mating. Serum was separated and stored at
—20°C till assayed for total antioxidants. Pregnancy was diagnosed on Day 25 post ma-
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ting for all animals using a real-time, B-mode echocamera (EUB-05B, Hitachi, Tokyo,
Japan) attached with a 5—7.5 MHz transducer. Visualization of a fluid-filled uterine horn
with embryonic vesicles and the presence of an embryo were used as positive indications
of pregnancy. The pregnancy rate was calculated as the number of ewes diagnosed pre-
gnant divided by the number of mated ewes.

Serum total antioxidants status. The total antioxidant status in the serum samples
were measured using Total Antioxidant Capacity (TAC) Assay Kit (K274-100 BioVisi-
on, Inc. Headquarters, 155 South Milpitas Blvd., Milpitas, California 95035).

Statistical analyses. All statistical procedures were performed using the computa-
tional software of SAS (2001).

Yi=p+Tiiey

Where:

Y, = observations

u = general mean

T, = the effect due to the treatment.

e, = error.

Chi-square analysis using the PROC FREQ procedure was used to compare the
pregnancy rate among the treatment groups. The differences among means were tested
according to Duncan [5].

RESULTS AND DISCUSSION

The pregnancy rate detected on days 25 were higher (P < 0.05) in all the treatment groups
compared with G4. However, the pregnancy rate did not differ significantly among G1,
G2 and G3. Gestation length, ewes’ weight at birth, the weight did not differ significantly
among the experimental groups (Table 1).

Table 1. Effect of hormonal treatment on reproductive parameters of Sohagi ewes

Teatment | CEEY | Meigne | weighe | meni | s | o | e
PGF,a 154.1+734 363+342 35+0.23 71¢ 14.28 ---- 1.2
GnRH 157.13+£8.79 36.12+596 3.71+041 66* 25.00 - 1.37
Oxytocin ~ 153.7 +£6.32 38+£9.54  3.29+0.52 712 26.66 6.66 1.66
Control 152.44 +0.84 38.29+7.67 3.56+0.43 55.54° 40.00 5.00 1.23

a and b value with different superscript letters are significantly different within the same column p < 0.05

Total antioxidants did not differ significantly between the groups by day of gesta-
tion. However, a significant difference was observed in different periods of gestation
(Table 2).
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Table 2. Effect of hormonal treatment on total antioxidant capacity in blood serum of Sohagi ewe

Days after mating PGF,a GnRH Oxytocin Control
0 0.31+0.01° 0.32+0.01* 0.25+0.01* 0.11 +0.02¢
10 4.23+0.01° 4.04+091° 5.58 £0.6° 3.22+0.12°
20 4.29 +0.45° 5.18+0.37° 5.27 +£0.59° 438+ 1.09°
30 5.09 £ 0.56° 4.66 + 0.45° 440+0.51° 6.23 +0.87°
40 4,99 +0.36° 522+0.31° 5.36+0.75° 491 +1.20°
50 7.36 £0.42¢ 7.06 +0.93¢ 6.84 +0.74¢ 8.34 + 1.65°

a, b, ¢ value with different superscript letters are significantly different within the same column p <0.05

With regard to pregnancy rate, the reproductive performance of sheep in the present
study improved significantly in the treated ewes compared with the non treated control
ones and notably oxytocin treatment had a positive effect on the litter size. However,
birth weight, gestation length and sex ratio as well as total antioxidants did not undergo
any changes.

The present results of lambing rate in the treated groups come close to the results
of Beck et al. (1994) who found that treatment with GnRH analogue on Day 12 post-
mating increased lambing rates and litter size in ewes [4]. The results obtained on cattle
also showed that treatment with GnRH improved pregnancy rate by 7-21 % [13]. This
comes in inconsistency with other studies indicating that pregnancy rate was not affected
by GnRH treatment following Al [6, 20]. Variability in pregnancy rate among the diffe-
rent studies might be associated with the effect of GnRH on gonadotropin release [23]
or the timing of GnRH and mating relative to the onset of estrus. Earlier studies showed
that the timing of GnRH injection according to the onset of estrus affected gonadotropin
release. Although exogenous GnRH at the onset of estrus increased the pre-ovulatory
LH surge [13, 20], conception rate increase was reported only in one study [13] but not
in others [20]. However, the administration of GnRH at the time of Al, approximately
12 h after the initiation of standing estrus, did not result in a greater surge of LH [16].
In addition, the insufficient LH surge did not have any ovulatory effect [13, 16] and did
not improve pregnancy.

The present results indicated that administration of PGF at the time of Al following
spontaneous estrus have a beneficial effect on pregnancy rate. Few studies showing the
effect of oxytocin on pregnancy rate in sheep at the time of AI were published [12, 24].
Bekeova et al. (1995) indicated that oxytocin, GnRH treatments affected conception rate
in post partum ewes through increasing the level of thyroxin, triitodothyronine, oestradiol
17 and progesterone and suggested that the causes of depression of T, and T; levels
after parturition in spring might be due to lack of gonadotropins [5]. Low concentration
of T,and Tj; in certain phases of the post-partum period might be retroactively responsi-
ble for the decline in post-partum sexual activity in ewes. However, the study of Yildiz
(2005) indicated that the pregnancy rate increased in lactating dairy cows after oxytocin
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administration just before Al, what is in agreement with the present findings [24]. This
could be due to changes in uterine contractility and possibly to the acceleration of sperm
transport in the reproductive tract of ewes [11, 14, 22]. Oxytocin possibly exerted its
influence by stimulating prostaglandin production [15, 17]. In addition to involuntary
effects upon the uterus [10], prostaglandins may have acted as LH-stimulating [1] and
estrogen-stimulating factors [9].

Although there were no significant differences among the experimental groups re-
garding the level of total antioxidant but it was worthy note that the level of these ele-
ments had gradually increased throughout the early pregnancy period towards the end of
the first trimester of the studied ewes. The changes in the antioxidant enzymatic defence
could be a part of placentome adaptation to reactive oxygen species-induced oxidative
stress at specific early developmental stages of pregnancy. Previous reports showed that
the activities of antioxidant enzymes in the sheep corpus luteum (CL) are subject to
major changes during early pregnancy, suggesting that the CL of early pregnancy may
be rescued from luteolysis through increasing activities of key antioxidant enzymes and
inhibition of apoptosis. Maintained levels of antioxidant enzymes in the CL throughout
pregnancy may be linked to reactive oxygen species continuously generated in the luteal
cells, and may be involved in the maintenance of luteal steroidogenic activity, cellular
integrity and preventive to oxidative stress, improving pregnancy outcomes [3].

CONCLUSION

The results suggest that the administration of GnRH, oxytocin and PGF at the time of
natural mating increased the pregnancy rate in subtropical ewes.
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SANTRAUKA

Pagrindinis Sio darbo uzdavinys buvo nustatyti optimaliausiq nujunkomy ériuky amziy
ir svorj bei jy jtakq tolesniam augimui iki 1 mety amZiaus. Tam tikslui iSanalizavome
2007-2012 m. laikotarpiu LSMU Gyvulininkystés institute laikomy Lietuvos vietiniy
Siurksciavilniy aviy veislyno duomeny apskaitos Zurnalus. Remdamiesi juose padarytais
jrasais, isskyréeme po 3 skirtingo svorio (8—12, 12,1-16 ir 16,1-20 kg) ir amzZiaus (35—
55, 5670 ir 71-90 d.) nujunkyty ériuky grupes. Atskirai vertinome avytes ir avinukus.

Pirmq kartg atlikus tokj tyrimq nustatyta, jog 2007-2012 m. laikotarpiu instituto
aviy bandoje nujunkyti 209 ériukai, is kuriy 48,32 % nujunkymo metu buvo 56-70 d.,
28,71 %—35-55d. ir 22,97 % — 71-90 d. amziaus. Tiek nujunkyti 35-55 d., tiek 71-90 d.
iki 7 ir 12 mén. amziaus augo beveik vienodai. Tuo tarpu nujunkyti 5670 d. amzZiaus iki
7 mén. augo léciausiai, o 7—12 mén. laikotarpiu — greiciausiai, palyginti su 35-55 d. ir
71-90 d. amziaus nujunkytais ériukais. Taigi, ériuky amzZius nujunkymo metu mazai jta-
kojo tolesnj jy augimq. Kur kas svarbesnis buvo nujunkomy jaunikliy svoris. Kuo dides-
nio svorio ériukai nujunkyti, tuo jie daugiau sveré 7 ir 12 meén. amziuje. Todél 16,1-20
kg svorio nujunkyti ériukai 7 mén. amziuje turéjo 2,54—5,83 kg (P < 0,01-P < 0,001),
0 12 meén. amziuje — 1,54—4,63 kg (P < 0,025) persvarg, lyginant su 8—12 ir 12,1-16 kg
svorio nujunkytais jaunikliais.

RaktaZodZiai: ériukai, nujunkymas, ériuky svoris, ériuky amzius, augimas
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IVADAS

Aviy tkio pelningumas labiau priklauso ne nuo aviy vislumo, o nuo ériuky i$saugoji-
mo iki nujunkymo. Daugelyje uzsienio Saliy priimta, kad ériuky iSsaugojimas iki 42 d.
amziaus turi siekti 1,5 ériuko i§ vienos ériavedés, o jaunikliy prieaugis per para turi buti
250-350 g [2, 7, 13].

Paprastai ériukai nujunkomi 3—4 mén. amziaus, kuomet gali ésti visus avims skir-
tus pasSarus. Tuo tarpu pieniniy veisliy aviy jauniklius galima atskirti nuo motinos ir
1-1,5 mén. amziaus. Tyrimais nustatyta, kad ériuko svoriui patrigubéjus (lyginant su
ka tik atvesto ériuko svoriu), pieno jam nebereikia, taciau jis turi sverti ne maziau kaip
12 kg. Tokiems ériukams jau nuo 10-12 gyvenimo dienos reikia pradéti duoti sultingy,
koncentruoty, stambiy ir mineraliniy pasary, kad jy skrandis prisitaikyty lastelienos virs-
kinimui [8, 9].

Anksciau nei jprastai ériukus galima nujunkyti, kai $is periodas sutampa su gania-
vos pradzia. Tuomet ériukams pakanka papildomai duoti tik koncentraty. Jei atvesti
jaunikliai sveria 44,5 kg, tai nujunkant 1,5 mén. amziaus, jy svoris turéty biiti ne ma-
zesnis kaip 8-10 kg. Beje, nujunkyti véliau negu 4 mén. amziaus nerekomenduojama
[7, 13, 15].

Pasaulio mokslininkai yra atlik¢ nemazai tyrimy su jvairiy veisliy skirtingo svorio ir
amziaus nujunkytais ériukais. Pastebéta, jog didziausias jaunikliy mirtingumas biina iki
4-6 sav. amziaus. Todél geriausia nujunkyti 2 mén. amziaus sulaukusius ériukus. Beje,
nujunkomy jaunikliy amzius beveik neturi jtakos tolesniam jy augimui ir svoriui. Atlikti
tyrimai parodé, jog tiek nujunkyti 2 mén., tiek 4 mén. amziaus ériukai bei ozkiukai iki
subrendimo augo panasiai ir tur¢jo panasius virSkinamojo trakto bei kity tyrimy parame-
trus [1, 4, 5, 14].

Nemazai jvairiy tyrimy yra atlikta su pieniniy veisliy aviy jaunikliais. Kadangi pa-
grindiné 8iy aviy produkcija yra pienas, todél ieSkoma efektyviausiy biidy kokybiskam
ériuky iSauginimui ir maksimaliam pieno realizavimui. Tyrimy autoriai pataria apsiéria-
vusias pienines avis melzti jau po 3 dieny, o ériukus prileisti zjsti 9 ir 15 val. arba girdyti
kaip ir 60 dieny laikyti kartu su ériavedémis [4, 8, 9]. Be to, siekiant iSvengti didesnio
streso, ériukus reikéty nujunkyti 2 etapais [10].

Tyrimais nustatyta, kad tolesnj jaunikliy augimg nemazai jtakoja jy svoris nujun-
kant. Brazilijoje atlikti bandymai su Morada Nova veislés ériukais parodé, jog geriausiai
augo 10,5 kg svorio nujunkyti jaunikliai, lyginant su 9 ir 12,5 kg nujunkytais ériukais
[11]. Tuo tarpu Awassi veislés jauniklius tikslingiausia nujunkyti, kai jie sveria 15 kg
[4]. Eriuky svoris nujunkant jtakoja ne tik tolesnj jy augima ir vystymasi, bet ir mésines
savybes. Tai nustaté Egipto mokslininkai, iStyre Barki veislés nujunkytus ériukus [6].

Miisy tyrimy tikslas — nustatyti optimaliausia nujunkomy Lietuvos vietiniy Siurks-
¢iavilniy ériuky amziy ir svorj bei jy jtaka tolesniam augimui.
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TYRIMU OBJEKTAS IR METODAI

Nujunkomy ériuky amziaus ir svorio jtakos jy tolesniam augimui bei vystymuisi iki
1 mety amziaus iStyrimui naudojome 2007-2012 m. LSMU Gyvulininkystés institute
laikomy Lietuvos vietiniy Siurk$¢iavilniy aviy bandos duomenis. Kadangi §i banda yra
pripazinta A kategorijos aviy veislynu, todél ¢ia vedama tiksli aviy veislininkystés ir
produktyvumo apskaita.

Analizei atlikti naudojome 2007-2012 m. aviy kergimo, ériavimosi ir prieauglio
augimo apskaitos bei aviy svorio ir vilnos produkcijos apskaitos Zurnalus. Remdamiesi
juose padarytais jrasais, iSskyréme po 3 skirtingo svorio (8-12, 12,1-16 ir 16,1-20 kg) ir
amziaus (35-55, 5670 ir 71-90 d.) nujunkyty ériuky grupes. Atskirai vertinome avytes
ir avinukus.

Nustatydami, kaip augo skirtingo amziaus ir svorio nujunkyti ériukai, analizavome
ju svori 7 ir 12 mén. amziuje. Gautus duomenis jvertinome biometriskai, naudodamiesi
Windows operacinés sistemos skai¢iuokle Excel (2007), o patikimumo laipsnj nustaté-
me pagal Stjudenta. Duomenys laikomi patikimais, kai P < 0,05 [3, 12].

TYRIMU REZULTATAI IR JU APTARIMAS

2007-2012 m. laikotarpiu LSMU Gyvulininkystés institute laikomy Lietuvos Siurkscia-
vilniy aviy bandoje buvo nujunkyti 209 ériukai. Avys buvo kergiamos spalio—lapkric¢io
mén., o ériavosi kovo—balandzio mén. Skirtingo amziaus ir svorio jaunikliai buvo nu-
junkomi geguzés mén. antroje puséje. Jy amzius svyravo 35-90 d., o svoris — 8-20 kg
ribose (1-2 lentelés).

1 lentelé. Nujunkyty ériuky amZiaus jtaka tolesniam augimui
Table 1. The effect of weaned lamb age on the subsequent growth

Nujunkyty ériuky amzius, d.
Rodikliai Age of weaned lambs, days
Item 35-55 56-70 71-90
n M=+m n M=+m n M=+m

Nujunkyty ériuky svoris, kg

+ 2 + b + °
Weight of weaned lambs, kg 60 12,96+0,386* 101 14,25+0,333> 48 15,52+0,379

IS ju:
Including:

avyely 36 12,80+ 0,440° 50 1426+0,427° 24 14,67 + 0,545
Female lambs

avinuky

24 13,13+0,742¢ 51 1434+ 513" 24  16,35+0477
Male lambs
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1 lentelé. (Tesinys)

Table 1. (Continued)

7 mén. ériuky svoris, kg

Weight of lambs at 7 months 60 30,02+0,844 100 28,99+0,594 48 30,33 +0,634
of age, kg

IS ju:
Including:

avyely 36 28,57+0,938 51 27,510,816 24 28.88+0,674
Female lambs

avinuky 24 3183+1474 49 3046+0835 24 31,87+0967
Male lambs

12 mén. ériuky svoris kg
Weight of lambs at 12 months of 23 39,58 £ 1,696 73 44,44 +0,820~ 40 39,71 + 1,263

age, kg
I8 jy:
Including:

avycy 14 3805+1,638 32 41,60+1,042" 21 36,63 +0,981"
Female lambs

avinuky 9 4198+3507 41 4671+1,101 19 43,11 +2,206
Male lambs

@GHP < (0,025; @HOAGHP < 0,01 BIKIP < 0,005; @edmnp < 0,001,

1 lenteléje pateikti duomenys rodo, kad 48,32 % ériuky nujunkymo metu buvo 56—
70d., 28,71 % —35-55d. ir 22,97 % — 71-90 d. amziaus. Visiskai nattiralu, jog vyresnio
amziaus nujunkyti jaunikliai svéré 1,27-2,56 kg daugiau negu nujunkyti jaunesniame
amziuje. Tuo tarpu avycCiy grupéje Sie skirtumai svyravo 0,41-1,87 kg, o avinuky —
1,21-3,22 kg ribose. Visi minéti skirtumai statistiskai patikimi.

Analizuojant 7 mén. amziaus sulaukusiy ériuky svorj nustatyta, kad maziausiai
svéré 56-70 d. amziaus nujunkyti ériukai. Palyginti su 35-55 d. amziaus nujunkytais
jaunikliais, jie svéreé 1,03 kg maziau, o su 71-90 d. amziaus nujunkytais ériukais — 1,34
kg. Tuo tarpu nujunkyti 35-55 d. ir 71-90 d. jaunikliai iki 7 mén. amziaus augo beveik
vienodai. Todél jy svoris Siame amziuje skyreési tik 0,31 kg. Visi minéti skirtumai statis-
tiskai nepatikimi.

Analizuojant metiniy jaunikliy svorj nustatyta, kad 7-12 mén. laikotarpiu grei¢iau-
siai augo 56—70 d. amziaus nujunkyti ériukai (IéCiausiai auge iki 7 mén. amziaus). Paly-
ginti su 35-55 d. amziaus nujunkytais ériukais, jie svére 4,86 kg (P < 0,025) daugiau, o
su 71-90 d. nujunkytais jaunikliais — 4,73 kg (P < 0,005) daugiau. Tuo tarpu nujunkyti
35-55 d. ir 71-90 d. ériukai 7-12 mén. laikotarpiu augo beveik vienodai. Tod¢l jy svo-
ris Siame amziuje skyrési nezymiai (avyciy — 1,42 kg, o avinuky — 1,13 kg). Skirtumai
statistiSkai nepatikimi.
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Analizés rezultatai rodo, jog ériuky amzius nujunkymo metu mazai jtakoja tolesnj
ju augima. Panasiai teigia ir jvairiose Salyse tokius tyrimus atlike mokslininkai. Kur kas
svarbesnis yra nujunkomy ériuky svoris.

2 lentelé. Nujunkyty ériuky svorio jtaka tolesniam augimui
Table 2. The effect of weaned lamb weight on the subsequent growth

Nujunkyty ériuky svoris kg
Rodikliai Weight of weaned lambs, kg
Ttem 812 12,1-16 16,1-20
n M+m n M+m n M+m
7 mén. ériuky svoris kg
Weight of lambs at 7 months 55 26,51+0,629° 98 29,.80+0,556° 55 32,34+0,802¢
of age, kg
18 ju:
Including:
avyciy 29 26,12+0,875¢ 59 28,11+0,637° 22 31,40+ 1,149
Female lambs
avinuky 26 2730+0,881¢ 39 3237+0873" 33 3328+ 1,047
Male lambs
12 mén. ériuky svoris kg
Weight of lambs at 12 months 43 39.86+0998 63 42,95+0,944 30 44.49+1,731
of age, kg
18 ju:
Including:
avycy 21 38,62+1,334 35 3883+0964 12 41,43+ 1,706
Female lambs
avinuky 22 41,01 +£1,467" 28 4824+1,152" 18  45,08+2513
Male lambs

EDEOENP < (0,025;09P < (,01; @D@HEhE)mnp < (0 00].

IS 2 lentel¢je esanciy duomeny matyti, jog iki 7 mén. amziaus greiciausiai augo
16,1-20 kg svorio nujunkyti ériukai. Palyginti su 12,1-16 kg svorio nujunkytais jauni-
kliais, jie buvo sunkesni 2,54 kg (P < 0,01), o su 812 kg svorio nujunkytais ériukais —
5,83 kg (P < 0,001). Tuo tarpu 7-12 mén. laikotarpiu intensyviausiai augo 12,1-16 kg
svorio nujunkyti avinukai. Todél 12 mén. amziuje jie turéjo 7,23 kg persvara, lyginant
su 812 kg svorio nujunkytais avinukais (P < 0,001), ir buvo 3,16 kg sunkesni negu
16,1-20 kg svorio nujunkyti jaunikliai. Beje, 12 mén. amziaus avyciy svorio skirtumas
buvo 0,21-2,81 kg ir statistiS$kai nepatikimas.

Apibendrinant galima teigti, kad nujunkomy ériuky svoris jtakoja jy augima bei
vystymasi. Kuo daugiau ériukai sveria nujunkant, tuo jie greiiau auga iki 7 mén. ar
1 mety amziaus. Tq patvirtina ir kity mokslininky atlikti tyrimai.
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ISVADOS

Tyrimu nustatyta, kad ériuky amzius nujunkymo metu mazai jtakojo tolesnj jy augi-
ma.

Nujunkomy ériuky svoris yra tiesiogiai proporcingas jy tolesniam augimui. Kuo
didesnio svorio jaunikliai nujunkomi, tuo daugiau jie sveria 7 ar 12 mén. amziuje.
Optimaliausias nujunkomy Lietuvos vietiniy Siurk$¢iavilniy ériuky amzius yra 60
dieny, o svoris — apie 16 kg.
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THE EFFECT OF AGE AND WEIGHT OF WEANED LITHUANIAN
NATIVE COARSEWOOLED LAMBS ON SUBSEQUENT GROWTH
AND DEVELOPMENT

Biruté Zapasnikiené'
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R. Zebenkos str. 12, LT-82317 Baisogala, Radviliskis distr, Lithuania

SUMMARY

The purpose of this study was to determine the optimum age and weight of weaning
lambs and the influence of these factors on the subsequent growth till one year of age.
The recorded data for the period from 2007 to 2012 have been analyzed regarding the
breeding centre of Lithuanian coarsewooled sheep established at the LHSU Institute of
Animal Science. Three groups of weaned lambs of different weight (8-12, 12.1-16 and
16.1-20 kg) have been analyzed. Female and male lambs were analyzed separately.
The study indicated that in the period from 2007 to 2012, 209 lambs were weaned at
the age of 56—70 days (48.32 %), 35-55 days (28.71 %) and 71-90 days (22.97 %). The
growth of lambs till 7 and 12 months was the same despite weaning at either 35-55 or
71-90 days. Whereas the lambs weaned at 56—70 days had the lowest weight gains till 7
months age and the highest gains from 7 to 12 months of age in comparison with those
weaned at 35-55 and 71-90 days of age. Thus, the influence of age on the subsequent
growth of lambs was insignificant. The weight of weaned lambs was more important.
The higher was the weight of weaned lambs, the higher was the weight at the age of 7
and 12 months. Thus, the weaning lambs of 16.1-20 kg weight exceeded in weight the
lambs that were weaned of 8-12 and 12.1-16 kg weight by 2.54-5.83 kg (P < 0.01-P <
0.001) and 1.54-4.63 kg (P < 0.025) at the age of 7 and 12 months, respectively.
Keywords: lambs, weaning, age, weight, growth
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BJINSIHUE BO3PACTA U BECA OTBEMHBIX JINTOBCKUX MECTHBIX
T'PYBOIIEPCTHBIX ATHAT HA JAJBHEUIIWI POCT U PASBUTHE

Bupyre 3anacHukene'

WHCTUTYT )KMBOTHOBOACTBA, JINTOBCKUIN YHUBEPCUTET HAYK 310POBbS
P. JKebenkoc yn. 12, LT-82317 Baticoeana, Paosunuwikckuii -ox, Jlumea

PE3FOME

OcHoBHas 3amada 3TOM pabOTHl — YCTAHOBUTH ONTHUMAJIBHBIA BO3PACT U JKUBOHM BeC
OTBEMHBIX ATHAT W BIMSHUE UX HA JaJIbHEHIINI POCT KMBOTHBIX 10 TOJOBAJIOTO BO3-
pacta. [lns 3Toi 1enu mpoaHaJu3MpOBajIM JaHHBIE MJIEM3aBOJa JIUTOBCKMX MECTHBIX
rpyOOIIEpCTHRIX OBEll, Comep>kUMbIX B MHcTHTyTE ’kmBoTHOBOACTBA JIYH3 B mepuon
2007-2012 r. Tlo 3anucsM B xKypHaiaX OThEMHBIC SITHIATA PA3ACIWIN HA 3 TPYIIbl IO
Becy (8-12, 12,1-16 u 16,1-20 kr) u Bo3pacty (35-55, 56-70 u 71-90 nueit). OtaenbHo
WCCIIEZIOBAJIH APOYEK M OapaHIMKOB.

IlepBblil pa3 npoBeAeH TaKOM OMBIT MOKa3ad, yTo B nepuoae ¢ 2007 no 2012 . B
crazne oenl MHcTuTyTa OBLIO OTIIy4eHO 209 sIrHAT, U3 KOTOpbIX 48,32 % ObLn 56—70
nueit, 28,71 % — 35-55 nueit u 22,97 % — 71-90 nueit Bo3pacta. SArHATa, KOTOpHIE TPU
orbeMe umenu 35-55 nueit u 71-90 nuei, 1o 7- u 12-mMecssYHOro Bo3pacta pociu NOUTH
onuHokoro. Ho sirusita, omirydeHsl B 56—70-1HEBHOM Bo3pacTe, 10 7 MeC. pa3iInvyaIucCh
caMbIM MEUIEHHBIM POCTOM, a B Iiepuoze ¢ 7 10 12 mec. — caMbIM CKOPBIM POCTOM 110
CPAaBHEHHUIO C SITHATAMHU, OTIIy4eHHbIMH B 3555 u 71-90-nHeBHOM BO3pacte. Tak, 4To
BO3pacT ATHAT MPU OThEME MaJIo BIUSI Ha JaIbHEWIINI pOCT )KUBOTHBIX. OIHAKO KU-
BOM BEC OTBEMHBIX SITHAT OKa3aJcsi Oojee BaKHbIM. UeM OoJblie ArHATa BECHIHM HIPU
oTBEME, TEM CKOpee pocin 10 7 U 12-mecsiunoro Bo3pacta. [Toatomy 16,1-20 kr Beca
OThEMHBbIC SITHATA B 7-MECAYHOM Bo3pacTe Obuin Ha 2,54—5,83 kr (P < 0,01-P < 0,001),
a B 12-mecssunom Bo3pacte — Ha 1,54—4,63 kr (P < 0,025) msoxenee, yem 8—12 m 12,1-16
KT BECA OThEMHBIE ATHATA.

KiroueBble cjioBa: srHsATa, OThEM, JKHMBasi Macca, BO3PacT, pOCT

' Asrop s nepernucku. Ten. +370 422 65383, e-mail: birutez@lgi.lt
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SANTRAUKA

Tris kartus melziamy karviy produktyvumo kontrole tvarkant At biidu, apskaitos paklaidos
gali siekti 18—-20 %. Apskaitos tikslumg galima didinti, pasirenkant sudétingesnes vieno
paros melzimo duomeny perskaiciavimo schemas arba didinant perskaiciavimo koeficien-
ty nustatymui reikalingy eksperimenty apimtis, ar pasitelkiant didesnes statistiniy duome-
ny bazes. Visi Sie bidai reikalauja papildomy finansiniy ir darbo sgnaudy. Todél aktualu
rasti optimaly santykj tarp pasirenkamos apskaitos sistemos ir tenkinancio tikslumo.

Straipsnyje, apibendrinus daugiau kaip tikstancio vienos bandos Lietuvos juo-
dmargiy karviy, melziamy tris kartus per parg, kontroliniy melzZimy duomenis, palyginti
du produktyvumo rodikliy perskaiciavimo metodai ir jy praktinio taikymo galimybés. kai
naudojama koeficienty sistema ir kai duomenys dauginami is 3.

Nustatyta, kad naudojant koeficienty sistemq, paros primilZis is vieno melzimo duo-
meny buvo apskaiciuojamas su ne didesne kaip 2,3 %, riebaly kiekis — su ne didesne kaip
10,6 % ir baltymy kiekis — su ne didesne kaip 2,2 % paklaida. Vieno melzimo duomenis
dauginant is 3, paros primilzio paklaidos buvo 3,3-8,2 karto, baltymy kiekio — 4,0-8,3
karto didesnés. Riebaly kiekio, perskaiciuoto is dieninio ir vakarinio melzimo duomeny,
buvo atitinkamai 8,3 % ir 1,5 karto didesnés, negu naudojant koeficienty sistemq. Taciau
rytinio melzimo duomenis dauginant is 3, paros riebaly kiekis apskaiciuotas 7,7 kartus
tiksliau.

Remiantis tyrimo rezultatais teigiama, kad karviy kontroliniy melzZimy apskaitai
tikslinga taikyti koeficienty sistemq, kada koeficientai periodiskai tikslinami net ir nedi-
delés apimties eksperimentais. Vieno melzimo duomeny dauginimo is 3 biudas gali biiti
pateisinamas tik perskaiciuojant paros riebaly kiekj.

RaktaZodZiai: karviy produktyvumo kontrolé, At metodas, trijy karty melZimas
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IVADAS

Tiksli produktyvumo apskaita lemia sékmingg galvijy selekcijos procesa. Tai biitina
priemoné gerinant bandos sudétj, produktyvumo ir sveikatingumo rodiklius, didinant
pieno gamybos efektyvuma, iikiy stipréjima. Taip pat tai yra prioritetinés reikSmes prie-
moné¢ investicijy pozitiriu, nuosekliai plétojant nacionaling veislininkystg ir siekiant ly-
giavertés partnerystés su kitomis Salimis.

Karviy produktyvumo kontrolei naudojami skirtingi produktyvumo apskaitos me-
todai [1, 3, 12, 15]. Vienu i§ ekonomiskesniy laikomas At metodas, kai fiksuojami tik
vieno paros melzimo duomenys ir intervalas tarp dviejy paskutiniy melzimy, o produk-
tyvumas per parg apskaiiuojamas naudojant statistiSkai nustatytus, periodiskai kore-
guojamus koeficientus. Nustatyta, kad naudojant §] metoda, i$laidos produktyvumo kon-
trolei atlikti yra 20-25 % mazesnés negu atliekant kontrole, kai fiksuojami visi paros
melzimai [12]. Sj metoda oficialiai aprobavo Tarptautinis gyvuliy apskaitos komitetas
(International Committee for Animal Recording — ICAR), jj naudoja dauguma $aliy [4].
Be to, tai vienas i$ tiksliausiy produktyvumo apskaitos metody, tikslesnis tik A4 meto-
das, kai kas ménesj fiksuojami visi paros melzimy duomenys [11]. Taciau japony moks-
lininkai, iSanalizave duomeny baze, sudaryta i§ daugiau kaip 23 milijony jrasy, pazymi,
kad naudojant At metoda, bendras pieno ir jo komponenty paros produktyvumas tiksliau
apskai¢iuojamas i$ rytinio, o ne i$ vakarinio kontrolinio melzimo duomeny [5].

Ivairiy melzimo schemy apskaiciuoty produktyvumo duomeny tikslumg pirma kar-
tg statistisSkai jvertinti pabandé McDaniel 1969 metais [9]. Lyginant apskaiciuoty ir rea-
liai gauty duomeny standartines deviacijas, buvo atkreiptas démesys j biitinybg naudoti
perskaiciavimo koeficientus, apskaic¢iuojant paros produktyvumg i§ vieno melzimo duo-
meny bei atsizvelgti j intervalus tarp melzimy. Naudojant Siandien efektyviausia matricy
algebros metoda, teoriskai nustatyta skai¢iavimo paklaidos kitimo priklausomybé nuo
paros melzimy registravimo skaiciaus ir naudojamos melzimo schemos [14].

Nustatyta, kad jeigu paros produktyvumas apskaiciuojamas vieno i§ dviejy paros
melzimo duomenis dauginant i§ dviejy, tai automatiskai gaunama vidutiniskai 5 % me-
todiné paklaida [2]. Slovénijoje atliktais tyrimais jrodyta, kad baltymy kiekj apskaiciuoti
i§ At metodu kontroliuojamy karviy duomeny galima zymiai tiksliau (apskaiciuoto bal-
tymy kiekio koreliacijos su realiu kiekiu koeficientas — iki 0,987), negu riebaly (kore-
liacijos koeficientas — ne didesnis kaip 0,578). Be to, sudétingesni skai¢iavimo modeliai
leidzia sumazinti tik ekstremaliy reikSmiy paklaidas [6].

Produktyvumui apskaiciuoti naudojant vieno i§ paros kontrolinio melzimo duome-
nis, Kanados mokslininkai pasitlé atsizvelgti net | 72 poklasius, j kuriuos pagal lak-
tacijos trukme, verSingumo laikotarpj bei verSiavimosi sezong bty galima suskirstyti
karves, kontroliuojamas pagal vieng i$ 18 galimy trijy per parg melzimy bei vieng i§ 4
galimy dviejy per parg melzimo schemy [13]. Taciau jy sudarytos lygtys tik Siek tiek
tiksliau leido apskaiciuoti visos dienos produkcija negu naudojant oficialius koeficien-
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tus: esant dviejy per parg melzimy schemai, riebaly kiekis buvo apskaic¢iuojamas 12 %
tikslumu i§ vakarinio ir 11 % — i§ rytinio melzimo; jeigu apskaitomi tik vieno melzimo
duomenys, esant trijy per parg melzimy schemai, tai riebaly ir baltymy kiekis per para
buvo apskai¢iuojamas tik 18-20 % tikslumu. Jie persp¢ja, kad naudojant trijy melzimy
per parg schema, biitina kontroliuoti bent dviejy melzimy produkcijos duomenis, tuomet
tikslumas padidéty iki 6-9 %.

Atkreipiamas démesys ] tai, kad dél biidingy santykinai dideliy duomeny dispersijy,
daugiausia darbo laiko sgnaudy reikalauja riebaly kiekio statistiniy rodikliy nustatymas
[8]. Vokietijoje atliktais tyrimais jrodyta, kad, kokj skai¢iavimo modelj benaudotume,
karviy, kontroliuojamy At metodu, produktyvumas tiksliau jvertinamas is rytinio melzi-
mo duomeny negu i$ vakarinio. Be to, didziausios paklaidos gautos, skai¢iuojant riebaly
kiekj i§ vieno melzimo duomeny, naudojant trijy per parg melzimy schema [7].

ICAR inicijuotos darbo grupés duomenimis, 29 (i§ 38 apklausty) Salyse naudojamos
specifinés formulés arba atitinkami koeficientai produkcijai i$ vieno melzimo duomeny
apskaiciuoti, atsizvelgiant i klimatines salygas, karviy veisle, santykj tarp apskaitai ski-
riamy léSy bei nacionaling veislininkystés sistemg tenkinancio tikslumo ir kt. Taciau kai
kuriose Salyse, pavyzdziui, Pranciizijoje ir Lenkijoje, paros produktyvumas apskaiciuo-
jamas, paprasciausiai vieno melzimo duomenis dauginant i§ melzimy per para skaiciaus
[10]. Tod¢él manoma, kad butina sukurti metodus, leisiancius suvienodinti paros produk-
cijos, nustatytos jvairiais biidais, apskaita.

Tris kartus per para melziamy karviy skaiCius Lietuvoje néra didelis — tik apie
1,5 %. Todé¢l gana sunku organizuoti reikiamos apimties tyrimus produktyvumo rodikliy
perskai¢iavimo koeficientams nustatyti. Dar sudétingiau jvertinti jvairiy zootechniniy ir
tikiniy faktoriy jtaka koeficientams. Tokiu atveju aktualu rasti kompromisa tarp skaicia-
vimo metodo sudétingumo ir tenkinancio tikslumo.

Sio darbo tikslas — palyginti du karviy, melziamy tris kartus per para, produktyvumo
rodikliy perskaiciavimo i$ vieno paros melzimo duomeny biidus ir jy praktinio taikymo
galimybes, kai naudojama koeficienty sistema ir kai duomenys dauginami is 3.

TYRIMU SALYGOS IR METODAI

Tyrimai vykdyti 2012-2013 metais Lietuvos sveikatos universiteto Gyvulininkystés ins-
titute bei Zemes tkio bendrovéje ,,Draugas‘ (Radviliskio r.).

Tyrimui pasirinktoje Zemés iikio bendrovéje ,,Draugas laikomos zalyjy ir zalmar-
giy veisliy karvés, melziamos tris kartus per parg ir i§ kuriy vidutini$kai per paskutine
laktacija primelzta 9169 kg pieno. Parenkant karves moksliniams-gamybiniams ban-
dymams, atsizvelgta i jy veterinaring bukle, veisle, amziy, laktacija, laktacijos stadi-
ja, verSiavimosi ir uztriikimo laikotarpius, produktyvumo lygj, melzimo tvarka. Karvés
buvo melziamos De Laval (Svedija) melzimo aiksteléje. Kiekvieno melzimo metu buvo
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imamas individualus pieno méginys, o primilziai registruojami ALPRO kompiuteringje
produkcijos apskaitos sistemoje. Tyrimo duomeny bazéje buvo registruojami duomenys
tik ty karviy, kuriy laktacija ne ilgesné kaip 305 dienos.

Buvo vertinami tik tie karviy produktyvumo rodikliai, kurie pilnai atspindéjo visy
trijy paros melzimy duomenis. Be to, nebuvo vertinami paros melzimy duomenys, jei
bent vieno i§ melzimy primilzis buvo mazesnis kaip 1 kg, pieno riebumas — mazesnis
kaip 1,5 arba vir$ijo 9 %, o baltymingumas buvo mazesnis kaip 1 arba didesnis kaip 7 %.

Pieno riebumas ir baltymingumas nustatyti Gyvulininkystés instituto Chemijos la-
boratorijoje analizatoriumi Milko Scan 133B (Danija) infraraudonosios spinduliuotés
vidurings srities spinduliy absorbcijos metodu. Analizatorius kas ménesj buvo kalibruo-
jamas VI ,,Pieno tyrimai* kontroliniu pieno méginiy rinkiniu.

Tyrimo duomeny bazés kaupimui ir statistinei analizei buvo panaudoti Microsoft
Office skaiGiuoklés Excel 2003 duomeny analizés jrankiai. Siame straipsnyje pateikti
duomeny vidurkiai su standartine paklaida. Uzsibrézta, kad skirtumai tarp variaciniy
duomeny eiluciy yra reikSmingi, jei taikant Stjudento kriterijy, P < 0,05.

TYRIMU REZULTATAI IR APTARIMAS

Istirti tik tie zalyjy ir Zalmargiy veisliy tris kartus melziamy karviy kontroliniy melzi-
my rodikliai, kuriy visy melzimy primilziai buvo ne mazesni kaip 1 kg.

Atitinkami koeficientai apskaiciuoti kaip individualiy méginiy bendro paros primil-
zio rodikliy su atitinkamo melzimo primilziy rodikliais santykiy vidurkiai.

Paros primilZio perskaic¢iavimas i§ vieno melzimo duomenu. Apdorojus tris kar-
tus per parg melziamy zalyjy ir zalmargiy veisliy karviy 1118 paros melzimy duomenis,
gauti tokie paros primilzio perskai¢iavimo koeficientai:

kPd =2,852 + 0,014, kai paros primilzis perskai¢iuojamas i§ dieninio melzimo duo-
meny;

kPv = 3,725 + 0,019, kai perskai¢iuojamas i$ vakarinio melzimo duomeny;

kPr= 2,779 £ 0,015, kai perskai¢iuojamas i$ rytinio melzimo duomeny.

Sie koeficientai (kaip ir riebaly bei baltymy kiekiy perskai¢iavimo) galioja tik $io
bandymo duomeny apibendrinimui, nes santykiy reikSmés, kuriy vidurkiai atitinka juos,
pasiskirsciusios ne pagal normalyjj skirstinj: ekscesas svyruoja nuo 37,2 iki 111,1, o
asimetrija — nuo 2,6 iki 7,3. Taip yra, matyt, dél to, kad duomenys atrinkti tik ty karviy,
kuriy pieno rodikliai tenkino minimalius reikalavimus, bei kuriy visy paros melzimy
duomenys buvo gauti. Dél $iy priezas¢iy buvo apskaityti kai kuriy karviy keliy kontro-
liniy melzimy duomenys, o daugumos — tik po vieng. Nepaisant to, Sio eksperimento
koeficienty reikSmés atitinka bendrasias tendencijas: vakarinj melzima atitinkantis ko-
eficientas yra didZiausias, o rytinj — maziausias, tai yra ryte primelziama daugiau pieno
negu vakare.
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1 pav. PrimilZio perskai¢iavimo i§ bandymo vieno melZimo duomeny
absoliuti vidutiné paklaida + AP (Koef — kai perskaiciuojama, naudojant nustatytus
koeficientus; x3 — kai perskaiciuojama, vieno melzimo duomenis dauginant is 3, pa-

klaidos juostelemis zymimos standartinés paklaidos + SE)
Fig 1. Absolute mean error for daily milk yield recalculated from the single mil-
king data of experiment (Koef — recalculated using coefficient system; %3 — when the
recorded data is multiplied by 3; error bars represent the Standard errors + SE)

Jei eksperimento metu karviy paros primilzis apskai¢iuojamas naudojant nustatytus
koeficientus, tai vidutiné absoliuti paklaida nevirsija 0,66 + 0,13 kg, tai yra santykiné
paklaida buvo ne didesné kaip 2,3 %. Kaip ir kity autoriy tyrimuose (pavyzdziui, [5]),
maziausia paklaida gauta naudojantis nustatytais koeficientais, perskai¢iuojant primilzj
i$ rytinio melzimo duomeny — 0,59 £ 0,12 kg, nors skirtumas tarp dieninio ar vakarinio
melzimo paklaidy tebuvo 7,0-12,3 % (P < 0,05).

Jeigu paros primilzis apskaiciuojamas, atitinkamo melzimo duomenis padauginant
i$ 3, tai gaunama nuo 3,3 iki 8,2 karto (P < 0,05) didesné absoliuti paklaida (1 pav.).
Dauginant atskiry melzimy primilZzius i 3, didziausios paklaidos gaunamos taip pat va-
karinio melzimo metu. Rytinio ir dieninio melZzimo metu gaunamas paklaidas jos virsija
0,8-1,3 karto.

Paros riebaly kiekio perskaiciavimas i§ vieno melZimo duomeny. Apdorojus tris
kartus per parg melziamy Zalyjy ir zalmargiy veisliy karviy 1118 paros melzimy duome-
nis, gauti tokie paros riebaly kiekio perskaiciavimo koeficientai:

kRd =2,983 + 0,136, kai paros riebaly kiekis perskai¢iuojamas i§ dieninio melzimo
duomeny;
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kRv =3,514 £ 0,141, kai perskaiciuojamas i§ vakarinio melzimo duomeny;

kRr = 3,273 £ 0,032, kai perskai¢iuojamas i$ rytinio melzimo duomeny.

Jei eksperimento metu karviy paros riebaly kiekis apskai¢iuojamas naudojant nu-
statytus koeficientus, tai vidutiné absoliuti paklaida nevirSija 0,136 + 0,071 kg (arba
10,6 %).

Jeigu paros primilzis apskaiciuojamas atitinkamo melzimo duomenis padauginant
i§ 3, tai i$ dieninio melzimo duomeny gavome 8,26 % (P < 0,05), o i vakarinio — 1,53
karto (P < 0,05) didesnes paklaidas negu skaiciuojant i$ rytinio melzimo duomeny. Ry-
tinio melzimo duomenis dauginant i$ trijy, riebaly kiekis apskaiciuotas 7,7 karto (P <
0,05) tiksliau negu naudojant koeficienta (2 pav.). Perskai¢iuojant i§ kity melzimy —
dieninio ir vakarinio, — riebaly kiekio paklaidos tesudaré 8,0-9,4 % viso paros riebaly
kiekio. Kadangi santykiné paklaida nevirsija 10 %, tai praktiniame naudojime gali buti
pateisinama paros riebaly kiekio perskai¢iavimui, vieno melzimo duomenis dauginant i$
3, nes netgi taikant daug sudétingesnes perskaic¢iavimo schemas [13] dideliy populiacijy
mastu, garantuojamas ne didesnis kaip 18-20 % tikslumas.
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0,15/ 1
-0,20

+AR, kg
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2 pav. Riebaly kiekio perskai¢iavimo i§ bandymo vieno melZimo duomenuy
absoliuti vidutiné paklaida = AR (Koef — kai perskaiciuojama, naudojant nustatytus
koeficientus; x3 — kai perskaiciuojama, vieno melzimo duomenis dauginant is 3, pa-

klaidos juostelemis zymimos standartinés paklaidos + SE)
Fig 2. Absolute mean error for daily fat content recalculated from the single mil-
king data of experiment (Koef —recalculated using coefficient system, X3 — when the
recorded data is multiplied by 3; error bars represent the Standard errors + SE)
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Misy tyrimy rezultatai patvirtina kity tyréjy nuomone [7], kad naudojant trijy mel-
zimy per parg schema, didziausios paklaidos gaunamos, skaiciuojant riebaly kiekj i$
vieno melzimo duomeny. Norint padidinti skai¢iavimo tiksluma, reikalingi didesnés
apimties tyrimai, lyginant su kity produktyvumo rodikliy (primilzio, baltymy kiekio)
perskai¢iavimo koeficienty nustatymo tyrimais [8].

Paros baltymy kiekio perskaiciavimas i$ vieno melZimo duomeny. Apdorojus
tris kartus per parg melziamy zalyjy ir Zalmargiy veislés karviy 1118 paros melzimy
duomenis, gauti tokie paros baltymy kiekio perskaiciavimo koeficientai:

k,,=2,820 £ 0,014, kai paros baltymy kiekis perskaiciuojamas i$ dieninio melzimo
duomeny;

kBv = 3,718 + 0,019, kai perskaiciuojamas i§ vakarinio melzimo duomeny;

kBr=2,817 £ 0,015, kai perskai¢iuojamas i$ rytinio melzimo duomeny.
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3 pav. Baltymy kiekio perskaic¢iavimo i§ bandymo vieno melZimo duomeny
absoliuti vidutiné paklaida = AB (Koef — kai perskaiciuojama, naudojant nustatytus
koeficientus; *x3 — kai perskaiciuojama, vieno melzimo duomenis dauginant is 3;
paklaidos juosteléemis zymimos standartinés paklaidos + SE)

Fig 3. Absolute mean error for daily protein content recalculated from the single
milking data of experiment (Koef — recalculated using coefficient system; X3 — when
the recorded data is multiplied by 3; error bars represent the Standard errors + SE)

Jei eksperimento metu karviy paros baltymy kiekis apskai¢iuojamas naudojant nu-

statytus koeficientus, tai vidutiné absoliuti paklaida nevirSija 0,022 + 0,004 kg (arba
2,2 %).
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Jeigu paros primilzis apskaiciuojamas atitinkamo melzimo duomenis padauginant

i§ 3, tai, analogiskai paros primilzio skaic¢iavimo atvejui, gautos 4,0—8,3 kartus (P <0,05)
didesnés paklaidos negu naudojant koeficientus (3 pav.). Didziausios paklaidos gautos
(kaip ir primilzio bei riebaly kiekio skai¢iavimo atvejais) vakarinio melzimo metu. Ryti-
nio ir dieninio melZzimo metu gaunamas paklaidas jos virsija dvigubai.

ISVADOS

Naudojant At apskaitos metoda trijy paros melzimy schemoje, biitina bent minima-
laus masto tyrimais nustatyti ir periodiskai koreguoti primilzio ir baltymy kiekio
perskaiciavimo i$ vieno melzimo duomeny koeficientus.

Jeigu negalima atlikti tyrimy, reprezentuojanciy bent jau atskirg karviy veisle, tai,
perskaiciuojant paros riebaly kiekj trijy paros melzimy schemoje, tikslinga vieno
paros melzimo duomenis dauginti i§ trijy.
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SUMMARY

Cow productivity recording using At method of thrice milked cows might result in er-
rors accounting for 18-20 %. The accuracy of recordings can be increased by choosing
more complex recalculation schemes for daily milking data, by increasing the scope of
experiments required to determine recalculation coefficients or by emploing larger basis
of statistical data. All these ways require additional funds and are more labour consum-
ing, and, thus, the optimum relationship between the choosen recalculation scheme and
its sufficient accuracy becomes a problem to be solved.

Control milking data of more than a thousand thrice-milked Lithuanian Red and
Red-and-White cows kept in one herd were analyzed, two schemes for productivity recal-
culation and their practical application were compared. The first method was based on the
system of coefficients, whereas the second — when the recorded data is multiplied by 3.

The study indicated that the use of the coefficient system resulted in errors not higher
than 2.3, 10.6 and 2.2 % for, respectively daily yield from one milking data, fat content
and protein content. The use of the second scheme resulted in 3.3-8.2, 4.0-8.3 times higher
errors for daily milk yield and protein content, respectively. Errors for the fat content re-
calculated from the morning and evening data were, respectively, by 8.3 % and 1.5 times
higher in comparison with the coefficient system. However, when morning milking data
was multiplied by 3, the calculation of the daily fat content was 7.7 times more accurate.

On the basis of the study, it can be concluded that it is advisable to use the coeffi-
cient system for milk recordings provided the coefficients undergo recurrent testing for
accuracy even by small scope experiments. Single milking data multiplication by 3 is
valid only for daily fat content recalculation.

Keywords: cow productivity recording, At method, thrice milking

' Corresponding author. Tel. +370 422 65383, e-mail: danguole@]lgi.lt
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CPABHEHME CIIOCOBOB YYETA INIPOAYKTUBHOCTHU KOPOB,
KOHTPOJIMPYEMBIX METOJAOM At ITPU TPEXPA30BOM JOEHNU
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PE3IOME

[Ipu Tpexpa3oBOM AOCHHH KOPOB OCYIIECTBISS KOHTPOJIH MPOAYKTUBHOCTH METOIOM
At, morpemHocTH nepecyera MoryT gocturars 18—20 nporeHToB. TOUHOCTh yueTa Mo-
JKeT OBITH MOBBIIICHA IyTeM BBIOOpa 0O0Jiee CIIOKHBIX CXEM MPEOOPa30BaHUS JaHHBIX
OITHOTO M3 CYTOYHBIX JOCHHUN MM YBEITUUICHIS 00beMa U y>KECTOUCHUS yCIIOBUN DKCIIe-
PUMEHTOB, HEOOXOMMBIX TSI BEIYHCICHHS KOO PHUIIMEHTOB IpeodpazoBanus. Bee atu
METOJIBI TPEOYIOT JOMOTHUTEIBHBIX (PMHAHCOBBIX M TPYAOBBIX 3aTpart. [loaToMy BakHO
HaWTH ONTUMAJIEHOE COOTHOIIICHUE MEXKTy BRIONPAeMOM CHCTEMOH yUeTa H yIOBIETBO-
PUTEITHHON TOYHOCTBIO.

B crarbe 0000111eHbI JaHHBIC 00JIE€ THICSYM KOHTPOJBHBIX JIOCHHUN OJJHOTO CTaja
KOpPOB JINTOBCKOW YE€PHO MECTPOH MOPOJIbI, KOTOPIE JOWIMCH TPU pa3a B CyTKHU. bbuin
CpaBHEHHI JIBa METO/Ia TiepecyeTa TaHHBIX OJTHOW U3 I0CK M UX IMPaKTUIecKasi TPUMEHH-
MOCTb: ITPH UCIIOJIb30BAHUH CUCTEMBI KO3(D(PHUIIMEHTOB ¥ ITPU YMHOXKCHHUHU JIAHHBIX Ha 3.

Br110 yeTaHOBIIEHO, UTO, IPUMEHSISI CHCTEMY KOI(PPHUITHEHTOB, CYTOUYHBIN HAJOU 110
JIAHHBIM OJTHOW JIOMKHW OBbLT BBIYHCIICH C OTHOCUTEIHLHOW IMOTPENIHOCThIO He Ooree 2,3
MPOIIEHTA, COJIepIKaHue x)upa — He Oosiee 10,6 mporleHTa U cojepkaHue OeKa — ¢ He
Oomee 2,2 mporieHTa. JlaHABIC OMHOM JOWKHM YMHOXAs Ha 3, TIOTPEIIHOCTH BRIYMCIICHUS
CYTOYHOTO HaJ0sl MOJIOKa yBennumics ot 3,3 110 8,2 pas, conepxkanus Oenka — ot 4,0 1o
8,3 pa3. CyTouHOE CONmep)KaHHEe KUPA, IEPECUNTAHHOE U3 THEBHON M BEUCPHEH MOCK,
BBITHCIISIIOCH C, COOTBETCTBEHHO, Ha 8,3 mporieHTa u B 1,5 pa3a OobIell TorpenrHo-
CTBIO, 10 CPABHEHUIO C MIPUMEHEHUEM CHUCTeMbl KO GUIIMEHTOB. TeM He MeHee, PU
YMHOXEHUU JAHHBIX YTPEHHEH MOWKH Ha 3, MOTPENIHOCTh BBIUKUCICHA CYTOYHOTO CO-
nepkaHus J)Kupa Obuta B 7,7 pa3a MEHBIIICH.

' Asrop s nepenucku. Ten. +370 422 65383, e-mail: danguole@]lgi.lt
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Ha ocHOBaHMM pe3ynbTaToOB HCCIIC0BAHHS MPEANONIAracTcs, YTo, PU KOHPOJIE MPOo-
JIYKTUBHOCTH KOPOB METOIOM At, 11eJIeCO00pa3HO UCIIOIB30BATh CUCTEMY KOAPDUITHCH-
TOB, KOTJIa KOA(PPHUIIMEHTHI PETYIISIPHO OOHOBIISIOTCS JaXKe ¢ TIOMOIIBI0 MAJIOOOBEMHBIX
IKCIIEPUMEHTOB. YMHOKEHHE JaHHBIX OHOW JIOMKHK Ha 3 MOXET OBbITh ONpaBIaHHBIM
JIMIIIB JJTs IepecyeTa CyTOYHOTO COMICPIKaHUS JKUPA.

KiroueBble ciaoBa: KOHTPOIb TPOAYKTHBHOCTH KOPOB, METON At, TpexpazoBoe
JIOCHUE
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ABSTRACT

Two analogous (n = 5) groups of Lithuanian Black-and-White heifers were used in a
feeding trial conducted at the Institute of Animal Science of University of Health Sci-
ences to investigate the efficiency of sugarbeet pulp silage in the diets of pedigree heif-
ers. The heifers were grown from 10 to 14 months of age. The heifers in the control group
were fed daily 1.0 kg hay, perennial grass-vetch-oat mixture silage ad libitum and 2.0 kg
compound feed. The experimental heifers in the morning were fed perennial grass-vetch-
oat mixture silage ad libitum, in the evening sugar beet pulp silage ad libitum and also
given 1.0 kg hay and 1.0 kg compound feed. Sugarbeet pulp silage contained 23.35 %
dry substance (d.s.) with 10.89 MJ metabolizable energy and 118.1 g crude protein per
kg d .s. The heifers in the control and experimental groups gained daily, respectively, 812
and 783 g (3.6 % lower weight gain, p > 0.5). The heifers in both groups used almost the
same amount of metabolizable energy per kg gain but the intake of crude protein was by
9.3 % lower for the experimental group of heifers. Feeding of the experimental heifers
resulted in by 13.7 % lower feed price per ton of weight gain in comparison with the
control group of heifers.

Keywords: sugarbeet pulp silage, compound feed, pedigree heifers, growth, eco-
nomic efficiency

INTRODUCTION
Food industry development results in increasing amounts of by-products of a certain

feeding value. Rational use of these products might increase feed resources, lower the
utilization costs and, consequently, reduce environment pollution. Sugarbeet factories
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after processing 1000 kg sugarbeet produce about 540 kg of sugarbeet pulp with ap-
proximately 13 % dry matter (DM) content [11]. For more effective feeding of animals,
the DM content is increased to about 22 % by squeezing the pulp. Sugarbeet pulp re-
mains fresh only for several days, therefore, its ensilage is suggested [2]. Pulp ensilage
in trench silos or clamps with plastic sealing helps to preserve the nutrients and their
quality for a longer time and is considered a beneficial technique not requiring larger
capital investment. Ensilage of squeezed sugarbeet pulp containing 20-25 % DM differs
from that of other feeds due to high pectin and low sugar contents in it [7, 13]. Pectin is
easily degradable when affected by enzymes and the sugar content is sufficient for the
inducement of active fermentation of thermophilic lactic acid bacteria [14, 15]. It is best
to make silage from warm (about 50 °C) sugarbeet pulp because the temperature affects
the fermentation of the pulp structural elements what is beneficial to fibre availability [6,
7]. Due to high content of pectin and peculiarities of its degradation in the digestive tract
of cattle, sugarbeet pulp is valuable as an energy source. Breakdown of pectin in the ru-
men is slower compared with sugar or starch and, therefore, the pH value of the rumen
contents remains more constant and favourable for the activities of fibre degrading micro
flora [19]. Inclusion of sugarbeet pulp silage in the diets of cows allows to reduce the
level of compound feeds [18]. Feeding of cows with high levels of concentrates results
in lower fat content of milk [4], while partial replacement of concentrates with sugarbeet
pulp silage allows to avoid this reduction. Sugarbeet pulp silage in the diets of lactating
cows could constitute up to 30 % of the allowance on DM basis [8, 11]. In Lithuania,
studies were carried out to determine the efficiency of sugarbeet pulp silage in the diets
of milking cows and fattening bulls [3, 5]. However, so far there have been no trials in-
volving pedigree heifers and their feeding with sugarbeet pulp silage. The purpose of the
study was to investigate the efficiency of sugarbeet pulp silage in the diets for pedigree
heifers by replacing part of compound feed.

MATERIAL AND METHODS

Two analogous by origin, age and weight groups (of Lithuanian Black—and—White heif-
ers of five animals each) were used in the study conducted at the Institute of Animal
Science of Lithuanian University ofHealth Sciences. The heifers were housed loose with
five animals per pen. The heifers used in the trial were grown from 10 to 14 months of
age. Food allowances were formulated according to the nutrition standards required to
gain daily 750-800 g weight [11]. The heifers in the control group were offered 1.0 kg
hay, perennial grass-vetch-oat mixture silage ad /ibitum and 2.0 kg compound feed. The
heifers in the experimental group were given perennial grass-vetch-oat mixture silage ad
libitum in the morning and sugarbeet pulp silage ad libitum, also 1.0 kg hay and 1.0 kg
compound feed in the evening.

Press squeezed fresh sugarbeet pulp was delivered by joint-stock company Nordic
Sugar Kédainiai and ensilaged in a trench. Feed intakes were recorded by weighing
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feeds and feed remainders once a week. At the Analytical Laboratory of the Institute
standard methods were used to determine the chemical composition of feeds [1]. Weight
gains were determined by weighing the heifers at the start, later on every month and at
the end of the trial. Feed costs per heifer in the experimental period and per ton weight
gain were estimated according to the price of feeds on as-fed basis.

Statistical analysis. Data were expressed as the mean response (+ standard devia-
tion, SD) and differences in the means were evaluated using Student’s t test [16]. All
differences quoted in the text are significant at P < 0.05.

RESULTS AND DISCUSSION
Chemical composition, quality and nutritive value of sugarbeet pulp silage. The

content of dry substance in sugarbeet pulp silage was 23.35 % with 10.89 MJ metaboliz-
able energy and 118.1 g crude protein (Table 1).

Table 1. Chemical composition, quality and nutritive value of sugarbeet pulp silage and perennial
grass-vetch-oat mixture silage
1 lentel¢. Cukriniy runkeliy grieZiniy ir daugiameciy Zoliy-vikiy-aviZy siloso cheminé sudétis,
kokybé ir maistingumas
Sugarbeet pulp silage Perenm?l grassl-vetch-oat
Item .. . mixture silage
S Cukriniy runkeliy . v e .
Rodikliai e Daugiameciy zoliy-vikiy-avizy
grieziniy silosas .
silosas
imn

Dry substaniz.e content (d. s.) in % 2335235 23.93+2.08
Sausos medziagos, %
In % relating to dry substance:
Sausoje medziagoje, %:

Crude protein 11.81 + 1,35 12.45 + 0,89

Zali balymai

Crude fat

Jali riebalai 0.43 +0.04 3.43+0.12

Crude fiber 28.01 + 1.35 33.81+ 1.48

Zalia lasteliena

Nitrogen free extracts

NEM 54.30 + 4.65 45.01 £5.02

Crude ash 5.44+0.89 5.31+0.56

Zali pelenai

Calcium 0.66 +0.01 0.66 +0.02

kalcis

Phosphorus 0.11+0.01 030+ 0.01

Fosforas
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Table 1. (Continued)
1 lentelé. (Tesinys)

Sugar
Cukrus

Carotene mg/kg
Karotinas, mg/kg

Metabolizable energy in MJ/kg d.s.
Apykaitos energija, MJ/kg S.M.

Crude protein in g/kg d.s.

Zaliy baltymy, g/kg S.M.
Digestible protein in g/kg d.s.
Virskinamyjy baltymy, g/kg S.M.
Organic acids in g/kg d.s.
Organiniy rigsciy, g’kg S.M

Including:
IS juy:

Lactic acid in g/kg d.s.
Pieno, g/kg S.M

Acetic acid in g/kg d.s.
Acto, g/lkg SM

Butyric acid in g/kg d.s.
Sviesto, g/lkg S.M

pH of silage

Siloso pH

1.71+£0.20

11.1+1.25

10.89 = 1.80

118.1 £2.49

84.8 £3.62

39.8+£2.05

18.8 +1.75

15.4+0.89

5.6+0.89

4.15+£0.10

0.92 £0.15

354+3.28

9.19+1.35

1245+ 1.54

81.1 £3.01

89.5+4.35

49.8 +3.68

31.8+2.01

7.9+0.56

4.14+0.19

The nutrients of sugarbeet pulp silage are digested very well. The organic matter
digestibility from sugarbeet pulp silage reaches 86 %, while that of legume-grass silage
71 % [12]. In our earlier in vitro study sugarbeet pulp silage dry substance digestibility
was high and accounted for 90.5 % [3]. Different silages have different nutrient digest-
ibilities and this influences the energy value of the feed. The content of metabolizable
energy in sugarbeet pulp silage was 18.5 % higher than that of perennial grass-vetch-oat
mixture silage. Sugarbeet pulp silage contained lower levels of crude fat, crude fibre,
phosphorus and carotene and higher levels of nitrogen-free extracts and sugar than per-
ennial grass-vetch-oat mixture silage. The quality of the different silages was similar
with lactic acid prevailing that accounted for 47.2 and 55.6 % of the total acid content in,

respectively, sugarbeet pulp and perennial grass-vetch-oat mixture silages.
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Trial with pedigree heifers. When the amount of compound feed offered to the
heifers in the experimental group was twice lower (1.0 kg), the daily silage intake by
the experimental heifers was 9.6 % higher than that by the heifers in the control group

(Table 2).
Table 2. Average diets of pedigree heifers on as-fed basis
2 lentelé. Veisliniy tely¢iy paros daviniai pagal suéstus pasarus
Group
Feedstuff Grupés
Pagarai Control Experimental
kontroliné tiriamoji

Perennial grass hay in kg 08 0.9
Daugiameciy zoliy Sienas, kg ’ ’
Perennial grass-vetch-oat mixture silage in kg

LS o 19.7 9.7
Daugiameciy zoliy-vikiy-avizy silosas, kg
Sugarbeet pulp silage in kg 3 11.9
Cukriniy runkeliy grieziniy silosas, kg ’
Compound feed in kg 20 10
Kombinuotas pasaras, kg ' ’
Mineral-vitamin mixture in kg 3 0.05
Mineralinis-vitamininis papildas G-38, kg ’
Analysis of the diet:
Dry substabce in kg
Sausos medziagos, kg 7.0 6.7
Metabolizable energy in MJ
Apykaitos energija, MJ 69.17 67.76
Crude protein in g
Zali baltymai, g 941 826
Digestible protein in g
Virskinamieji baltymai, g 645 >81
Crude fiberin g
Zalia lasteliena, g 1983 1897
Calcium in g 57.3 57.9
Kalcis, g
Phosphorus in g 413 339
Fosforas, g
Caroténe in mg 164 120
Karotinas, mg

The feeding pattern applied to the experimental heifers resulted in by 4.3, 2.0 and
12.2 % lower intake of, respectively, dry substance, metabolizable energy and crude

protein.
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The amount of feeds on as-fed basis and other heifer growth data are presented in
Table 3. The formula of the compound feed was the same for the both groups of animals.
As the compound feed allowance for the experimental heifers was lower, the diet of the
experimental group was additionally supplemented with 5.9 kg mineral-vitamin premix
per animal. The heifers in the control and experimental groups gained daily 812 and 783
g, respectively. The weight gain of the experimental heifers was 3.6 % lower (p > 0.5).
During the trial the growth intensity of the heifers was aimed to reach calving at the age
of 23-25 months. At the age of 14 months, the weight of the control and experimental
heifers was, respectively, 347.0 and 345.2 kg. The growth intensity in both groups was
sufficient. In order to have 550-600 kg cows, first calving at the age of 23—26 months
and milk production of 6000-6500 kg per lactation, the heifers should be grown inten-
sively [9]. According to Spiekers et al. the growth intensity should be as follows: daily
gains of 750-800 g to reach 200 kg weight, 800-850 g to reach 200—400 kg weight and
700-750 g for 400—600 kg weight [17].

Table 3. Growth data for pedigree heifers
3 lentelé. Veisliniy tely¢iy augimo duomenys
Group
Grupés
Item -
Rodikliai Control Experimental
kontroliné tiriamoji
x+SD x £ SD
Heifer weight in kg:
Tely¢iy svoris, kg
at the start (10 months)

+ +
bandymo pradzioje (10 mén.) BL2£7.07 252.8+9.80
at the end (14 months)

+ +
bandymo pabaigoje (14 mén.) 347.0£9.65 345.2£9.29
Daily gain in g 812 +29.62 783 + 24.34
Prieaugis per para, g

Food consumption in 118 days in kg:

Per 118 dieny telycei suserta, kg
Perennial grass hay 94.4 106.2
Daugiameciy zoliy Sieno
Perenplal %?asvs-vptch-qat ml.)fturé silage 23246 1144.6
Daugiameciy zoliy-vikiy-avizy siloso
Sugarbeet pulp silage B 1404.2
Cukriniy runkeliy grieziniy siloso '
Compound feed 236.0 118.0
Kombinuoto pasaro
Mineral-vitamin mixture B 59
Mineralinio-vitamininio papildo G-38 ’
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Table 3. (Tesinys)
3 lentelé. (Continued)

Feed intake production:
IS suSerty paSary gauta:

Metabolizable energy in MJ

Apykaitos energijos, MJ 8162.06 7995.68

Crude protein in kg

Zaliy baltymy, kg 1o 7.1

Used per 1 kg of gain:
1 kg prieaugio sunaudota:

Metabolizable energy in MJ

Apykaitos energijos, MJ 85.20 86.53

Crude protein in g

Zaliy baltymy, g 1159 1051

Price of consumed feeds in EUR:
Suserty paSary kaina, EUR

per heifer in 118 days

1 telycei per 118 dieny

per 1t gain 761.87 657.66
1 t prieaugio

72.99 60.77

In our study, the heifers in both groups used almost the same amount of metaboliz-
able energy per kg gain, but the content of crude protein used by the experimental heifers
was 9.3 % lower compared with the heifers in the control group. The price of feeds for
the experimental group of heifers that were fed hay, perennial grass-vetch-oat mixture
and sugarbeet pulp silages, also 50 % lower amount of compound feed was 13.7 % lower
per ton of weight gain in comparison with the control group of animals.

CONCLUSIONS

The nutritive value of sugarbeet pulp silage was high. It had 23.35 % dry substance con-
tent with 10.89 MJ metabolizable energy and 118.1 g crude protein per kg d. s. Differ-
ent feeding of heifers from 10 to 14 months of age had no significant influence on their
growth. The use of sugarbeet pulp silage in the diets for pedigree heifers from 10 to 14
months of age resulted in by 50 % lower amount of compound feed in the diet and by
13.7 % lower feed intake per ton of weight gain.
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CUKRINIU RUNKELIU GRIEZINIU SILOSO EFEKTYVUMAS VEISLINIU
TELYCIU RACIONE

Virginijus Uchockis', Saulius Bliznikas

Gyvulininkystés institutas, Lietuvos sveikatos moksly universitetas
R. Zebenkos g. 12, LT-82317 Baisogala, Radviliskio r., Lietuva

SANTRAUKA

Bandymas atliktas Lietuvos sveikatos mokslo universiteto Gyvulininkystés instituto
Bandymy skyriuje su dviem analogiSkomis pagal kilme, amziy ir svorj Lietuvos juo-
dmargiy veislés telyCiy grupémis, po 5 gyvulius kiekvienoje. Bandyme telycios augintos
nuo 10 iki 14 mén. Kontrolinés grupés veisliniy tely¢iy raciong sudaré: Sienas — 1,0 kg,
daugiameciy zoliy vikiy-avizy miSinio silosas — iki soties, kombinuotasis pasaras — 2,0
kg. Tiriamosios grupés telycCios ryte gavo iki soties daugiameciy zoliy-vikiy-avizy misi-
nio siloso, vakare — iki soties cukriniy runkeliy grieziniy siloso, Sieno gavo tiek pat, kiek
ir kontrolinés grupés telycios, o kombinuotojo pasaro — po 1,0 kg per diena. Cukriniy
runkeliy grieziniy silosas pasizyméjo auksta pasarine verte. Jame buvo 23,35 % sausyjy
medziagy, kuriy 1 kilograme buvo 10,89 MJ apykaitos energijos ir 118,1 g zaliy balty-
my. Skirtingas veisliniy telyC¢iy Sérimas nuo 10 iki 14 ménesiy amziaus neturéjo esminés
itakos jy augimui: tiriamosios grupés telyc¢ios priaugo vidutiniskai po 783 g, o kontro-
linés 812 g per para, arba 3,6 % (P > 0,5) daugiau. Cukriniy runkeliy grieziniy siloso
panaudojimas veisliniy tely¢iy auginimui nuo 10 iki 14 mén. amziaus jgalino sumazinti
50 % kombinuotojo pasaro kiekj ir 13,7 % atpiginti paSary sgnaudas 1 t pricaugio gauti.

RaktazZodziai: cukriniy runkeliy grieziniy silosas, kombinuotasis pasaras, veislinés
telycios, auginimas, ekonominis efektyvumas

Corresponding author. Tel. +370 422 65383, e-mail: virginijus@]Igi.lt

110



EFFICIENCY OF SUGARBEET PULP SILAGE IN THE DIETS FOR PEDIGREE ...

ISSN 1392-6144
’KusorHoBozacTBo. Hayunsie Tpyasr. 2014. 62. C. 101-111

VYK 636.2.085

IDPPEKTUBHOCTD CHJIOCA CBEKJIOBUYHOT 'O 7JKOMA B PAITMOHE
HVIEMEHHBIX TEJIOK

Buprunuioc Yxoukuc', Caymwoc banznunkac

WHCTUTYT )KMBOTHOBOJICTBA, JINTOBCKMI YHUBEPCHUTET HAYK 3/10POBbS
P. )Kebenxoc yn. 12, JIT-82317 baiicoeana, Paosunuwikckuii p-on, Jlumea

PE3FOME

OmnwiT ipoBenieH B OT/ene 3KCIepUMEHTaIFHOTO Pa3BUTHS U OMBITOB MHCTUTYTA JKU-
BotHOBoACTBa JIYH3 ¢ Tenkamu muToBcKoii uepHo-niectpoit mopoasl (n = 10). B onmeite
Tenok BuparpiBaau oT 10 mo 14 mec. Tenaku KOHTPONBHON TPYIBI MOTYYaIH PAllioOH
ceHo — 1,0 KT, CHII0C MHOTOJIETHHX TPaB BUKOOBCSHON — BBOJTIO U KOMOMKOPM — 2 KT. Ter-
KM OTIBITHOM TPYIBI YTPOM IMOJTyYaId CUIIOC MHOTOJIETHUX TPaB BUKOOBCSHOM — BBOJIIO,
a BEYEepOM CHJIOC 00€3BOKEHHOTO CBEKJIOBUYHOTO 5KOMa — BBOJIIO M KOMOWKOpM — 1 KT.
YCTaHOBIIEHO, YTO B CUJIOCOBAHHOM 00E3BOXKEHOM CBEKJIOBHYHOM k0Me ObLT0 23,35 %
cyxoro BeuiectBa (CB), a B 1 kr CB — 10,89 M oOmeHoii 3uepruun u 118,1 T chiporo
Oenka. Paznoe xopmienue tenok, ot 10 1o 14 Mec., He TOBIHUSIIO HAa TPUPOCT, y TEIOK
OMUTHOH Ipymsl oH Ob1T — 783 1, a KoHTponbHOW — 812 r B cyTku miu 3,6 % (P > 0,5)
oonpure. [lpumenenue cunoca 00€3BOKEHHOTO CBEKJIOBUYHOTO KOMa B PALMOHE TEJIOK
Bo3poctoM oT 10 1o 14 mec. 50 % ymMeHbIIMIIO CKapMIIMBaHAE KOMOMKOPMA M CHU3UIIO
cebecToumocTh KOpMOB Ha 13,7 % Ha npupocT 1 T KHUBOI Macchl.

KiroueBble cjioBa: cUI0C CBEKJIOBUUHOTO KOMa, TUIEMEHHbBIE TENKH, BhIpalllBa-
HUe, YdKOHOMIYecKast d3PPEKTUBHOCTH

1 Asrop ans nepenucku. Ten. +370 422 65383, e-mail: virginijus@]lgi.lt
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SKYSTO PROBIOTIKO ITAKA KIAULIU PRODUKTYVUMUI
BEI KIAULIENOS KOKYBEI
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SANTRAUKA

Norédami istirti skysto probiotiko panaudojimo galimybes penimy kiauliy mityboje, Lie-
tuvos sveikatos moksly universiteto Gyvulininkystés institute (LSMU GI) atlikome ban-
dymq su Lietuvos baltyjy x Norvegijos landrasy x pjetreny bei Lietuvos baltyjy * Nor-
vegijos landrasy * Svedijos jorksyry misrinais. Kontrolinés ir tiriamyjy grupiy kiaules
seréeme 2 kartus per parq sausais kombinuotaisiais pasarais. Taciau tiriamyjy grupiy
kiauléms dar papildomai buvo duodama skysto probiotiko, sudaryto is bakterijy Bacillus
subtilis, Bifidobacterium animalis, Bifidobacterium bifidum, Bifidobacterium longum,
Lactobacillus acidophilus, Lactobacillus bulgaricus, Lactobacillus casei, Lactobacillus
delbrueckii, Lactobacillus fermentum, Lactobacillus plantarum, Lactococcus diacety-
lactis, Lactococcus lactis, Rhodopdseudomonus palustris, Saccharomyces cerevisiae,
Streptococcus thermophilus kultiry. Jis buvo aktyvuojamas su vandeniu (1 ml/l — 11 gru-
pei, 2 ml/l — 11l grupei) bei jterpiamas j pasarus tiriamosioms kiauléms pries sérimg.

Byrimy duomenimis, penimoms kiauléms su pasarais panaudojus vandenyje akty-
vuotg (1 ir 2 ml/l) probiotikq, augimo intensyvumas is esmés nepakito. Minétas priedas
0,9-2,8 % sumazino pasary sqnaudas kilogramui priaugti, nors Siuo atveju pasary sué-
dimo per parg pokyciy désningumy nenustatyta. Kiauliy, gavusiy probiotiko, skerdenos
kokybé, mésos ir lasiniy cheminiai bei fiziniai rodikliai mazai skyrési nuo kontroliniy.

RaktaZodZiai: probiotikas, kiauliy augimas, pasary sgnaudos, skerdenos kokybé,
mésos cheminé sudétis

IVADAS
Uzdraudus antibiotiky naudojima, kiauliy mitybos pagerinimui pradéta taikyti sau-
gius biotechnologijos produktus, teigiamai veikiancius sveikatingumga bei produktyvuma.

Vieni i§ jy — probiotikai — mikrobiniai preparatai, sukurti natiiralios Zarnyno mikrofloros
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pagrindu. Sios biologiskai aktyvios medziagos ne tik antagonistiskai veikia patogeninius
mikrobus, normalizuoja zZarnyno veikla, stiprina organizmo imunin¢ sistemg bei atsparu-
mg ligoms, bet ir skatina virSkinimo fermenty sintezg, dél ko pageréja maisto medziagy
rezorbcija, vir§kinimas bei jsisavinimas. Vertinga probiotiky savybé ta, kad jie nesunai-
kina Zarnyno mikrofloros, yra ekologiski ir nesikaupia gyviino organizme. Tod¢l pro-
biotikai galéty buti gera alternatyva antibiotikams. Probiotinius preparatus daugiausiai
sudaro Lactobacilius, Bifidobacterium, Enterococcus, Pediococcus ir Streptococcus, Ba-
cillus licheniformis, Bacillus subtilis, Bacillus cereus gen¢iy bakterijy kamieny bei mie-
liy Saccharomyces cerevisiae padermés [24, 28]. ParSeliy ir vyresniy kiauliy mityboje
panaudojus probiotikus, turinCius bakterijy Lactobacillus acidophilus, Bifidobacterium
bifidum, Enterococcus faecium ir pan., geriau iSsivysto teigiama zarmyno mikroflora bei
pusiausvyra, pager¢ja virskinamojo trakto veikla, sumazéja viduriavimo, kolibakteriozés
ir kity susirgimy atvejy. Tokiu biidu gyvuliai geriau auga bei vystosi, o tai uztikrina di-
desnius prieaugius, geresn¢ pasary konversijg bei skerdenos ir mésos kokybe [3, 24, 29].

Daugiausia tyrinétos probiotiky taikymo jauniems parSeliams galimybés. Kyriakis
ir kt. [15], Taras ir kt. [25, 26] savo darbuose nurodo teigiama probiotiky poveik]j par-
Seliy sveikatingumui bei produktyvumui. Jie ypac efektyviis ankstyvajame nujunkymo
laikotarpyje (28 d. amziuje), kai susiduriama su mazy parSeliy stresine biisena [25, 28,
29]. Kvietkuté ir kt. [16], Holl [9] nustaté, kad zindomy ir nujunkyty parseliy pasaruose
esant probiotiko Levucell SB, pageréjo sveikatingumas, jy svoris buvo 2—-10 % didesnis,
pasary sanaudos 1 kg prieaugio sumazéjo 9—-18 %, Zenkliai maziau buvo kritimy atvejy.
Kity autoriy duomenimis, pasary praturtinimas probiotikais taip pat sumazino parseliy
viduriavimo ir kritimy atvejus, pagerino prieaugius ir pasary konversijg [3, 11]. Hieu
ir Tho [8] tyringjo skysty probiotiky efektyvuma, gydant parSeliy viduriavima. Autoriai
nustate, kad antimikrobinés $iy probiotiky savybés geréjo didinant doze. E. coli, Salmo-
nella, Staphylococcus, Streptococcus, Shigella, C. perfrigens bakterijy augimas, jskaitant
antibiotikams atsparias riisis, buvo visiskai sustabdytas, panaudojus 10 ml probiotiko.

Taip pat esama duomeny ir apie probiotiky panaudojimg penimoms kiauléms. Alexo-
poulos ir kt. [1] nurodo, jog i pasarus jmaiSius 200, 400, 600 g/t probiotiko BioPlus 2B,
pageréja sveikatingumas, augimo sparta bei paSary konversija, skerdenos kokybé. Jere-
Sitinas ir kt. [10] j pasarus jterpe probiotiniy preparaty ,, Bonvital “ (3,03x10° KSV/kg En-
terococcus faecium) bei ,, Biomin Imbo “ (0,75x108 KSV/kg Enterococcus faecium), taip
pat gavo teigiamus rezultatus. Juknos ir kt. [12, 13] duomenimis, ] penimy kiauliy pasarus
imaisius probiotiky Yesture, Microbond bei ,, LABYuc-Probio* (0,2 %), kiaulés per para
priaugo nuo 3,8 iki 20 % daugiau negu kontrolinés. Taip pat minéti priedai turéjo teigiama
poveikj kiaulienos kokybei — skerdenos iSeiga buvo 2 % didesne, sumazéjo mésos virimo
nuostoliai, pageréjo jos vandens rislumas, konsistencija. Bartkevicitté ir kt. [2] nurodo,
jog esant kiauliy pasaruose probiotiko Bonvital, prieaugiai per para buvo 1,5-3 % didesni,
nors tai neturéjo didelés jtakos pasary sanaudoms. Vaiciulaitienés ir kt. [27] duomenimis,
1 paSarus jmaiSius preparato Yeasture, kiaulés augo sparciau — per visg auginimo laiko-
tarpj prieaugis per parg buvo 27,7 % didesnis, o pasary sanaudos 1 kg priaugti sumazéjo
24,4 %. Mésos fizinéms savybéms probiotikas reikSmingos jtakos neturéjo.
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Kai kurie autoriai [14, 21] | parSeliy bei penimy kiauliy racionus jterpe probio-
tiky, esminés jtakos augimo intensyvumui, pasary sunaudojimui bei édamumui nenu-
staté. Caisin ir kt. [5] parSeliams naudoj¢ probiotika ,, Biomin Imbo “, taip pat negavo
teigiamy rezultaty. Richter ir kt. [22] duomenimis kiauliy, racionuose esant probiotiky,
augimo sparta, pasary sanaudos, skerdenos kokybé beveik nesiskyré nuo kontrolés, tik
0,9-2,7 % padidéjo raumeningumas. Biittner ir Oster [4], kiauliy racionuose panaudoj¢
2,5-3,0 % probiotiko BioPlus 2B, gavo 1,2 % mazesnius prieaugius, o pasary édamumas
pablogéjo netgi 3,4 %. Autoriy duomenimis, probiotikas neturéjo esminés jtakos sker-
denos kokybei.

Taigi, literatiiroje kol kas nesama vieningos nuomonés apie probiotiky taikymag
kiauliy mityboje. Dél probiotiniy preparaty gausos sudétinga pasakyti, kurios probiotiky
risys bei jy dozé yra efektyvesnés ir daro didesnj poveikj gyvulio organizmui. Kai kur
teigiama, kad Siuo klausimu gauti rezultatai biina priestaringi ir jvairts [17, 18]. Tam jta-
kos gali turéti mikroorganizmy genciy kamieny skirtumai, probiotiko kiekis pasaruose,
kiauliy laikymo salygos, raciono sudétis, Sérimo technologijos ir kiti faktoriai.

Misy darbo tikslas — istirti skysto probiotiko, sudaryto i§ specifiniy bakterijy Ba-
cillus subtilis, Bifidobacterium, Lactobacillus, Lactococcus, Rhodopdseudomonus, Sac-
charomyces, Streptococcus kultiiry jtaka kiauliy augimo intensyvumui, pasary sunaudo-
jimui, skerdenos kokybei, mésos ir lasiniy cheminiams bei fiziniams rodikliams.

TYRIMU SALYGOS IR METODAI

Lietuvos sveikatos moksly universiteto Gyvulininkystés institute (LSMU GI) atlikome
bandyma su Lietuvos baltyjy x Norvegijos landrasy x pjetreny bei Lietuvos baltyjy x
Norvegijos landrasy x Svedijos jork§yry misriinais pagal 1 lenteléje nurodyta schema.
Analogy principu pagal kilmg¢, amziy, svorj, jmitimg bei lytj buvo sudarytos 3 kiauliy
grupés, po 12 gyvuliy kiekvienoje. Pradinis kiauliy svoris buvo apie 13—15 kg (amzius —
50-60 dieny), realizuojant — 105—-120 kg (amzius — 180-210 dieny).

1 lentelé. Bandymo schema
Table 1. Experimental design

Grupés Kiauliy skai¢ius Sérimo charakteristika

Groups Number of pigs Characteristic of feeding
I — kontroliné 12 Pagrindinis racionas (PR)*
I (Control) Basic ration (BR)*
II — tiriamoji 2 PR+probiotikas 1 ml/l vandens (santykis 1:1000)
II (Experimental) BR+probiotic of 1 ml/ 11 water (ratio 1:1000)
III — tiriamoji 12 PR+probiotikas 2 ml/l vandens (santykis 2:1000)
III (Experimental) BR+probiotic of 2 ml/ 11 water (ratio 2:1000)

*PR sudaré kombinuotasis pasaras
*BR was compound feed
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Bandymo metu kiaules laikéme vienodomis saglygomis garduose, po 6 gyvulius kie-
kviename, $éréme pagal rekomenduojamas normas [6] 2 kartus per parg kombinuotai-
siais paSarais iki soties.

Tiek kontrolinés (I), tiek tiriamyjy (II ir III) grupiy kiaulés gavo vienodus kombi-
nuotuosius pasarus, kuriy sudétis ir maistingumas nurodyti 2 lenteléje. Antros ir trecios
tiriamyjy grupiy kiauléms dar buvo duodama skysto probiotiko (SCD Bio Livestock ™)
sudaryto i§ bakterijy Bacillus subtilis, Bifidobacterium animalis, Bifidobacterium bifidum,
Bifidobacterium longum, Lactobacillus acidophilus, Lactobacillus bulgaricus, Lactoba-
cillus casei, Lactobacillus delbrueckii, Lactobacillus fermentum, Lactobacillus planta-
rum, Lactococcus diacetylactis, Lactococcus lactis, Rhodopdseudomonus palustris, Sac-
charomyces cerevisiae, Streptococcus thermophilus kultiiry (gamintojas — BioSyntropy
Solutions, SCD LLC, Kansas City, MO 64106). Sis preparatas buvo aktyvuojamas su
vandeniu: 1 ml/l1—1II grupei, 2 ml/I - III grupei (1 lentel¢) bei jterpiamas | pasarus tiriamy-
ju grupiy kiauléms prie$ $érimg. Antros tiriamosios grupés kiaulés vidutiniskai per para
gaudavo probiotiko: 60-90 dieny amziuje — 2 ml, 91-120 dieny amziuje — 5 ml, vir§ 120
dieny amziaus — 7 ml, o trecios tiriamosios — atitinkamai 4 ml, 10 ml, 14 ml. Sunaudoja-
mo probiotiko kiekj kiauléms per parg nustatéme pagal vandens suvartojimo normas [6].

2 lentel¢. Kombinuotyju pasary sudétis ir maistingumas
Table 2. Composition and analysis of diets

Kiauliy amzius dienomis
Rodikliai Age of pigs in days

Item Virs 90
60-90 Over 90

Mieziai %
Barley, %
Kviec¢iai %
Wheat, %

40 35,6

36 10

Kvietrugiai %

Triticale, % B 30

Kukurtizai %
Maize, %

Kvietinés sélenos %
Wheat bran, %

Sojy rupiniai %
Soybean meal, %
Saulégrazy rupiniai %
Sunflower meal, %
Rapsy i§spaudos %
Rapeseed cake, %
Zuvy miltai %

Fish meal, %
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2 lentelé. (Tesinys)
Table 2. (Continued)

Augalinis aliejus %
Vegetable oil, %

Monokalcio fosfatas %
Monocalcium phosphate, %

Pasarinis kalkakmenis %
Limestone, %

Valgomoji druska %

Salt, %

Kilograme pasaro yra:

Analytical data/kg feed:
sausyju medziagy kg
dry matter, kg
apykaitos energijos MJ
metabolizable energy, MJ
zaliy baltymy g
crude protein, g
lizino g
lysine, g
metionino g
methionine, g

treonino g
threonine, g

lastelienos g
fibre, g

kalcio g
calcium, g

fosforo g

phosphorus, g

100 g baltymy yra lizino g

100 g proteine contain lysine g

0,8

0,2

0,86

12,7

167,1

8,1

34

4,3

36,7

8,5

5,5

4,8

0,8

0,7

0,3

0,87

12,6

148,3

8,0

2,8

4,3

64,9

7,9

4,8

5,4

Pasary cheminé sudétis ir maistingumas buvo istirti Lietuvos sveikatos moksly uni-
versiteto Gyvulininkystés instituto Chemijos laboratorijoje pagal standartinius metodus,
nurodytus AOAC, 1990a [19]. Augimo intensyvumui nustatyti kiaules svéréme indivi-
dualiai pries rytinj $érimg bandymo pradzioje, véliau — kas meénesj ir bandymo pabaigoje.
Pasary apskaita vykdyta, kasdien atskirai sveriant kiekvieno gardo pasarus pries sérima.

Bandymo pabaigoje AB ,,Kiauliy veislininkysté* (Radviliskio r.) atliktas kontrolinis
kiauliy skerdimas. Skerdeny jvertinimui i§ kiekvienos grupés analogy principu buvo
atrinkta po 11 kiauliy. Kiauliy skerdenos buvo vertinamos pagal ,, Veisliniy kiauliy pro-
duktyvumo kontrolés, vertinimo, informacijos kaupimo ir teikimo taisykles®, patvirtin-

tas 2003 m.
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Meésos ir lasiniy kokybés vertinimui i§ kiekvienos grupés analogy principu atrinko-
me po 4 kiaules (2 kiaulaites ir 2 kastratus). Mésos cheminé sudétis buvo iStirta pagal
standartinius metodus, nurodytus AOAC, 1990a [19], pH — potenciometriniu metodu,
panaudojant laboratorinj pH-metra ,,Knick pH-766-Meter” (Calimatic, Berlin, Germa-
ny), vandens riSlumas — Grau ir Hamm [7] metodu, virimo nuostoliai — Schilling [23]
metodu, lasiniy lydimosi temperatiira — kapiliariniu metodu [30], hidrolizés skai¢ius —
pagal standartinj metoda, nurodyta AOAC, 1990b [20]. Visi tyrimai atlikti Lietuvos
sveikatos moksly universiteto Gyvulininkystés instituto Chemijos laboratorijoje.

Tyrimy duomenys buvo apdoroti statistinés analizés metodu, panaudojant programa
STATISTIC for Windows (Statistica, Version 7.0, Data Analysis Software System; Stat-
Soft, Inc., Tulsa, OK, USA). Buvo apskaiCiuotas aritmetinis vidurkis (M) ir aritmetinio
vidurkio paklaida (+xm). Skirtumai tarp grupiy jvertinti pagal Stjudento kriterijy. Pasi-
rinktas reikSmingumo lygmuo — P < 0,05.

TYRIMU REZULTATAI

Kiauliy augimas. | antros grupés 60-90 dieny amziaus kiauliy paSarus jterpus 1 ml/l
vandenyje aktyvuoto skysto probiotiko, augimas i§ esmés nepakito (3 lentelé). Nors Siuo
atveju iSryskéjo treCios grupés kiauliy, gavusiy didesnj (2 ml/l) suaktyvinto minéto prie-
do kiekj, augimo geréjimo tendencija — per parg jos priaugo 14,3 % daugiau, lyginant
su kontrolinémis, taciau statistiskai patikimy skirtumy tarp grupiy nenustatyta. 91-120
dieny amziaus laikotarpyje bei vir§ 120 dieny amziaus kiauléms panaudojus 1 ml/l (I
grupé) ir 2 ml/1 (I1I grupé) vandenyje aktyvuoto probiotiko, prieaugiai i§ esmés nesisky-
ré nuo kontrolés. Per visg bandymo laikg visy grupiy kiaulés augo panasiai.

Probiotikas kiauliy sveikatingumui didelés jtakos neturéjo.

Panasius rezultatus yra gave Keegan ir kt. [14], Richter ir kt. [21, 22], kurie | parSe-
liy bei penimy kiauliy paSarus jmaise¢ probiotiky, taip pat nenustaté esminio poveikio au-
gimo spartai. Tik miisy tyrimy duomenimis, 60-90 dieny amziaus laikotarpiu kiauléms
panaudojus didesn;j probiotiko kiekj (2 ml/l), nors ir pastebéta geresnio augimo tenden-
cija, taciau skirtumai statistisSkai nepatikimi. Kiti autoriai jterp¢ j kiauliy pasarus probi-
otiky BioPlus 2B (2,5-3 %) bei Biomin Imbo (0,1-0,2 %), netgi gavo nuo 1,2 iki 7,7 %
mazesnius prieaugius [4, 5]. Geresnius kiauliy augimo duomenis yra nustatg Alexopou-
los ir kt. [1], JereSitinas ir kt. [10], Jukna ir kt. [12, 13], Vaiciulaitiené ir kt. [27].

PasSary sunaudojimas. Tyrimy duomenimis, I1I grupés kiaulés 60-90 dieny amziaus
laikotarpyje, gavusios didesnj vandenyje suaktyvinto probiotiko kiekj (2 ml/ 1), 1 kg prie-
augio sunaudojo 5 % maziau pasary, negu kontrolinés (4 lentel¢). Esant 1 ml/I Sio priedo
(IT grupe), pasary sanaudos kilogramui priaugti beveik nesiskyré nuo kontrolés. Laiko-
tarpiu nuo 91 iki 120 dieny amziaus kiauléms panaudojus 1 ml/l (II grupé) ir 2 ml/1 (I1I
grupé) probiotiko, pasary sagnaudos 1 kg prieaugio sumazéjo atitinkamai 4,5 ir 7,2 %,
lyginant su kontrole. Vir§ 120 dieny amziaus kiauliy, gavusiy 1 ml/I probiotiko (II grupé),
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3 lentelé. Kiauliy augimo rezultatai
Table 3. Growth rate of pigs

Grupés
Rodikliai Groups
Item I(n=12) II(n=12) I (n=12)
M=£m M+m M+m

Kiauliy svoris kg:
Weight of pigs, kg:

bandymo pradzioje

at the start 13,32+ 0,634 13,28 £ 0,780 13,48 £ 0,628

90 dieny amziuje

+ + +
at the 90 days of age 22,80+ 1,163 24,07 +£2,055 25,53 £ 1,668

120 dieny amziuje

at the 120 days of age 45,50 £ 2,216 46,37 + 3,369 49,54 + 3,003

bandymo pabaigoje

116,253,173 120,37 + 3,341 117,29 + 3,467
at the end

Vidutinis prieaugis per para g:
Average daily gain, g:

60-90 dieny amziuje

at 60-90 days of age 273 +£24,288 290 +30,309 312+27,824

91-120 dieny amzZiuje

+ +
at 91-120 days of age 668 + 40,116 656 +4 1,073 706 + 49,001

vir§ 120 dieny amziaus

over 120 days of age 865 + 31,549 875 +30,117 844 £ 19,066

per visa bandymo laika

. . 688 +21,121 697 + 17,981 683 + 13,382
during the trial

pasary sagnaudos 1 kg priaugti buvo 2,9 % mazesnés, o gavusioms 2 ml/l (III grup¢), 2,3 %
didesnés, negu kontroliniy. Per visg bandymo laika II ir III grupiy kiaulés 1 kg priaugti
pasary sunaudojo atitinkamai 2,8 % ir 0,9 % maziau, lyginant su kontrolinémis.

Analogiskus rezultatus yra gave Jeresitinas ir kt. [10], Jukna ir kt. [12, 13], Vaiciu-
laitiené ir kt. [27]. Autoriai nurodo, jog probiotiky panaudojimas kiauléms nuo 3,8 iki
24,4 % sumazino paSary sanaudas 1 kg prieaugio. Bartkevicittés ir kt. [2] duomenimis,
pirmajame bandyme, esant pasaruose probiotiko Bonvital, pasary sunaudojimas mazai
skyrési nuo kontrolés. Tik antrojo bandymo metu minétas priedas 3 % sumazino pasary
sanaudas 1 kg priaugti.

I8analizave 4 lenteléje pateiktus duomenis matome, jog Il ir I1I grupiy kiauléms 60-90
dieny amziaus laikotarpyje panaudojus vandenyje aktyvuotg probiotika (atitinkamai 1 ir 2
ml/l), 9,1 % pageréjo pasary suédimas per para, lyginant su kontrolinémis. Kiaulés, laiko-
tarpiu nuo 91 iki 120 dieny amziaus gavusios 1 ml/l minéto priedo (Il grupé), per para sué-
dé 3,9 % maziau pasary negu kontrolinés. Trecios grupés kiauliy (2 ml/l probiotiko) paSary
sunaudojimas per parg mazai tesiskyré nuo kontrolés. Vir§ 120 dieny amziaus tiriamyjy
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4 lentelé. Pasary sunaudojimas
Table 4. Feed consumption

Grupés
Rodikliai Groups
Item
I(n=12) I(n=12) I (n=12)

Pasary sanaudos kiaulei per para kg:
Daily feed consumption per pig, kg:

60-90 dieny amziuje

at 60-90 days of age 0.77 0,84 0,84

91-120 dieny amziuje

at 91-120 days of age 1.81 1,74 1,82

vir§ 120 dieny amziaus

over 120 days of age 2,94 291 2,95

per visg bandymo laika

during the trial 2,20 2,18 2,18
Pasary sanaudos 1 kg pricaugio kg:
Feed consumption per kg gain, kg:

60-90 dieny amziuje

at 60-90 days of age 2,78 271 2,64

91-120 dieny amziuje

at 91-120 days of age 2,64 2,32 245

vir§ 120 dieny amziaus

over 120 days of age 3:42 3,32 3,50

per visa bandymo laika 3.19 3.10 3.16

during the trial

grupiy kiaulés, gavusios probiotiko, per para suédé beveik tiek pat pasary, kiek ir kontro-
linés. Analogiski paSary sunaudojimo per parg rezultatai gauti ir per visg bandymo laika.

Bartkevicittés ir kt. [2], Richter ir kt. [21, 22] duomenimis, probiotiky panaudoji-
mas kiauléms paSary édamumui taip pat esminés jtakos netur¢jo. Atlikto bandymo metu
probiotikas pagerino kiauliy pasary suédima per parg (9,1 %) 60-90 dieny amziaus lai-
kotarpyje. Biittner ir Oster [4] nurodo, jog probiotikas BioPlus 2B netgi 3,4 % sumazino
kiauliy pasary édamumga. Keegan ir kt. [14] i kiauliy pasarus jterp¢ probiotiko BioPlus
2B, gavo 0,3-0,8 % mazesn] pasary suédima per parg. Kiti probiotiniai preparatai — Lac-
toSacc, BioSaf bei Yast Plus — pasary édamumui reikSmingo poveikio netur¢jo.

Skerdenos kokybé. Atlikus kontrolinj kiauliy skerdima, paaiskéjo, jog antros ir tre-
¢ios grupiy kiauliy, gavusiy atitinkamai 1 ml/l ir 2 ml/l vandenyje suaktyvinto probioti-
ko, skerdenos svoris ir iSeiga, skerdenos bei bekono puselés ilgis i§ esmés nepakito, ly-
ginant su kontrole (5 lentelé). Tiek I, tiek II ir III grupiy kiauliy lasiniy storis ties ketera,
6—7 ir paskutiniuoju Sonkauliais mazai tesiskyré.
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5 lentelé. Skerdenos kokybé
Table 5. Carcass quality
Grupés
Rodikliai Groups
Item I(n=10) II(n=11) I (n=11)
M+m M+m M+m

Skerdenos svoris kg 82,93+3329 86,93 +3,333 84,15 + 3,534
Carcass weight, kg
Skerdenos iSciga kg 70,58 1,312 71,06+ 1,211 70,67 = 1,173
Dressing percentage, %
Skerdenos ilgis cm 97,07+0,846  97,09+0,500 97,43 + 0,835
Carcass length, cm
Bekono puseles ilgis om 83,02+ 0,879  8236+0444 83,89+ 0,998
Half carcass length,cm
Lasiniy storis mm:
Backfat thickness, mm:

ties ketera 30,80+ 1,446 28,56+0,572 29,22+ 1,489

at withers

ties 6-7Sonkauliais

I, 16,57 + 1,378 16,73 + 1,072 18,02 + 1,481

ties paskutiniu Sonkauliu 132440974  13.67+0697  12.90+0914

at last rib

Atlikto bandymo rezultatai beveik sutampa su Biittner ir Oster [4], Richter ir kt.
[22] tyrimy duomenimis. Minéti autoriai kiauliy racione panaudoje¢ probiotikus, tai-
pogi nenustaté esminio poveikio skerdenos rodikliams, tik 0,9-2,7 % padid¢jo raume-
ningumas.

Mésos ir laSiniy cheminiai bei fiziniai rodikliai. Tyrimy duomenimis, j paSarus
iterpus vandenyje aktyvuoto (1 ml/l1 —II grupé bei 2 ml/I- III grupé¢) probiotiko, esminio
poveikio mésos cheminei sudéciai nenustatyta, lyginant su kontrole (6 lentelé). Antros
bei treCios grupiy kiauliy mésos pH, vandens ri§lumas mazai skyrési nuo kontroliniy,
nors ir pastebima tendencija, jog Siek tiek (2,19-2,27 %) sumazéja virimo nuostoliai,
tadiau skirtumai statistiSkai nepatikimi. Nustatyta, kad III grupés kiauléms panaudojus
2 ml/l probiotiko, iSryskéjo laSiniy hidrolizés skaifiaus mazéjimo tendencija (5,1 %;
P =0,096), lyginant su kontrolinémis. Taciau antros grupés (1 ml/l probiotiko) kiauliy
minétasis lasiniy rodiklis mazai tesiskyré nuo kontroliniy. Probiotikas neturéjo esminés
itakos lasiniy lydimosi temperattrai.
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6 lentelé. Mésos ir lasiniy cheminiai bei fiziniai rodikliai
Table 6. Physicochemical indicators for meat and fat

Number of hidrolysis

Grupés
Rodikliai Groups
Item I(n=4) I(n=4) I (n=4)
M+m M=+m M+m
Ilgiausiasis nugaros raumuo (M. longissimus dorsi)
M. longissimus dorsi
1 1 0,
Sausosios medziagos % 2555+0,181  2511£0207  25,72+0,516
Dry matter, %
10
Baltymai % 22,02+£0451  2236+0264 22,28 +0.443
Protein, %
1 10
Ricbalai % 1,55 + 0,264 1,44 + 0,402 1,70 + 0,284
Fat, %
Pelenai %
Ash. % 1,11 + 0,027 1,00 + 0,060 1,10 £0,023
pH 5,40 + 0,068 5,55+ 0,070 5,37+ 0,069
Vandens riSlumas %
Water binding capacity, % 543142293  5691+1907 54,03+ 1310
Virimo nuostoliai % 4512 £0496 42,93+ 1,145 42,85+ 1,392
Cooking losses, %
Lasiniai
Fat
Lydimosi temperatiira °C 390540723 37,05+£2240 39,950,532
Melting temperature, °C
Hidrolizes skaicius 20,55 + 0,412 19,55 + 0,662 19,50 + 0,337

Panasius rezultatus yra nustate Bartkeviciiite ir kt. [2] bei VaiCiulaitiené ir kt. [27].
Autoriy duomenimis, probiotiky Bonvital ir Yasture priedas kiauliy paSaruose mésos
cheminei sudéciai bei fiziniams rodikliams esminés jtakos neturéjo.

ISVADOS

1. | penimy kiauliy kombinuotuosius pasarus jterpus 1 ml/l ir 2 ml/l vandenyje akty-
vuoto skysto probiotiko, jtakos augimo intensyvumui nenustatyta.

2. Probiotiko panaudojimas 0,9-2,8 % sumazino pasary sanaudas kilogramui priaugti.

Minétasis priedas neturé¢jo reikSmingo poveikio pasary suédimui per parg.

4. Kiauléms panaudojus probiotika, skerdenos kokybés, mésos ir lasiniy cheminiy bei
fiziniy rodikliy pokyc¢iy désningumy nenustatyta.

(98]
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SUMMARY

A trial involving Lithuanian White x Norwegian Landrace x Pietrain and Lithuanian
White x Norwegian Landrace x Swedish Yorkshire crossbred pigs was conducted at
the Institute of Animal Science of the Lithuanian University of Health Sciences with
the aim to investigate the use of a liquid probiotic in the diets for fattening pigs. All
groups of pigs were fed twice daily with dry compound feeds. However, the treated pigs
were additionally given a liquid probiotic composed of these bacterium cultures Bacillus
subtilis, Bifidobacterium animalis, Bifidobacterium bifidum, Bifidobacterium longum,
Lactobacillus acidophilus, Lactobacillus bulgaricus, Lactobacillus casei, Lactobacillus
delbrueckii, Lactobacillus fermentum, Lactobacillus plantarum, Lactococcus diacety-
lactis, Lactococcus lactis, Rhodopdseudomonus palustris, Saccharomyces cerevisiae,
Streptococcus thermophilus. It was activated using drinking water (1 ml/l for Group II
and 2 ml/l Group III) and introduced in the diets for treated pigs before feeding.

The results of the trial indicated that the use of the probiotic in the diets for fatten-
ing pigs had no significant effect on the growth rate of pigs. Due to the probiotic used
feed consumption per kg gain was by 0.9-2.8 % lower, however the difference was not
significant. Also, application of the probiotic had no significant influence on the qual-
ity of carcasses and physicochemical indicators of meat and fat in comparison with the
control group of pigs.

Keywords: probiotic, pig growth, feed consumption, carcass quality, chemical
composition of meat
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BJIMSTHUE KUJIKOT'O IIPOBUOTUKA HA ITIPOAYKTUBHOCTH CBUHEMN
N KAYECTBO CBUHUHBbI

Paiimongac Jleiikyc', Buosera IOmxkene, Pemuruioc FOmka
9

WHCTHUTYT )XKUBOTHOBOJCTBA, JINTOBCKUN YHUBCPCUTET HAYK 30POBbS
P. JKebenkoc 12, LT-82317 Baiicoeana, Padsunuwkckuii p-oH, Jlumea

PE3IOME

B UuctutyTe XMBOTHOBOJCTBA JIMTOBCKOrO YHHUBEPCUTETA HAyK 30POBbS IPOBEIHU
omBIT Ha TToMecsx JInToBckoit 6enoit X HopBekcKkux maHIpacoB X MbETPEeHOB U JINTOB-
ckoit O6ernoit x HopBexxckux nanngpacoB x LlIBenckux HOPKIIMPOB C 1ETbIO BBIACHEHHUS
WCIIONIb30BAHUS BIMSHUS KHJKOTO MPOOMOTHKA B KOPMJICHUM OTKOPMOYHBIX CBHUHEH.
CBuHHEH Bcex IpyIln KOPMHJIM JIBa pas3a B JI€Hb CyXUMH KomOukopmamu. Ho cBuHBM
MOAONBITHBIX TPYII €lIe MOMYYHIN KUIKUH TPOOHOTHK, COCTABICHHBIA U3 KYIBTYD
Oakrepuit Bacillus subtilis, Bifidobacterium animalis, Bifidobacterium bifidum, Bifido-
bacterium longum, Lactobacillus acidophilus, Lactobacillus bulgaricus, Lactobacillus
casei, Lactobacillus delbrueckii, Lactobacillus fermentum, Lactobacillus plantarum,
Lactococcus diacetylactis, Lactococcus lactis, Rhodopdseudomonus palustris, Saccha-
romyces cerevisiae, Streptococcus thermophilus. Ero akTHBU3MpOBaJIM MUTHEBOM BOIOH
(1 manua 1 o g I rpynmet 11 2 mut Ha 1 o1 ot 11 rpyninel) v BBOIWIM B KOpMa CBUHEH
MOAONBITHBIX TPYIII IIepe] KOPMIICHHEM.

[lo maHHBIM HccleAOBaHMN MPU BKIIOUYEHHH B KOpMa JUISI OTKOPMOYHBIX CBHHEH
BOJIOH akTuBM3upoBaHHOTrO (1 1 2 mi Ha 1 1) mMpoOHOTHKA, HA HHTEHCUBHOCTh POCTa
CYIIIECTBEHHOTO BIMSHUASA HE yCTaHOBIEeHO. JTa mobaBka Ha 0,9-2.8 % cHu3mia 3arpa-
THI KOPMOB Ha | KT IpUpocTa, HO Ha MOEIAeMOCTh KOPMOB 3HAUUTEIBHOTO BIMSIHUS HE
numena. [Ipu ncronb30BaHNY ¢ BOJIOW MPOOHOTHKA, KAUECTBO TYIIH, MsICa U cajla CBUHEH
MaJIO OTJINYAIIMCH OT KOHTPOJISL.

KonioueBsbie ciioBa: mpoOMOTHK, POCT CBHHEH, 3aTpaThl KOPMOB, Kau€CTBO TYIIH,
XUMHUYECKUN COCTaB Msica
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SANTRAUKA

Siuo darbu buvo siekta sukurti arkliy augintojams bei specialistams skirtq arkliy elg-
senos tyrimy metodikq. Buvo analizuojama su arkliy elgsena ir jos tyrimais susijusi lite-
ratitra, konsultuotasi su arklininkystés specialistais-praktikais. Parengta metodika buvo
isbandyta trijuose Siaurés Lietuvos arkliy veislynuose su zemaituky ir jojamyjy (Lietuvos
Jjojamyjy, Baltijos hanoveriy, grynakraujy jojamyjy) veisliy arkliais. Tyrimy metodika yra
paremta penkiy arklio pojiuciy (skonio, uoslés, klausos, regos, lytéjimo) jautrumo jvertini-
mu, naudojant netikétus dirgiklius arkliui jprastoje aplinkoje. Jq sudaro Sesiy testy kom-
binacija. Kiekvienas arklys yra testuojamas individualiai. Kiekvieno testo rezultatai ver-
tinami penkiy baly sistemoje. Arklys po SeSiy testy gali minimaliai surinkti 6 balus, mak-
simaliai — 30 baly. Auksciausiu balu vertinamas arklys, kurio reakcija j netikétq dirgiklj
per 5 s biina teigiama, arklys nepraranda pusiausvyros ir nebiina abejingas ar baikstus. Is
instinktyviy jauno arklio reakcijy ir rezultaty suvestinés galima spresti apie jgimtas aklio
savybes, jo nervinés veiklos tipg (temperamentg), o vyresniy arkliy — apie nervinés vei-
klos bitkle, jos pazeidimus. IS atlikty bandomyjy testavimy trijose bandose paaiskéjo, kad
metodikos déka galima nustatyti ne tik nervinés veiklos pobiidj, bet ir konkrecios bandos
gerbuvio lygj bei atskiro arklio biikle toje bandoje. Bandose tirti arkliai beveik visi atitiko
labai stipraus ir stipraus nervinio tipo arba bitklés kriterijus bei pakankamai gerq arkliy
gerbivio lygj. Tyrimai bus tesiami su skirtingy bandy ir amziaus grupiy arkliais.

RaktaZodZiai: arkliy elgsena, pojiciy jautrumas, nervinés veiklos tipas, metodika
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IVADAS

Arklys ypatingas tuo, kad aplinka mato mazdaug 350 laipsniy, o jo reakcija yra penkis
kartus greitesné nei zmogaus, uoslé ir klausa jautresné nei $uns [15[. Zmonés daznai ne-
susimasto apie skirtumus tarp saves ir arklio, klaidingai interpretuoja jy reakcijas ir elg-
seng. Nors arklio kiino kalba nuolat duoda naudingos informacijos apie tikra jo emocing
biisena, bet praktikoje susiduriama su faktais, kai augintojy, treneriy, raiteliy neiSmany-
mas, arklio poreikiy nepaisymas zaloja arklius, kuria problemas jy laikytojams. Iki Siol
Lietuvoje daugiau démesio skiriama arkliy eksterjero ir darbingumo rodikliy vertinimui.
IS bendros arkliy panaudojimo kultiiros matyti, kad pamirStama, kokig svarbig praktine
reik§me turi arklio temperamentas, ir kad nustatant arklio veisling verte arba bent jau
darbo pobiidj, butina j jj atsizvelgti. Temperamentas — tai jgimtas arklio reakcijos pobudis
1 iSorinius dirgiklius. Jis pasireiskia dirginamyjy ir slopinamyjy procesy jéga, jy pusiaus-
vyra ir judrumu. Tyrimais nustatyta [3, 4, 6, 8, 10-13], kad nuo temperamento priklauso
ne tik arklio elgesys, jo paklusnumas zmogui, bet, tam tikra dalimi, ir jo darbingumas.

Pastaraisiais metais vis daugiau mokslininky domisi arkliy reakcija j baime¢ suke-
lian¢ius faktorius [1, 2, 7, 9, 10]. Bandoma jvertinti, kas turi didesng jtakg arkliy reakci-
jai — genetika ar treniruotumas, amzius, kiti faktoriai. Atliekant tokius tyrimus uzsienio
Salyse [1, 2, 10], atskleidziamos jdomios ir svarbios tendencijos. Pavyzdziui, Svedijos
mokslininké M. C. Lundin drasiai teigia, kad arkliy genetika turi didesn¢ reikSme jy
reakcijai ] baime sukeliancius faktorius nei treniravimas [10]. J. W. Christensen (2005)
nustaté, kad vizualinis ir garsinis stimulai sukelia arkliams didesn¢ fiziologing reakcija
(padaznéja Sirdies plakimas) nei kvapo stimulas. Biitent Svedijoje elgsenos stebéjimai
dazniausiai derinami su fiziologiniais tyrimais, tokiais kaip Sirdies plakimo daznis [1, 2,
9, 11, 12] ir pan. Reikia pazyméti, kad analizuotuose moksliniuose tyrimuose buvo nau-
doti tik pakankamai nepavojingi stimulai (kamuoliukai, §lamantys maiSeliai, burbulai,
kelio zenklai, zaislai ir pan.), iSSaukiantys jvairaus laipsnio arklio atsitraukimo reakcijas,
pagal kuriy intensyvuma buvo sprendziama apie arklio temperamenta [1, 2, 4-8].

Be neigiamy, baim¢ ar atsargumg kelian¢iy dirgikliy, tyrimuose yra naudojami ir
teigiami arba neutraliis stimulai bei jy kombinacijos. Teigiamas stimulas beveik visada
sukelia arklio susidoméjima, skatina prieiti. Dazniausiai tam naudojamas jprastas pasa-
ras arba mégstami skanumynai (avizos, duona) ir stebima, kokiu laipsniu neigiamas dir-
giklis nuslopina teigiama stimulg. Tokie bandymai atskleidzia tam tikras arklio psichines
savybes, apibiidina jo temperamentg [9, 10, 13]. Svedijos mokslininkai jsitikine, kad
neutraliu stimulu (tai gali biiti jvairts iki tol arkliui nematyti objektai) galima atskleisti
tokias arklio savybes, kaip smalsumas, pasitikéjimas zmogumi [10, 12]. Arklio reakcija i
nejprastg, iki tol jam nematytg objekta yra svarbus informacijos Saltinis, daug pasakantis
apie tiriamajj individa.

Masy tikslas buvo, remiantis turimomis ziniomis bei praktika, sukurti praktiska ar-
kliy elgsenos testavimo metodika, kuria galéty naudotis ir patys arkliy augintojai, veis-
lininkystés specialistai.
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TYRIMU SALYGOS IR METODAI

Tyrimai atlikti trijuose Siaurés Lietuvos veislynuose su Zemaituky ir jojamyjy [Lietuvos
jojamyjy (LJ), Baltijos hanoveriy (BH), grynakraujy jojamyjy (GrJ)] veisliy arkliais.
Tirti arkliai buvo apvedzioti, dauguma jy — treniruojami sportui arba naudojami veislei
ir turizmui.

Testavimo salygos: arkliui jprasta aplinka, pakankamai erdves arkliui judéti, arti
testuojamo arklio néra kity arkliy ar objekty, kurie trukdyty arkliui susitelkti j testuotoja,
arkliui pazjstamy zmoniy pagalba atliekant testus.

Testavimui naudotos priemonés: Rubiko kubas, duonos riekés, cukrus, druska,
eukalipto aliejus, medinis skalbiniy segtukas, barskutis ir plona balta plastiko plévelé
(2 x 3 m). Testuotojas turi uzrasy knygute, kartais jo pagalbininkas — filmavimo kamera.

Testuojamy arkliy amzZius: testuoti jvairaus amziaus ir keturiy veisliy iki Siol tokiu
biidu netestuoti arkliai po rytinio §érimo, 10—12 val.

Tyrimy metodika sudaro SeSi testai. Kiekvienas arklys testuojamas individualiai.
Kiekvieno testo rezultatai vertinami penkiy baly sistemoje. Kiekvienas arklys po Sesiy
testy gali minimaliai surinkti 6 balus, maksimaliai — 30 baly. Auksciausiu balu verti-
namas arklys, kurio reakcija i netikéta dirgiklj per 5 s blina teigiama, pozityvi, arklys
nepraranda vidinés pusiausvyros ir nebiina abejingas ar baikstus.

Pirmas metodinis testas — ,,Nejprastas objektas“. Siuo testu nustatoma bendra ar-
klio emociné biisena, jo gerovés lygis. Po Sio testo paaiskéja, ar jmanoma su $iuo arkliu
vykdyti kitus testus, nes j nejprastg objekta nereaguoja suzaloti, psichologiskai palauzti,
sergantys, iSseke arkliai. Sveiki, gerai auginami arkliai j §j testa reaguoja teigiamai.

Pirmo metodinio testo sudarymui panaudota informacija i§ Welfare Monitoring
System — Assessment protocol for horses. Version 2.0. Report number 569. Wageningen
UR Livestock Research. 2011. P. 3940 [14].

Metodinis testo ,,Nejprastas objektas® aprasymas:

1. Vienas arklys jprastoje jo buvimo vietoje — garde, aptvare, ganykloje, kur yra

pakankamai vietos laisvai judéti.

2. Prie arklio testuotojas prieina i§ priekio, sustoja apie 2 m atstumu nuo arklio,

rankoje uz nugaros laikydamas Rubiko kubg.

3. Testuotojas rankg su delno apacioje esan¢iu kubu (arklys dar jo nemato) istiesia

horizontaliai link arklio.

4. Testuotojas apsuka ranka delnu j virSy, demonstruodamas Rubiko kuba arkliui.

5. Stebi arklio elgesj ir ji po to apraso uzrasuose.

Nors kiekvieno arklio reakcija apibendrinama penkiabaléje sistemoje, taciau svar-
bu, kad islikty i§samiis kiekvieno individualaus arklio testo aprasymai. I§ arklio elgsenos
niuansy bus galima tiksliau jvertinti jo nervinés veiklos tipa, dirbant su arkliu Zinoti jo
silpngsias ir stiprigsias puses, iSsaugoti informacijg apie nevienoda jo atskiry pojiciy
jautruma.
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1 pav. Nejprasto objekto testas
Fig. 1. Novel object test

Arklio reakcijos j Rubiko kubg (Testas Nr. 1 ,,Nejprastas objektas®) vertinimas:

1.

4.
5.

Penki balai — arklys tuojau pat istiesia kakla ir Zengia artyn, kad paliesty kuba,
ir paliecia jj per penkias pirmasias sekundes.

Keturi balai — arklys atsargiai pajuda i priekj ar iStiesia kakla, kad patyrinéty
objekta uostant, bet i$ karto neliecia kubo; galiausiai zengia j priekj ir paliecia,
bet jau pra¢jus daugiau kaip 5 sekundéms.

Trys balai — arklys neistiesia kaklo priekin, nezengia pirmyn, licka neutralus
objekto atzvilgiu.

Du balai — arklys ramiai nusuka galva ar visg kiing nuo objekto.

Vienas balas — arklys i$sigasta objekto ir staigiai atSoka Salin.

Antras metodinis testas — ,,Saldu—siiru®. Sis testas skirtas nustatyti arklio skonio
pojiicio jautruma.
Testo Nr. 2 ,,Saldu—stiru“ metodinis aprasymas:

1.

2.

Arkliui apsipratus su testuotoju, Sis (jprastoje arkliui vietoje) iStiesia ranka su
duonos rieke, apibarstyta cukrumi (mazdaug Saukstas cukraus) ir stebi arklio
reakcija.

Testuotojas tuojau po duonos su cukrumi paduoda arkliui antrg rieke duonos,
tik §j kartg apibarstytg druska, ir stebi arklio reakcija.

Sis testas reikalauja testuotojo atidumo, fiksuojant ne vien lapy ar kiino judesius, bet
ir sekant arklio mimikas, niuansus, akiy iSraiska.
Arklio reakcijos i skirtingus skonius (Testas Nr. 2) vertinimas:

1.

Penki balai — arklys abi duonos riekes ramiai siekia ésti anksciau kaip per 5 se-
kundes, ir viskg suéda. Arklio akiy ir mimikos judesiai aiskiai rodo, kad arklys
skiria skonius, bet vienodai gerai juos priima.
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2. Keturi balai — arklys sieké riekiy 5 s bégyje, bet kazkuriam vienam skoniui
teikeé pirmenybe, o kitokio skonio éd¢ nenoriai arba abi riekes suédé neparody-
damas skirtumo, neisreik§damas to mimika ar judesiais.

3. Trys balai — arklys godziai griebia rieke, bet ja iSmeta ant Zemes ar i lovj, uos-
tinédamas véliau nei per 5 s vis délto suéda.

4. Du balai — arklys atsargiai, baimingai paliecia rieke, atsitraukia arba jg numeta,
nesuéda net praéjus 5 sekundéms.

5. Vienas balas — arklys atSoka nuo byrancio cukraus ar druskos, ir per 5 s nebe-
prieina artyn.

2 pav. Skonio testas
Fig. 2. Testing taste

Tredias metodinis testas — ,,Nejprastas kvapas®. Siuo testu siekiama i3siaiskinti

arklio uoslés jautrumg ir jo reakcijas j dar nejausta kvapa.

Testo Nr. 3 ,,Nejprastas kvapas* metodinis apraSymas:

1. Testas atlickamas i$ karto po testo Nr. 2. Testuotojas po duonos su druska ar-
kliui duoda rieke duonos, ant kurios uzlasinta 15 lasy eukalipto eterinio alie-
jaus.

2. Stebéti arklio reakcija.

Arklio reakcijos j nejprastag kvapa (Testas Nr. 3) vertinimas:

1. Penki balai — arklys is karto iki 5 s pajunta nejprasta kvapa, bet jis jo neatbaido,
priesingai, arklys nori ragauti tokios duonos.

2. Keturi balai — arklys rodo flemeno reakcijg — iSriecia virSutine lipg ir jtraukia
kvapa giliau. Ir tik tada ragauja duona.

3. Trys balai — arklys parodo, kad jaucia kvapa (uostingja ora, kisa artyn snukj),
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taCiau tokia duong liecia atsargiai, tyrinédamas, kol pagaliau, véliau kaip per
5 s, vis délto paragauja.

4. Du balai — arklys parodo, kad jaucia kvapa, bet jis jam nepatinka arba nesudo-
mina, tokios duonos jis neragauja.

5. Vienas balas — arklys $narpscia, baidosi $io kvapo, metasi $alin ir net neketina
ragauti.

3 pav. Nejprasto kvapo testas
Fig. 3. Test for novel smell

4 pav. Nejprasto kvapo testas gali iSSaukti flemeno reakcija
Fig. 4. Testing novel smell might cause

131



Valé Macijauskiené, Vytautas Ribikauskas, Ramutis Klimas

Ketvirtas metodinis testas — ,,Jautrumas skausmui®. Jis paremtas lietimo poji-

¢io jautrumo nustatymu.

Testo Nr. 4 ,,Jautrumas skausmui* metodinis apra§ymas:

1. Testas atliekamas arkliui jprastoje vietoje su galimybe laisvai judéti.

2. Medinj skalbiniy segtuka arkliui j ausj (netoli smaigalio) jsega jam pazjstamas
zmogus (arklininkas, treneris, Seimininkas ar pan.). Taip iSvengiama Salutinio
dirgiklio (nepazjstamo zmogaus — testuotojo) salycCio su arkliu ir jo reakcijos i
$i zmogy, o ne j norima Siuo atveju dirgiklj — pamazu skausma keliantj segtuka.

3. Testuotojas stebi ir uzraso arklio reakcijg.

5 pav. Jautrumo skausmui testas
Fig. 5. Pain susceptibility test

Arklio jautrumo skausmingam lietimui (Testas Nr. 4) vertinimas:

1. Penki balai — arklys su jsegtu i ausj segtuku islieka ramus, nesimuisto, nenusi-
purto segtuko per 5 s.

2. Keturi balai — arklys muistosi, karpo ausimis, rodydamas, kad jam nemalonus
§is pojiitis, bet per 5 s segtuko nenupurto.

3. Trys balai — arklys jaucia stipréjantj segtuko verzima, bet i§ pradziy nesupran-
ta, kas vyksta, zitri | zmogy laukdamas, kad jis pagelbéty. Véliau kaip per 5 s
nusipurto ir iSmeta segtukg.

4. Du balai — arklys ramiai, bet ryztingai i$ karto nusipurto segtuka per 5 s.

5. Vienas balas — jsegus segtuka metasi nuo zmogaus ] $alj, susinervina ir per 5 s

nusipurto segtuka.

Penktas metodinis testas — ,,Plévelés testas“. Siuo testu sickiama nustatyti ins-
tinktyvig arklio reakcija | nejprasta paklote. Testas parodo, kaip arklio regos ir kanopy
centrinei nervy sistemai siun¢iami signalai gali jtakoti jo elgsena. Sis testas gana infor-
matyvus, su placiausiu galimy reakcijy diapazonu.
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Testo Nr. 5 ,,Plévelés testas* metodinis apraSymas:

1.

Testui naudojama plona, beveik permatoma, balto plastiko plévelé, 2 x 3 m
iSmatavimy.

Plévelé iStiesiama ant lygaus pavirSiaus arkliui jprastoje vietoveje — kieme prie
arklidziy, mociono aiksteléje ar pan. Aplinkui neturi biiti kity dirgikliy, kity ar-
kliy. Plévelé prispaudziama Zemémis, akmenukais, kad neplazdéty, neSnaréty,
tod¢l testuoti geriausia ramig diena.

Arkliui pazjstamas zmogus (arklininkas, treneris ar kt.) veda arklj su pavadziu
arba kordu link vietos, kur paklota plévelé.

Zmogus turi eiti ramiai, pasitikingiai ir vesti arklj per plévele.

Arklj vedantis zmogus neturi naudoti pries§ arklj jokios prievartos, juo labiau
papildomy priemoniy, tik geranoriskg zodinj paraginimg ir vedima.
Testuotojas stebi i§ Sono ir pazymi arklio elgesj viso iSvedimo metu.

i . 5 = SR e
R i SR el s e~
e o S S RN

6 pav. Arkliy reakcija j vedima per plévele
Fig. 6. Response to walking on a plastic sheet

Testo Nr. 5 ,,Plévelés testas® vertinimas:

1.

2.

Penki balai — arklys pereina plévele nesustodamas, né kiek neissigandgs, gali
truputj auksciau kelti kojas.

Keturi balai — sustoja pries pat plévele, paragintas pereina, bet akivaizdziai kel-
damas kojas.
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3. Trys balai — sustoja pries plévele, Siek tiek iSsigasta, gali zengti atgal, paragin-
tas ryztasi zengti ir perbéga plévelg riscia ar Suoliais kuo grei¢iau ir kuo maziau
lieciantis kojom prie jos arba bando perSokti kaip klititj.

4. Du balai — sustoja dar gerokai pries plévele, stipriai isispiria, atsisako eiti, atka-
kliai bando eiti atgal, taciau iSlieka gana ramus, plévelés nepereina.

5. Vienas balas — arklys dar pries pricidamas arciau plévelés metasi atgal, smar-
kiai traukia pavadj, nori pabégti, baidosi, taip ir nepereina plévelés.

Sestas metodinis testas —,,Nejprastas garsas“. Testas skirtas nustatyti arklio reak-

cijg 1 nejprastg garsinj dirgiklj, arklio klausos pojii¢io jautrumo jtaka jo elgsenai.

Testo Nr. 6 ,,Nejprastas garsas* metodinis apra§ymas:

1. Testas atlickamas arkliui jprastoje aplinkoje be pasaliniy dirgikliy (kity arkliy,
triukSmo ir t. t.).

2. Testui atlikti naudojamas barskutis — plastmasiniame indelyje esantys zirnio
dydzio plastmasiniai rutuliukai.

3. Testuotojas atsistoja mazdaug 2 m pries arklj. Reikia palaukti, kol arklys nustos
kreipti démes;j ] testuotoja, apsipras su jo buvimu.

4. Kuo maziau judédamas (kad nesukelty vizualinio stimulo vietoje garsinio) tes-
tuotojas pabarskina barskuciu.

5. Stebi arklio reakcija j netikétg ir nejprasta garsa.

7 pav. Neiprasto garso testas
Fig. 7. Testing for unusual sounds

Arklio reakcijos j Testa Nr. 6 ,,Nejprastas garsas® vertinimas:

1. Penki balai — arklys né kiek neissigasta, garsas ji sudomina ir jis i§ karto per 5
s prieina artyn, nori paliesti barskut;.

2. Keturi balai — arklys garso neissigasta, bet ir neina artyn, lieka atsargiai stebéti
savo vietoje.

134



POJUCIU JAUTRUMO JTAKA VERTINANT ARKLIU NERVIN] TIPA IR BUKLE

Trys balai — nuo garso arklys kriipteli, atSoka, bet per 5 s susiorientuoja ir reak-
cija i$ baimés pereina | susidoméjima.

Du balai — arklys i$sigasta, pabéga arba neramiai trypdamas kojomis, karpyda-
mas ausimis rodo, kad jam tai nepatinka, bet kiinas nedreba, arklys nepanikuo-
ja, net kazkiek domisi garso Saltiniu i$ tolo.

Vienas balas — arklys labai staigiai ir stipriai i$siggsta, dreba, nori pasislépti,
susijaudines, sunkiai nusiramina.

Visy SeSiy testy rezultaty vertinimas. Visy kiekvieno arklio testy rezultatai su-
muojami ir, priklausomai nuo arklio amziaus, nustatomas jo nervinés veiklos tipas arba
buklé. Remiantis sudaryta metodika ir pirminiais tyrimais, sifiloma arkliy nervinés vei-
klos (temperamento) tipus skirstyti ir Zymeéti tokia tvarka (1 lentelé):

1.

Labai stiprus arklio nervinés veiklos tipas, — kada visy testy metu surenkama baly
suma yra lygi 25-30 baly, Zymima raide A. Taip sutartinai pazymimas arklys,
kurio testy balai yra auksti, kuris, nepraranda vidinés pusiausvyros, pasizymi sta-
bilia, pozityvia psichika, greita reakcija, santtiriai reaguoja j nejprastus dirgiklius.
Stiprus arklio nervinés veiklos tipas, — kada baly suma siekia 19-24, Zymimas
raide B. Tai arklys, pasizymintis vidine pusiausvyra, patikimas, taciau su létes-
ne nei A tipo arkliy reakcija arba turintis padidintg kurio nors pojii¢io jautruma.
Vidutiniskai stiprus arklio nervinés veiklos tipas, — kada baly suma siekia 13—
18, Zymima raide C. Tokio arklio nerviné veikla maziau paslanki, impulsai 1é-
tesni, jis negali greitai susiorientuoti pasikeitusiose salygose, todél su jais reikia
atsargumo ir Svelnumo. Jy dirginamyjy procesy jéga yra didesné uz slopinamy-
ju procesy jega.

Silpnas arklio nervinés veiklos tipas, — kada baly suma tesiekia 7—12, Zymimas
raide D. Tai arkliai, turintys silpnus nervinés veiklos procesus, todé¢l yra nepa-
stovaus elgesio, nejprasti dirgikliai jiems kelia baimg, jie sunkiai prisitaiko prie
pakitusiy salygy, juos sunku apmokyti ir su jais dirbti.

1 lentelé. Arkliy nervinés veiklos tipy (biiklés) Zyméjimas
Table 1. Scores of nervous activity type for horses

Baly suma Nervinés veiklos tipas (temperamentas) Zyméjimas
Points Nervous activity type (temperament) Score
25-30 Labai stiprus A
Very strong

19-24 Stiprus B
Strong
Vidutiniskai stiprus

13-18 Of average strenght C
Silpnas

7-12 Weak D

6 Labai silpnas E (SOS)

Very weak
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5. Labai silpnas (paZeistas) nervinés veiklos tipas, — kada baly suma yra 6 balai,
zymimas raide E (SOS). Siam arkliui biitina profesionali pagalba, jo nerviné
veikla yra paZeista, jis neadekvaciai reaguoja j aplinkg, visi testy dirgikliai jam

kelia baime, net panika.

TYRIMU REZULTATAI IR JU APTARIMAS

Bandomyjy tyrimy metu gauti testavimo rezultatai rodo (8—10 pav.), kad auksciausias
arkliy gerbuvio lygis ir daugiausia (58,3 proc.) labai stiprios nervinés veiklos (A tipo)

arkliy buvo jojamyjy arkliy veislyne.

Balai
Points

5,01
4,51
4,01
3,51
3,01
2,51
2,01
1,51
1,0 1

A

T

I/K//)/}/}//l'/)/)/}//"//////////////////
M

Arklio vardas
Name of the horse

"+ ,Nejprastas objektas” / Novel Object

= ,Saldu—siru” / Sweet—salty test

% Nejprastas kvapas” / Novel olfactory stimulus
= ,Jautrumas skausmui “ / Pain test

2 Pléveles testas® / Surface test

® Nejprastas garsas “ / Novel auditory stimulus
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8 pav. Jojamuyju arkliy testavimo rezultatai
Fig. 8. Test results for saddle horses
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Pakankamai gera padétis yra ir to paties rajono zemaituky bandoje, kurioje tirti
arkliai buvo labai stiprios ir stiprios nervinés veiklos (A ir B tipo). Kitame zZemaituky
zirgyne tik viena kumelé buvo C tipo, o dauguma arkliy pagal nervinés veiklos stiprumag
atitiko B tipa.

Siek tiek blogesnius antrojo Zemaituky veislyno rezultatus galéjo jtakoti turistai.
Jiems yra leidziama atvykti didelémis grupémis ir nedraudziama duoti arkliams ska-
nésty. Tyrimo metu akivaizdziai skyrési Sios bandos arkliy reakcija j duona su cukrumi
ir su druska. Jie labiau tyriné¢jo duodamg maistg, buvo atsargesni, maziau pasitikintys
testuojant skonio pojiitj.

Atlikty tyrimy suvestinés parodo, su kuriuo arkliu ir su kuriuo jo pojuciu reikés

T

P

Balai
Points

L0 & R
.
<2 Q>

Arklio vardas
Name of the horse

"+ ,Nejprastas objektas” / Novel Object

= ,Saldu—siru” / Sweet—salty test

% Nejprastas kvapas” / Novel olfactory stimulus
= ,Jautrumas skausmui “ / Pain test

2 Pléveles testas® / Surface test

® Nejprastas garsas “ / Novel auditory stimulus

9 pav. Pirmojo Zemaituky veislyno testavimo rezultatai
Fig. 9. Test data of the first Zemaitukai breeding centre
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daugiausia dirbti. Tyrimy rezultatai yra nuoroda su arkliu dirbantiems zmonéms, | ka
jie turi atkreipti démesj, koks arklio pojiitis yra nestabilus, kur labiausiai reikia arkliui
pagalbos, ties kokiomis uzduotimis turi biiti dirbama, formuojant teigiamus sglyginius
refleksus. Nes tiek nuo arklio fizinés biiklés, tiek ir nuo nervinés veiklos pobiidzio pri-
klauso, kokios bus arklio panaudojimo galimybés bei jo bendradarbiavimo su jvairiais
zmonémis s€¢kmé. Miisy tyrimai atskleidé atvejus, kai beveik visose pozicijose stabilus ir
patikimas arklys, turi pojiitj, kurj nejprastas dirgiklis ,,pramusa‘“. Tai ypac¢ svarbu zinoti,
atrenkant arklius vaiky sportui ir gydomajai zmoniy terapijai. Fizinéms arkliy savybéms
jprastai teikiamas didesnis démesys tiek Lietuvoje, tiek uzsienio Salyse. Taciau Siuolai-
kinis mokslas vis aktyviau iesko buidy ir ziniy, kurie, galbtt, leisty sukurti kokius nors

i
A A A

I

S LSS LSS IS IS

3 X = |

@ \{_e (\Q) ‘Z\’{b 0\0 ‘be

obe’ ‘FAA'@*‘)HS‘S\ O

19 AP
Arklio vardas
Name of the horse

"+ ,Nejprastas objektas” / Novel Object

# ,Saldu—siru” / Sweet—salty test

w Nejprastas kvapas"” / Novel olfactory stimulus
= ,Jautrumas skausmui “ / Pain test

2 Pléveles testas / Surface test

® Nejprastas garsas “ / Novel auditory stimulus

10 pav. Antrojo Zemaituky veislyno testavimo rezultatai
Fig. 10. Test data of the second Zemaitukai breeding centre
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B
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»w
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Arkliy skaicius
Number of horses
N
f=)

o e
o e s
A

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

I

Balai
Points

¥ Pirmojo Zemaituky veislyno zemaitukai /
First Zemaitukai breeding centre

# Antrojo Zemaituky veislyno Zzemaitukai /
Second Zemaitukai breeding centre

B Jojamieji / Saddle horses

11 pav. Zemaituky ir jojamuyjy veisliy arkliy testavimo suvestiné
Fig. 11. Test data summary for the Zemaitukai and saddle horses

patikimus arkliy temperamento, psichikos testus, padésiancius parinkti tinkamus arklius
Ivairioms situacijoms ir jvairiems zmonéms (raiteliams, vaikams, hipoterapijai ir pan.).

Misy nuomone, arkliui tinkamiausio darbo pobtdis ar jo atranka veislei turi pri-
klausyti nuo visy pozymiy vertinimo, t. y. svarbu ir genotipas, ir fenotipinés savybés —
eksterjeras, judesiai, tipingumas bei tai veislei optimaltis kino matmenys. Taciau arklio
charakterio vertinimas biity daug naudingesnis, jei selekcininkas, pries arklio komplek-
sinj vertinima, jau turéty nervinés veiklos testavimo rezultatus. Po nervinés veiklos tes-
tavimo rekomenduotina palikti veislei A ir B tipy arklius, nes, Zitirint i§ pojiiciy jautrumo
tasko, jie gali buiti tinkami jvairiose srityse pagal tos veislés galimybes.

Dél nervinés veiklos C tipo arkliy panaudojimo turi spresti atitinkamos veislés atsa-
kingi asmenys ar organizacijos, priklausomai nuo to, kokie veislei keliami reikalavimai,
veisimo tikslai, ar yra pakankamai kvalifikuoto personalo tokiy arkliy apmokymui.

Silpnos nervinés veiklos arba D tipo arkliy nerekomenduojama palikti veisimui jo-
kioje veisléje, nes jie negali suprasti ir tiksliai vykdyti sudétingesniy zmogaus komandy,
sunkiai prisitaiko, gali jgyti blogy jprociy ir biiti prasto darbingumo.
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Prie E tipo (labai silpnos nervinés veiklos) arkliy neatsitiktinai pridedamos raidés
SOS, tai reiskia, kad tokiems arkliams biitina skubi pagalba. Tai dé¢l labai jvairiy prie-
zasCiy viduje kenciantys arkliai. Veterinarijos ir arkliy specialistai turi jvertinti tokiy
arkliy buikle ir rimtai pasikalbéti su arkliy savininku, o reikalui esant, imtis grieztesniy
priemoniy. E tipo arkliy reakcijos rodo visiska nervinés veiklos i$sekima, biitina nusta-
tyti to priezastis. Apie Siy arkliy darbingumag ar veislininkyste negali biiti né kalbos, nes
reikia gelbéti jy gyvybe.

Bandymuose dalyvavusiy zemaituky ir jojamyjy zirgy veislynuose silpnos ir labai
silpnos nervinés buklés arkliy nepasitaiké. Tai reiskia, kad visi trys zZirgynai pateisina
veislyny statusa, veisia stiprios nervinés veiklos arklius bei prisilaiko jy gerovés reika-
lavimy.

ISVADOS

1. Parengta ir pristatoma originali arkliy elgsenos tyrimy metodika nervinés veiklos
tipui (arba biiklei) nustatyti. Metodika paprasta naudotis, bet ji suteikia daug infor-
macijos apie arklio pojucius bei jy jautruma.

2. Pagal Sig metodikg atlickamais tyrimais taip pat galima atskleisti bendra arkliy ban-
dos gerbiivio lygj ir atskiro individo biiklg bandoje.

3. Bandymuose dalyvave du Zzemaituky ir vienas jojamyjy zirgy veislynas pateisina
statusg, nes veisia stiprios nervinés veiklos arklius bei prisilaiko jy gerovés reikala-
vimy.

4. Reikalingi tolimesni jvairaus amziaus arkliy grupiy ir skirtingy bandy tyrimai, po
kuriy galima biity aptarti metodikos pritaikymo vertinimo sistemose tikslinguma.
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ASSESSMENT OF HORSE TEMPERAMENT AND STATE
BY SENSE SUSCEPTIBILITY
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SUMMARY

The study was aimed at developing methodical guidelines for equine behavioural stud-
ies for horse breeders and specialists. The prepared methods were tested in three horse
breeding centres of northern Lithuania with the horses of the Zemaitukai and saddle
breeds (Lithuanian saddle, Baltic Hanoverian, Thoroughbred). The methods are based
on the five horse senses (taste, smell, hearing, sight and touch) and their sensitivity
assessment by using novel irritants in the habitual environment for the horse. A com-
bination of six tests is used. Every horse is tested individually. The results of each test
are scored on a five-point scale. The minimal and maximal scores for a horse after six
testing’s could be, respectively, 6 and 30 points. The highest score is given to the horse,
the response of which to the novel irritant in 5 seconds was positive, the horse did not
lose its balance, did not show indifference or fearfulness. The instinctive responses of
a young horse and the data summary could be used to judge about the inherent abilities
and the temperament of a horse, whereas those of an older horse could show the status
of its nervous activity and damage. Experimental tests in three herds indicated that the
methods allow assessing not only the type of the nervous activity, but also indicating the
welfare of a specific herd and the status of an individual horse in the herd. Almost all
the horses tested met the criteria for a very strong or strong nervous type or status and
revealed a relatively high level of horse welfare. Further studies with the horses from
different herds and of different age groups will be carried out.
Keywords: equine behaviour, sensitivity, type of nervous activity, methods

' Corresponding author. Tel. +370 422 65383, e-mail: zemaitukai@]lgi.lt
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PE3IOME

Lens manHOM pabOTH — CO3MaTh METOJUKY MCCIICIOBAHUS IIOBEICHUS JIOMIACH TS CIie-
[IHATMCTOB KOHEBOJACTBA W KOHHBIX 3aBOAOB. [ 3TOTO MpaHaIM3upOBAIN JTUTEPATYPy
0 MOBEJCHHUIO JIOUIAeH U MaTepHuajbl HayuHbIX MCCIIEA0BAHUH, C IIOMOILBIO oOpamia-
JIMCH K OIIBITHBIM CIICLIUAJIMCTaM-IIPAKTHUKaM. HO}Z[I‘OTOBJ'IGHH&S[ METOAHKA 651na HUCIIbI-
TaHa Ha JIOMIA/IAX KMY/ICKON U BEpPXOBOH (JINTOBCKUE CKaKyHBI, OaNTHIICKIE TAaHHOBEPHI,
YICTOKPOBHBIE PBICAKH) TOPOA B TPeX KOHHBIX 3aBojiax ceBepHOW JIMTBBI. MeTtoauka
WCCIIEZIOBAaHUI OCHOBaHA Ha OIEHKE MATH OIIYIIESHHH JIomaaeil (BKyc, obasHue, ChyX,
3peHHe M OCSI3aHKE) MPH TTOMOIIY UCTIONB30BaHUS HEOXKHUIAHHBIX IJIs1 JKHBOTHOTO CTH-
MYJIOB B IPUBBIYHOH A7 Jtomaan oOcTaHoBKe. MeTOMKY COCTaBiIsIeT KOMOMHALIUS U3
II€CTHU TECTOB. Ka>1<;1y}o Jiouragb TECTUPOBAJIU MHAWUBUAYAJIBHO W MTOJTYYCHHBIC PE3YIIb-
TaThl OIEHUBAIIU IT0 MATHOAUIEHON crcTeMe (MUHUMYM — 6, MakcuMyM — 30 GaioB).
HauBsicuryto oneHky mosydasna Joliajib, y KOTOPOH peakiusi Ha HEOXHUJaHHBIH CTHU-
MyJI Ha IPOTSHKCHHH 5 CeKyH/T ObLiTa TIOJIOKUTEIBHOH (T.€. JIOMIA b Bela ce0sl CITOKOWHO,
0e3 ucmnyra ¥ He TOTpPeJIsUT paBHOBECHS B TIOBeJieHHH). Ha OCHOBE CBOJIKM Pe3ylIbTaToB
WHCTUHKTHBHOTO TIOBEACHUS MOJIOJIBIX JIOIIAJICH ObliIa OJIy4YeHa BOBMOXKHOCTD JIENIaTh
BBIBOJ] O BPOXK/IEHHBIX Ka9€CTBAX JIOMIAIN, TUIT HEPBHOW JICATEITHHOCTH (TEMIIEPaMEHT),
a JUIs CTapIIuX JIOMIaJ el — O COCTOSSHUU HEPBHOM CHCTEMBI U €€ TMOBpeKIeHHsIX. Ha
IMPUMEPE OIMBITHOI'O TCCTUPOBAHUA B TPEX XO03sHCTBax YCTAHOBJICHO, YTO IIPU MMOMOIIA
METOJMKH MOYKHO OTIPENIEIUTh He TOJIHKO BUJ HEPBHOH JIEATENHHOCTH (TEMIIEPAMEHT)
JIOUIaJ W, HO U YCTaHOBUTH YPOBEHb OJIArOMOMYUHsI ONPEIEICHHOrO CTafa U COCTOSHUE

' Asrop ms nepenncku. Ten. +370 422 65383, e-mail: zemaitukai@]lgi.lt

143



Valé Macijauskiené, Vytautas Ribikauskas, Ramutis Klimas

Ka)XI0H Jomraay B HeM. Hamo oTMeTHTh, 94TO B 00CIIE€I0BaHHBIX CTa/Iax MOYTH BCE JIO-
mau ObUTH OTHECEHBI KPUTEPHUSM CHUJIBHOTO THIIA HEPBHOH JICATEIBHOCTH (TeMIepa-
MEHTa) ¥ COOTBETCTBOBAJHM YPOBHIO XOpoIlero Onaromony4us crana. B nampHeiniem
WccIieoBaHus OyMyT IMPOBEICHBI HA JIOMIA X Pa3IMYHBIX CTA]] M BO3PACTHBIX TPYIIIL.
KuioueBble ¢Jji0Ba: OBEICHNUE JIOMIACH, OIIYIIICHUS, TUIl HEPBHOM NEATEIHHOCTH,

METOINKA
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9.

NURODYMAI STRAIPSNIU AUTORIAMS

Zurnale ,,Gyvulininkysté” skelbiami aktualiis, anks¢iau spaudoje neskelbti (i3sky-
rus tuos, kurie buvo skelbti kaip trumpi pranesimai, paskaitos ar apzvalgos dalis), 2
recenzenty recenzuoti moksliniai straipsniai, kuriuose pateikiami naujausiy tyrimy
duomenys, aprobuoti redakcinés kolegijos. Redakcinei kolegijai uzsakius, skelbia-
mi ir apzvalginiai straipsniai.

Straipsniai skelbiami lietuviy, angly ir rusy kalbomis.

Pateikiama straipsnio ir visy jo priedy 2 komplektai ir jrasas j diskelj (progra-
ma WINWORD (6.0 arba 7.0), iliustracijy byly formatas ,.tif, ,,pcx* arba ,xIs*).
Straipsnio tekstas spausdinamas A4 formato baltame popieriuje. Bendra straipsnio
apimtis kompiuteriu rinkto teksto ne daugiau kaip 16 puslapiy. Kai yra iliustracijos
ir lentelés, teksto apimtis atitinkamai mazesné. Tarp eiluc¢iy — du intervalai. Paras¢iy
plotis: i§ virSaus — 2 c¢m, i§ apacios — 2,5 cm, i§ de§inés ir kairés — po 2,5 cm.
Autoriaus rankrastis turi visiskai atitikti prestiziniam moksliniam straipsniui kelia-
mus reikalavimus. Jei su esminémis recenzenty pastabomis autorius nesutinka, re-
dakcinei kolegijai rastu pateikiamas paaiSkinimas. I kity mokslo jstaigy priimami
mokslo padalinyje ar katedroje apsvarstyti straipsniai, atitinkantys zurnalo profil;.
Straipsnio struktiira: straipsnio antrasté; autoriy vardai, pavardés; jstaigos, kurioje
darbas atliktas, pavadinimas; straipsnio tekstas (santrauka; jvadas; tyrimy salygos
ir metodai; rezultatai ir jy aptarimas; iSvados; literatira; santraukos angly ir rusy
kalbomis). Raktazodziai raSomi po santraukomis.

Kiekviena lentelé spausdinama atskirame lape, numeruojama ir turi pavadinima (ne
angly k. straipsniy ir angly kalba). Lentelése ir paveiksluose duomenys neturi kar-
totis. Tekstas raSomas lietuviy ir angly kalbomis, rusiskas tekstas — rusy ir angly
kalbomis staciu Sriftu.

Iliustracijy originalai pateikiami voke, ant jo nurodoma autoriaus pavardé ir straips-
nio pavadinimas. Iliustracijos turi biiti kompaktiskos, tinkamos poligrafiskai repro-
dukuoti.

Literattros Saltiniai cituojami tekste, nurodant lauztiniuose skliaustuose literattiros
sgraso eilés numerj (pvz., [6]). Literatiiros sarasas pateikiamas originalo rasyba ir
numeruojamas abécélés tvarka, nurodant straipsnio pavadinima, leidinj, tomg ir t.
t. Literattiros sgrase pateikiama ne maziau kaip 10 ir ne daugiau kaip 30 literattiros
Saltiniy, kurie cituojami tekste. Cituotini naujausi literatiiros Saltiniai, o senesni — tik
labai svarbiis. Mokslinés ataskaitos, vadovéliai, konferencijy tezés, zinynai, rekla-
miniai bukletai, rankrastiné medZziaga bei laikra$ciai literatiiros Saltiniais nelaikomi
ir | sgrasg nejtraukiami. Uzsienyje leisty Zurnaly, konferencijy pranesimy rinkiniy ir
kity leidiniy pavadinimai netrumpinami.

Straipsnj ir jo maketa (I korektiirg) autoriai turi pasirasyti.

10. Biitina nurodyti autoriy darbo arba namy telefono numer;j.
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INSTRUCTIONS TO CONTRIBUTORS

The journal Gyvulininkyste: Mokslo darbai (Animal Husbandry: Scientific Articles)
welcomes papers reporting the latest results of research, previously unpublished with the
exception of short communications, parts of lectures or reviews. Each paper should be
subject to two scientific reviews and be approved by the Editorial Board, review articles
may also be submitted, if ordered by the Editorial Board.

Manuscripts may be submitted in Lithuanian, English or Russian.

Manuscripts and their appendices should be computer typewritten in double-line spa-
cing on A4 size white paper, submitted in duplicate and accompanied by a diskette in
WinWord 6.0 or 7.0 (illustration file format #f, pcx or xls). Manuscripts should not exceed
16 pages including tables and illustrations. The width of margins should be 2 cm at the
top, 2.5 cm at the bottom and 2.5 cm on the right- and left-hand sides.

Manuscripts should conform to the requirements for a high-rank scientific paper. If
authors express disagreement with the principal comments of the reviewers, explana-
tions in written form should be sent to the Editorial Board. Contributions from other
scientific institutions in conformity with the areas of animal husbandry will be accepted,
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