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INTRODUCTION

Pig husbandry has a very important place in agriculture. In the world, in
Europe as well as in Lithuania consumption of pork is prevailing between
other meat types, because pork is nutrient, has good taste and in comparison
is quite cheap product. Successful development of pork industry first of all
depends from breeding condition as well as effectiveness of implementation
of science achievements into pig breeding practice.

Lithuania already long time and deservedly is identifiable as a country of
good pig breeding traditions. Still the |First World War tsarist Russia ex-
ported fattened porker live pigs to Germany. After the restitution of inde-
pendence Lithuanian pig breeders and researches with the help of govern-
ment have made a lot of organisational changes in pig farms creating a new
bacon type of pig breeding (Povilaitis, 1989). Since 1934 year Lithuanian
pigs have been exported as good breeding material and have been used in
creation of Muromo pig breed (Redkin, 1952).

After the Second World War the pig breeding started to be renewed once
again (Makoveckas, 1961, 1986). In 1967 year by initiative of Lithuanian
Animal Husbandry Institute have been created pig breed which have been
recognized as Lithuanian White pig breed. It were pigs with strong constitu-
tion, fine exterior, bacon type, productive and well adapted to local outdoors
and farming conditions.

After changes of social — economic conditions since 1991 year when
market laws started to be operative the old pig breeding system had been
reorganized. When the demand of lean, muscular pork increased, in most
breeding farms breeds hybridization started bringing meat type pigs from
abroad.

Nowadays in Lithuania we have already fixed pig breeding system com-
prising from 43 breeding farms in which not only Lithuanian White pigs but
also Large White (Yorkshire), Landrase, Duroc and Petrain breeds are bred.
Since 1996 year phenotypic evaluation off pig breeding gets for lean meat
by ultrasound instrument ,,Piglog-105“started. In year 2002 the uniform
SEUROP system running in European economical zone have been intro-
duced in Lithuania, which gives guarantees to pig breeders to get payment
according pig carcass quality. BLUP method for genetic evaluation of
Lithuanian White, Large White (Yorkshire) and Landrase pigs had been
implemented in Lithuania since 2003 year.

In EU countries pig selection according lean meat takes priority. In
Lithuania there is also demand for breeding gets that are of high quality,
productive, standardized according country farming conditions. Global

knowledge shows, that selection according productive traits have negative
influence to reproductive traits.

Objective of the research:

To create Lithuanian White pig genotype with high muscularity, constant
heritability and stress resistant, conserving typical traits of breed, good pro-
lificacy, strong constitution and adaptation to local conditions.

Tasks of the research:

1. To test the structure of Lithuanian White pig herd and applying pure
breeding, consolidate high muscularity and other productive traits.

2. To evaluate pigs of Lithuanian White breed herd for stress (HAL)
gene.

3. Use traits of Large White boars (doing ,,blood infusion®) to improve
fattening, carcass and meat quality traits, to increase breeding value and
genetic variability traits in Lithuanian White pig breed.

4. To evaluate phenotypic and genetic correlations and heritability in
pig herd. To determine influence of selection according muscularity to sows
prolificacy.

5. To evaluate genetic trends of boars and sows selective traits.

Novelty of the research:

1. Using pure and cross breeding methods competitive genotype of
Lithuanian White pig was formed.

2. Method of mixed linear model multivariate analysis was used and
heritability of pig productive traits was evaluated in one farm conditions.

3. Genetic evaluation of Lithuanian White breed structure — boars’ lines
and sows’ families- was performed as well as their productive traits correla-
tions were determined for the first time in country.

4. For the first time in Lithuanian pig husbandry computerized method
for determination of ,,muscle eye“area was used.

Practical meaning of the work

Using advantages of pure breeding and applying Large White breed
,»blood infusion” was created consolidated meat genotype of Lithuanian
White pig with high heritability of muscularity, which is used for genetic
improvement in other Lithuanian White pig breed farms. At the moment 90
% of best BLUP method evaluated Lithuanian White pig breed boars and
sows are kept in UAB ,,Berka“.



MATERIALS AND METHODS

Proceeding and scope of experimental work. This scientific research
was carried out in 2001-2006 year at largest Lithuanian White pig breeding
farm “Berka” situated in Kelmes region producing more then 17 thousand
pigs therein 7 thousand breeding gets each year; also in the State Pig Breed-
ing Station and Lithuanian Veterinary Academy (further-LVA).

In first experimental stage purposeful breeding and selection of gets was
performed. For this purpose each breeding get was evaluated by genealogy,
exterior and constitution. Animal fat thickness and lean meat were evaluated
by ultrasound instrument “Piglog-105”. The part of breeding gets used for
herd reproduction after evaluation by ultrasound instrument “Piglog-105”
made from 28.7 to 10.3 % in different years.

In second experimental stage selection of boar’s lines and sow’s families
and testing for usage in formation of pig meat genotype was performed. Pig
herd structure was formed applying pure breeding method. Consolidation of
herd meat traits was carried out by coordinating pick of individual homoge-
neous pairs with purposeful selection and gets breeding.

In third experimental stage application of Large White breeds “blood in-
fusion“had started to form Lithuanian White pig genotype with high muscu-
larity. It helped to reach sufficient genetic variability of selective traits and
to increase effectiveness of selection.

Evaluation of pig exterior and constitution. Pigs exterior, constitution
and adequacy to Lithuanian White pig breed were evaluated by inspection
method. Research was carried out by viewing each young boar and gilt dur-
ing weighting process, when animals reached 85-110 kg weight. We evalu-
ated breeding gets according:

e adequacy to breed;

e cxterior and strength of constitution;

During evaluation of exterior following records were fixed:

e animal weight;

e maturation rate;

e animal development according age;

e Dbetter or worse developed body parts;

Evaluation of gets by fat thickness and muscularity.

By ultrasound instrument “Piglog-105” (SFK Technology, 1991) fat
thickness (mm) was measured and muscularity (two measurements of fat
thickness, back muscle thickness and live weight) evaluated for each pig.
Loin fat thickness F1 was measured at 3-4 vertebra of loin and F2 — 10 cm
from last vertebra to cranial side. All measurements had been made 7 cm

sidelong from longitudinal backbone line.

Fat thickness and muscularity of gets were evaluated only from those
pigs that had perfect exterior and body make up. Gets were culled once
again after evaluation of muscularity. Special attention was paid to gilts legs
— stringiness of tarsus, heel and hoof. Lightness of head, position of ears had
to be adequate to the Lithuanian White pig breed type approved in 1967
year. Gilts with even small incurvations of back or waisted shoulder- blade
were culled as well.

Creation of pair selection system. Having purpose to keep as much as
possible pure type of Lithuanian White pigs, in the beginning of the experi-
ment breed genesis analysis was performed and analysed productivity of
pigs and their offspring. After evaluation of exterior and constitution, group
of sows typical to Lithuanian White pig breed exterior was created and indi-
vidual plan for mating was prepared, applying homogeneous pair selection.

Sectional pig marching also was used, as well as purposeful selection.
All gilts having muscularity less than 51 % in the beginning of the experi-
ment were culled, only having 55-57 % of muscularity boars were selected.
Criteria for pig selection each year were higher and higher.

Organization of pigs control fattening. All boars in “Berka” breeding
farm having own best evaluation of productivity, with special attention to
muscularity, were evaluated for fattening and meat traits of offspring. 10 to
12 offspring of each boar were send to control fattening station, where they
have been kept and fed in same conditions. Their carcass and meat quality
were evaluated.

The following records were fixed for gets:

e weight in the beginning of fattening, kg;

e age in the beginning of fattening, days;

e age in days and weight in kg while slaughtering;

o total daily gain per day in g and feed consumption for 1 kg make-
weight in kg;

e mean makeweight of muscular mass per day in beginning and end of
fattening in g was calculated;

The following carcass traits were tested:
length of carcass side, cm;
area of “muscle eye”, cm?;
weight of ham, kg;
area and thickness of fat in point F2, mm;
thickness of the longest back muscle, mm,;
amount of lean meat in carcass, %;



Evaluation of meat quality and measuring of “muscular eye” area.
Meat quality was tested for offspring of the most perspective boars.The fol-
lowing meat quality traits were tested:

e meat pH (n = 42) was measured at 10" rib of longest back muscle (M.
longissimus dorsi), warm and cooled to 4-5° carcass pH (24 hour) accord-
ing certified normative (Saikevicius, 2003) by pH- meter (HANNA instru-
ments Tragbares pH);

e amount of dry materials in meat determined by drying meat samples
at 105° C temperature to constant weight according (LST ISO 1442:2000)
standart;

e intensivity of meat colour evaluated by D. Fiuson and R. Kirsammer
method;

e meat water coherence evaluated by R. Grau and R. Hamm method;
meat wateriness, %;
meat toughness, kg/cm?;
amount of intramuscular fat, %;
amount of proteins in meat according to Kjeldal, %;

e amount of ash got while burning meat samples in retort fire, % (Gu-
mieniuk, Cierkaskaj a, 1977);

Area of “Muscle eye” was photographed by ‘“Panasonic“DMC-FZ20
camera at point F2 of 10" rib (n = 42). Millimetre scale was fixed to each
sample before photographing having purpose to analyse pictures precisely
with computer picture analysis software SigmaScan Pro5* (Systat Software,
Inc.). The measuring of “Muscle eye” area had been made in precision of
one quadratic millimetre.

Investigations of stress (HAL) gene. Research was carried out in 2001-
2004 year at pig breeding farm “Berka” and K.Janusauskas Animal Genetic
Laboratory, Animal Breeding and Genetics Department in LVA. For HAL
gene investigation DNA was extracted from hair roots of testing animals.
Hair for pigs have been tore from edge area and put into onetime bags. Ge-
nomic DNA was extracted from hair roots by Van Haeringen method. For
identification of Hal gene polymorphism method of PCR- RFLP (poly-
merase chain reaction — fragment length polymorphism) was applied (Sakai
et al., 1988; Brau, Chase, 1999).

After evaluation of restriction fragment polymorphism three genotypes
had been identified — stress susceptible (PP), stress gene (unfavourable) car-
riers (NP), stress resistant (NN). Primers for stress gene identification were
synthesized in MBI “Fermentas”.

Statistical data evaluation. Research data have been evaluated statisti-
cally by “R” statistic package at Lithuanian Veterinary Academy laboratory
of g Animal Breeding Value Research and Selection. Arithmetic means

( X)), standard errors of arithmetic means (Sx), standard deviation (&) and
phenotypic correlation coefficients (r,) to evaluate relations between traits
were estimated (r,). T criteria were used to evaluate differences between
groups.

By unifactorial and multifactorial dispersion analysis (ANOVA) method
influnce (R%;) of different factors to analysed pig production traits were
determined. Reliability of dispersion analysis was estimated by Fisher crite-
ria (Juozaitiené ir Kerziené, 2001; Statistics for Biologists I, 1999).

Coefficients of genetic correlation (r) and heritability (h?) had been es-
timated for 8285 animals according State Pig Breeding Station data base in
Linux operational system. For calculations maximum likelihood method
(REML) was used by the PEST and VCE packages (Groeneveld E., 1998).
For estimation of genetic correlation and heritability coefficients for pig
production traits multivariable model was used (5 production traits: 3 sta-
tion-test traits and 2 farm-test traits), for reproduction traits — univariable
mixed linear model.

The mixed linear model of multivariable analysis was used for genetic
evaluation of following production traits determined in control fattening and
slaughtering station (daily gain g, feed consumption for 1kg makeweight, fat
thickness mm in point F2).

Y = u + Litter; + L; +SMS; + ANIMAL e,

Litter; — litter from which animal originated, random effect;

L;— sex, fixed effect (gilts and castrates);

SMS;, — station_year season, random effect (season was determined as
year season on the base of date slaughter);

ANIMAL, — additive genetic effect of animal, random effect;

€;uy— random error.

The following statistical model was used for genetic evaluation of fol-
lowing production traits determined on farm (total daily gain in g and ani-
mal lean meat %):

Y jun= u + Litter; + L; tUMS; + ANIMAL/+ ey,

UMS, - farm_year season, fixed effect (season was determined as year
season on the base of “Piglog-105” measuring data).

For analysis of fat thickness the model was supplemented with regresion
of slaughter weight (SVm):

Yijklnm =u + Litter,- + Lj +UMSk + SVm + ANIMAL]+ Cijkinm.

Swine reproduction traits on farm were estimated by univariable model

Yijklnm =u + Litter,- + Lj +UMSk + SVm + ANIMAL]+ Cijkinm.
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Rates indices were statistically reliable when differences between indices
and measurement data 1,96xSE were more than 0.

RESULTS AND DISCUSSION

Control growing and selection of pig gets

One of the most important tasks of the job was to select gets typical to
Lithuanian White pig breed — according exterior, constitution and with well
developed muscles. Selection of gilts and young boars took place three
times: when piglets were born (from selection group), during weaning time
and the main — when weight reached 90-100 kg (during exterior, growing
rate and muscularity evaluation).

More than 17 thousand pigs were produced per year on farm, 7 thousand
gets between them. Only 92.8 — 94 % of gilts were left up to weaning time
at 35™ day of life.

The selection of pig gets for own herd change was performed after the
last evaluation of exterior, constitution and meat quality evaluation by ultra-
sound instrument at the age of 6-7 month. The intensity of selection of gilts,
left after weaning and suitable for further breeding every year, was increas-
ing every year.

After ultrasound evaluation number of gilts provided for mating in year
2001 was 921 (70.9 %), in 2004 year — 200 (33.1 %).

For the final gilt selection before mating (8-8.5 month) special attention
was paid to exterior and constitution defects. Thus for herd reproduction
only 37.1 % in 2001 year and 19.5 % in 2004 year of best gilts were left (1
table).

Tablel. Growing rate results of gilt selected for herd renovation
1 lentelé. Bandos pakaitai atrinkty kiaulaiiy augimo spartos rezultatai

Unequal number of gilts left for herd renovation was dependent from
evaluation of their exterior and meat quality traits. After building recon-
struction on farm in 2002 and 2003 year and expanding production potential
to 17 000 breeding pigs per year, in 2004 year even more strict selection was
applied to gilt selection and culling.

Because of implementation of earlier mentioned tools, indices of gets
that suited by exterior and meat traits criteria were better every year (table
1). Their backfat thickness during years 2001-2004 had dicresed from 4.9
mm to 6.3 mm (p<0,001). At the same time the lean meat % increased from
52.3 in 2001 year to 57.8 in 2004 year (p<0,001).

Table 2. Results of muscularity evaluation of gilts selected for herd
renovation by ultrasound instrument “Piglog-105”

2 lentelé. Bandos pakaitai atrinkty kiaulai¢iy raumeningumo jvertinimo
ultragarsiniu prietaisu ,,Piglog—105 rezultatai

Weight Fat thickness mm MLD thick- Lean meat
ness o

Year kg F1 F2 mm %

iiSX iin XiSX Xin Xin
2001 96,7+0,26 | 17,7+0,11 18,1+0,21 42,4+0,18 52,3+0,11
2002 95,9+0,22 | 16,1£0,09 15,8+0,09 42,8+0,11 54,1+£0,09
2003 95,240,222 | 13,8+0,07 12,8+0,11 44,6+0,13 56,9+0,06
2004 92,5+0,46 | 12,8+0,29 11,8+0,11 45,0+0,31 57,8+0,11

Evaluated for breed, At evaluation time

Wit : Number of
wpy. | ApPOinted for| oo | Weight, | Daily gain | mated gilts
Pi- £ce, ghnt, Yy g
Year » mating days kg g %
glog % Y
instru-

ment | B % | Xisx X 18x Xisx | 0 | %

2001 1299 | 921 | 70,9 [190,1+0,61| 96,7+0,26 | 508,9+35 | 482 |37,1

2002 | 1399 | 1165 | 83,2 | 190,120,6 | 95,9022 | 505+27 | 502 |43,1

2003 1208 900 | 74,5 [197,0+0,55]| 95,2+0,21 | 483,225 | 780 | 64,6

2004 603 200 | 33,1 [184,1+0,99| 92,5+0,46 517429 117 |19,5
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Improvement of Lithuanian White pig in the herd by pure breeding
method

Improvement and consolidation of pigs’ muscularity. Evaluation of gilts
constitution and lean meat was carried out while improving and consolidat-
ing pig herd meat traits and preserving typical traits of Lithuanian White pig
breed on farm.

The aim of field experiment was to pay most attention to get strong,
muscular, and typical to Lithuanian White pig breed exterior young boars.

Using purposeful and intensive selection and homogeneous individual
pairs matching, offspring of Imperatorius- 1265 excelled parents according
lean meat % (53.9-58.5, p<0,001) already in the first generation.

High intensity of selection that was scheduled in methodology had been
kept in all generations of pigs used for mating. Selected boars had excellent
exterior and in comparison with mean of Lithuanian White pig breed had
good meat traits (developed muscularity). Produced offspring inherited quite
a lot positive traits of exterior, constitution and production already in the

12




first generation. In order to introduce valuable parent traits to offspring
matching results were carefully analysed and the best genetic fitting pair
combinations clarified.

Lean meat of young boars in second generation was 56.3%, in third gen-
eration 56.4% (Figure 1).
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Figure 1. Muscularity of different generation boars
1 pav. Skirtingy karty kuiliy reproduktoriy raumeningumas

Testing of pig resistancy to stress.The aim of this investigation was to
test the stress gene in main pig herd in “Berka” farm. The testing was car-
ried out during period 2001-2004 year. Group of selected pigs was formed —
9 boars and 383 sows. From all tested animals only 4 sows were heterozy-
gous (NP), stress gene carriers, which makes 0.001 percent from all herd
pigs. Other sows and boars were stress resistant. The results of stress gene
testing are given in 3 table.

Table 3. Results of pig genetic testing
3 lentelé. Kiauliy genetiniy tyrimy rezultatai

Testing results
Breed Sex Sress resistant Stress gene car- | Stress suscepti-
(NN) riers (NP) ble (PP)
LB Sows 379 4 -
LB Boars 9 - -
Total 388 4 -
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Formation of Lithuanian White pig breed meat genotype using ge-
netic potential of Large White pig breed

To improve more effectively genetic potential of Lithuanian White pig
breed on “Berka” farm, with the aprovement of Ministry of Agriculture and
Lithuanian Pig Breeders Association, plan of pig herd development had
been worked out were boars from Large White breed were assigned to each
kindred sow group according pair matching system. Their offspring had
been renamed by Lithuanian names in common closed population scheme,
which started in July of 2002. After selection of the best first generation
offspring (53-55% of lean meat) they have been mated interdependently
using principles of purposeful intensive selection.

While selecting pigs for improvement of constitution, exterior and mus-
cularity carcass part length started to decrease. Figure 2 shows distribution
of animals according carcass part length.

0 T T T T T T T T T T T 1 1
8 88 90 92 94 96 98 100 102 104 106 108 110

Carcass part length, cm

=2001 year ===2002 year ===2003 year

Figure 2. Distribution of herd animals according carcass length
2 pav. Bandos gyvuliy pasiskirstymas pagal skerdeny ilgi

Dispersion analysis of influence of Large White boars’ lines to Lithua-
nian White pig carcass length showed (table 4) that from four boars used in
herd three boars influenced reduction of body and carcass length. Average
carcass length was: Filmarsalas — 94.4 cm, Vikingas — 95.6 cm, Snobas —
96.1 cm less than average of herd — 97.8 cm (p<0.01). The variation of car-
cass length in those boars lines was small — 3.12 — 3.42 % and it made com-
plicated to perform selection according this index.
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Table 4. Influence of Large White boars’ lines to Lithuanian White
pig carcass length

4 lentelé. Anglijos didziyju baltyju kuiliy linijy itaka Lietuvos baltyju ki-
auliy skerdenos ilgiui

Statistical indices

Line p—

n X Sx c Cv
Bikas 15 97,00 0,17 3,14 3,24
Fildmarsalas 19 94,37 0,16 2,95 3,12
Snobas 30 96,13 0,18 3,16 3,29
Vikingas 34 95,65 0,18 3,27 3,42
Dispersion analysis
Influence of line to carcass length % 6,43
Statistical reliability of influence level of line p<0,01

But all Fildmarsalas offspring that were evaluated on control fattening
station and gets of this line boars’, grown on farm had the best muscularity.

Table 5. Influence of Large White boars lines to Lithuanian White
pig muscularity

5 lentelé. Anglijos didziyjy baltyjy kuiliy linijy itaka Lietuvos baltyjy ki-
auliy raumeningumui

Statistical indices

Linija p—

n X Sx c Cv
Bikas 15 54,37 0,40 7,21 13,26
FildmarSalas 19 56,78 0,10 1,83 3,21
Snobas 30 56,01 0,19 3,44 6,14
Vikingas 34 56,36 0,18 3,17 5,63
Dispersion analysis
Influence of line to lean meat % 3,67
Statistical reliability of influence level of line p<0,05

The lowest muscularity (51.3 and 51.9%) had the offspring of the oldest
Lithuanian Imperatorius and Baravykas lines (p<0,001). Offspring of the
same line but improved with Large White boars had much better muscular-
ity 58.4-55.5 % (p<0,001).

According pair matching plan on farm, developed during experiment,
onetime “blood infusion” from Large White breed was made and then inter-
dependent breeding performed while selecting the most typical for Lithua-
nian White pig breed animals.

15

Dispersion analysis showed that the largest influence (p<0.05) for in-
crease of lean meat had boars from Snobas and Bikas lines, that had been
used for creation of improved lines of Barvykas 1 and Imperatorius 1. Boars
of Fildmarsalas and Vikingas lines also had positive influence (p<0.05) in
creation of Marsalas 1 and Jauris 1 boars lines.

42 44 46 48 50 52 54 56 58 60

Lean meat, %

=2001 year ====2002 year ====2003 year 2004 year

Figure 3. The variation of muscularity trait in pig herd during period
0f 2001-2004 year
3 pav. Kiauliy bandos raumeningumo poky¢iai per 2001-2004 m. laiko-

tarpi

From dynamics in figure 3 it can be seen how purposeful were improved
herds for carcass lean meat moving the modal distribution line class to the
right side — to the direction of lean meat improvement.

The results showed that Large White pig breed had statistically reliable
influence (p<0.01) to the most important meat traits in “Berka” farm pig
herd.

Characterization of sows families and their influence to pig fattening
and meat traits indices

Intensification of pig husbandry is influenced by introgression of pro-
gressive selection methods into practice, sustainable utilization of animal
genetic resources and improvement of herd reproduction. Increase of pig
productivity further depends from suitable and careful breeding work as
well as purposeful selection.

16



The experiment that was carried out in “Berka” farm became back-
ground for further improvement of herd muscularity. 950 barrowings took
place with boars bred in farm during experiment. Investigations of sows’
families’ selection were carried out.

Dispersion analysis showed statistically reliable sow family influence to
maturation rate (p<0.001). The largest positive influence for this index had
Baltute, Ruta and Drasuole families. Age of their offspring when they
reached 100 kg weight ranged from 171 to 185 days

The best daily gain had Baltute, Ruta and Rozete families (785 — 869 g).
The influence of family to daily gain was statistically reliable (p<0,001).

Feed consumption index variation for sows’ families ranged from 2.99
kg (Ruta) to 3.69 (Alva) (p<0.05).

Influence of sows’ family to carcass part length was statistically signifi-
cant (p<0.001) and between families ranged from 92 cm (Rine family) to
102 cm (Baltute family).

Fat thickness between families ranged from 13.3 mm (Ole family) to
17.0 mm (Alksne family) (p<0.001), carcass lean meat in herd ranged from
52.15 % (Smilga family) to 56.50 % (Ole family) (p<0.001 ).

Carcass lean meat was more than 54% for main sow families Ruta, Ro-
zeta, Drasuole and Dobile bred on the farm and evaluated according 714
offspring.

Pig meat quality testing

One of the tasks while modelling high muscularity genotype in “Berka”
pig herd was improvement of pig carcass quality.

The main meat quality indices and their relation to carcass quality were
tested for offspring (n=42) of boars lines bred on farm. Pig meat and carcass
quality indices are presented in 6 table.

Our meat quality testing results suit with other scientists declared results,
got analysing Lithuanian White pig meat quality traits (Klimas, Klimieng,
1999, 2000, 2001; Dziaugys, Klimas, Klimiené, 1997; Ribikauskiené, 2001).

Results showed that intensive selection by strangeness of the constitution
and carcass quality hadn’t negative influence to meat quality.

The cross-section area of the longest back muscle was analysed by
»SigmaScan Pro5“computer analysing software and relations with meat
quality indices estimated. Statistically reliable correlation coefficients were
determined between cross-section area of this muscle and meat quality pa-
rameters (p<0.05) — dry materials (r = -0.35) and water coherence
(r=-0.32).
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Table 6. The average indices of pig meat and carcass quality
6 lentelé. Vidutiniai tiriamy kiauliy mésos ir skerdenos kokybés rodikliai

Indices X Sx 3 Cv
Dry materials % 26,0 0,28 1,83 7,04
Proteines % 23,3 0,27 1,76 7,55
Ash % 1,08 0,02 0,1 9,26
pH 24 hours after slaughtering 5,49 0,02 0,12 2,19
Water coherence % 58,0 1,48 9,59 16,53
Colour L 49,3 1,47 9,55 19,37
Intramuscular fat % 1,62 0,08 0,55 33,95
Cross-gectlon area of the longest back mus- 33.9 0.69 4,49 1324
cle cm

Th}ckness of longest back muscle at F2 439 0.82 5.8 12,03
point mm

Fat thickness at point F2 mm 15,7 0,57 3,75 23,89
Lean meat % 53,7 0,78 5,06 9,42

Evaluation and prognosis of pig herd genetic improvement

Estimation of heritability of pig herd production traits. Pig selection in
country becomes more effective because the estimation of breeding value is
performed by BLUP method (best linear unbaised prediction) (by Gotz
(1998), Merks and Henenberg (1998), Brandt and Tanbert (1998) proposi-
tion it is the best system for estimation of animal breeding value). The main
advantage of BLUP method for prognosing animal breeding value is the
elimination of environmental conditions, influencing pig productivity, and
determination of real genetic value.

Heritability (on diagonal) and genetic correlation (above diagonal) coef-
ficients of Lithuanian White pigs production traits were determined by
mixed linear models multivariable analysis (table 7).

From results on table 7 could be seen that the largest heritability coeffi-
cients were determined for fat thickness at point F2 (0.447 p<0.001) and
lean meat (0.381, p<0.001).They matched well results of scientists Kemp
(1992) and Chen et al. (2001).

It was determined that some heritability coefficients got on farm differ
from whole Lithuanian White pig population coefficients. Daily gain has
high heritability coefficient in whole Lithuanian White pig population
(0.583), but was found to be low (0.118) on farm. Heritability of fat thick-
ness at point F2 was low in whole Lithuanian White pig population (0.163),
but highly positive on (0.447, p<0.001) on farm. Heritability of lean meat %
was higher on farm (0.381, p<0.001) in comparison with whole Lithuanian
White pig population (0.292).
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Table 7. Heritability and genetic correlation coefficients of Lithua-
nian White pigs

7 lentelé. Lietuvos baltyjy kiauliy veislés produktyvumo pozymiy
paveldimumo koeficientai (h?) ir genetinés koreliacijos (ry) ,.Berkos* veis-
lyne

Fat thick-
. Daily gain Feed con- ness at Daily gain, Lean meat
Traits ¢ (station) sumption point F2 ¢ (farm) ? % (farm)
kg (station) = mm (sta-
tion)
g;‘rlll)y gaing(sta- o qjgr  ggapEer  0830%k%  0,865%%F  0,648%

Feed consumption
kg (station)
Fat thickness at

0,160** 0,934%**  .0,590*** = -0,851***

point F2mm (sta- 0,447***  .0,486*** -(,956%**
tion)

g:;g)gam, g 0,214%%%  0,209%*

Lean meat

% (farm) 0,381 %*%**

Statistical reliability *p<0.05; **p<0.01; ***p<0,001

Statistically reliable (p<0.001) genetic correlations were determined be-
tween the main production traits on farm (table 7). Very close relation was
determined between pig lean meat and feed consumption - 1, = -0.85 on
farm, but in whole Lithuanian White pig population and in Large White pig
breed only -0.17 ir -0.23. Genetic correlation between backfat thickness on
farm and daily gain on station was markedly negative -0.84, while in
Lithuanian White pig population and in Large White pig breed were small
but positive, respectively 0.15 and 0.22.

Genetic evaluation of sows’ reproduction traits was performed by uni-
variate (one trait) animal model. Heritability of sows’ prolificacy ( -0,208)
in “Berka” farm determined by VCE and PEST software was sufficient for
effective selection (Table 8).

Statistical - genetic testing showed that pig herd of high production po-
tential and high heritability was formed during experiment time in “Berka”
farm.

Lean meat heritability in this farm was 8.9% higher than in whole
Lithuanian White pig population.
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Table 8. Statistical-genetic testing of sows prolificacy
8 lentelé. ParSavedziy vislumo statistiniai-genetiniai tyrimai

Statistical indices of tested animals

n Min Max X SD

4930 14 6 10,6 1,43
Testing of heritability

h’ | 0,208*** £03]

Genetic evaluation of boars lines and sows families. Data analysis of
sows families, boars’ lines and best boars was performed while selecting
pigs for lean meat in the herd. Carrying out purposeful work in lines and
families increased their quality, decreased traits variation, and changed in-
fluence of genetic factors to selection traits.

Table 9. Statistical evaluation of genetic factors to pigs fattening and
meat traits in UAB “Berka”

9 lentelé. Genetiniy veiksniy itakos UAB ,,Berka” kiauliy penéjimosi ir
meésinéms savybéms statistinis jvertinimas.

Traits | Line | Family | Father [ Mother
2001
Maturation rate, days 8, 87H** 4,98** 23,39%** | 42 8O***
Daily gain, g 7,04%*%* 3,24 21,97*%* | 41,05%**
Feed consumption, kg 6,79%** 1,00 18,30%** 43,6%**
Length of carcass part, cm 21,5%** 5,98%* 34,60%** | 49 4]%**
Lean meat, % 14,10%** 0,001 21,94%** | 30 30%**
Fat thickness, mm 17,83%** 0,001 22,64%%* | 34 24%**
2005
Maturation rate, days 2,85% 0,57 7,16%** 45,73%%*
Daily gain, g 1,77 0,01 5,89%* 41,40%**
Feed consumption,kg 0,001 0,15 2,00 58,64%**
Length of carcass part cm 0,47 0,05 0,01 30,07***
Lean meat, % 4,80%* 8,06%** 5,16%** 18,1%**
Length of carcass part, cm 4,96** 8,88 ** 4,38%* 19,19%**

p **%<0,001, ¥*#<0,01, *<0,05

Influence of boars’ lines, after their improvement and consolidation, had
decreased to all phenotypic traits variation. If in year 2001 it was from 6.79
% (for feed consumption) to 21.5 % (for carcass part length), so in 2005 it
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comprised 0.001% (for feed consumption) to 4.96 % (for backfat thickness;
p<0.001).

During analysing period sow families influence to lean meat and backfat
thickness increased to 8.06-8.88 % (p<0.001).

Dispersion analysis showed that during experiment period when high
breeding value boars had been used fathers influence to dispersion of pheno-
typic traits decreased markedly. From all genetic factors in herd sow’s influ-
ence was the highest (up to 58.64 % to feed consumption; p<0.001). Sum-
marized data of dispersion analysis are given in table 9.

Lithuanian boar’s lines were improved using Large White boars. Com-
paring means of breeding values for Lithuanian White pig breed Baravykas
line and Baravykas -1 line, which was got using Large White breed, we
could see positive influence of English Large White (p<0.001). The same
tendencies could be seen in other improved boars lines (table 10). Total
breeding value index of improved boars lines was 50.7 — 66.9 % higher than
Lithuanian White breed lines (p<0.001). Using Large White breed boars,
breeding value of lines in herd was increased 42.6-61.5 % (p<0.001).

Table 10. Genetic evaluation of boars lines by BLUP method
10 lentelé. Kuiliy linijy genetinis ivertinimas BLUP metodu

Statistic evaluation of selection influence to fattening and meat proper-
ties. Constantly evaluating fattening traits at fixed periods (table 11) during
five years, pig fattening traits in herd had been improved following: matura-
tion rate 4.9 %, daily gain 1.2 % , feed consumption 6.7 % (p<0.001).

Table 11. Fattening traits indices from “Berka” farm pigs evaluated
in control station

11 lentelé. Vidutiniai kontrolingje kiauliy penéjimo stotyje jvertinty
»Berkos“ veislyno kiauliy pen¢jimosi savybiy rodikliai

Number of Maturation rate Daily gain Feed consumption
Year animal days g kg
n X £Sx X £8x X +Sx

2001 187 186,9+1,50 769+7,65 3,14+0,03
2002 217 180,24+0,98 795+7,30 3,154+0,02
2003 166 183,8+1,22 778+7,80 3,02+0,03
2004 123 181,9+1,30 788+9,30 3,02+0,05
2005 325 186,8+0,68 778+4,17 2,93+0,02

Dail Ezid Fat Daily |Muscular Total

Line N gainyg sumI;- thickness, | gain, |thicknes, [Prolificacy|breeding
(station)| tion, kg| ™™ g | mm | (farm) | value
(sta t’ion) (station) |(farm)| (farm) index
Baravykas |14 | -7.4 | 004 | 0,08 |[-3,01| 0,01 -0,03 99,5
Baravykas-1 |23 | 44,1 -0,24 -3,29 | 1891 2,90 0,09 166,0
+ 51,5 -0,2 -3,2 21,9 2,9 0,1 66,6
Imperatorius | 9 10,9 0,01 -0,13 1,58 0,21 0,00 105,6
Ilmperatonus' 15| 493 | -026 | -3,14 [21,63| 3.01 0,03 | 170,8
+ 38,4 -0,2 -3,0 20,1 2,8 0,0 65,2
Jauris 191 0,5 -0,03 0,14 -0,15| 0,03 -0,07 108,6
Jauris-1 19| 54,3 -0,28 -3,34 124,00 3,15 0,31 1754
+ 537 | -03 32 238 3.1 0,2 66,9
Marsalas 13] 69 | -007 | -046 | 1,65] 0,60 0,01 118,6
Marsalas-1 8 | 39,6 -0,28 -3,35 | 15,34 291 - 169,2
+ 32,7 -0,2 -2,9 13,7 2.3 - 50,7
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While improving fattening traits in herd the aim was to consolidate them.
Variation of maturation rate had decreased up to 1.7 %, daily gain up to 4.7
%, but for feed consumption increased 3.9 % (table12).

During five year of experiment 1203 control slaughtering of animals
(offspring) had been carried out. Average carcass part length during analys-
ing period was 96.9+0.10 cm, lean meat — 54.3+£0.11 %, fat thickness at
point F2 — 16.1 £0.12 mm.

Pig lean meat during analysing period had increased 1.88 %, fat thick-
ness at point F2 decreased 2.13 mm, carcass part length decreased 1.44 cm.
All differences had been statistically reliable (p<0.001) (table 13).

With the purposeful selection, lean meat variation in the tested pig herd
was diminished from 6.6 to 5.9 %, carcass part length variation 1.4 %.

Though pig fat thickness at point F2 we succeeded to decrease 12.7 %
(p<0.001), but phenotypic trait variation increased 1.9 % (table 14).

Statistically reliable high phenotypic correlations were determined be-
tween maturation rate and daily gain 0.71-0.73, p<0.01 and between lean
meat and fat thickness (-0.95, p<0.01).

Correlation coefficient between daily gain and feed consumption had
changed from -0.53 to -0.28 during five year period (p<0.01). Negative rela-
tion between maturation rate and carcass part length had decreased from -
0.38 (p<0.01) to -0.01; increased between maturation rate and fat thickness
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from — 0.03 to -0.27(p<0.01); decreased correlation between maturation rate
and feed consumption from 0.40 (p<0.01) to 0.25 (p<0.01).

Table 12. Statistical evaluation of selection influence to phenotipical
variation of fattening traits

12 lentelé. Atrankos jtakos kiauliy penéjimosi savybiy fenotipiniam kin-
tamumui statistinis jvertinimas

increased from 9.9 to 11.4 piglets during 2001-2005 year period; main sows
— from 11.0 to 11.4 piglet (p<0.001).

Number of alive born piglets for Lithuanian White pig breed statisti-
cally reliably correlated (table 15) with daily gain, feed intake, fat thickness
and lean meat (p<0.001).

The results obtained after genetic evaluation of herd structure pointed
out that boars lines and sows families genetic correlation coefficients be-
tween sows prolificacy and other production traits were very variable. Most
unfavourable genetic correlations had been determined in Baravykas-1 line,
in which genetic correlation between prolificacy and lean meat was even -
0.99 (p<0.01) and showed that increase of lean meat in this boar line was
genetically related to decrease of prolificacy.

In all selected Lithuanian White sows families positive genetic relations
were determined between lean meat and prolificacy (0.02-0.39) and negative
correlation with fat thickness (-0.08 - -0.38), what showed favourable per-
spectives for selection.

Table 13. Production traits of pigs tested in period 2001-2005 year
13 lentelé. Tiriamosios bandos mésinés savybés 2001-2005 metais

Statistical indices Age at 11(;(}), SWeight , Dail}é gain | Feed corlisgumption
2001 year

Median 176,48 833,33 3,04

Mode 162,00 844,16 3,03

Standard deviation 14,67 119,07 0,34

Variation coefficient 8,2 14,4 11,1

Rank 75,22 689,37 2,18
2005 year

Median 187,92 764,71 2,90

Mode 181,92 764,71 3,00

Standard deviation 12,20 75,19 0,44

Variation coefficient 6,5 9,7 15,0

Rank 64,03 492,12 2,61

Comparison of trait means
+ comparing2001-2005 +10,5 -60,64 -0,13
P <0,001 <0,001 <0,001
Comparison of traits variation
=comparing 2001-2005 | 1,7 | a7 43,9

Relation between carcass part length and lean meat decreased from 0.20
to 0.14 (p<0.01). Correlation between carcass part length and fat thickness
changed from -0.18 to -0.13 (p<0.01).

Influence of selection by lean meat to sows prolificacy. Selection by
lean meat and fat thickness very often are unfavourable for improvement of
pig prolificacy. In breed selection programs the relation between reproduc-
tion and other production traits are very important especially for very fertile
breeds, as it is high likely that in these breeds unfavourable relations will be
clarified very quickly (Beilharz ir kt., 1993).

In “Berka” farm pig herd, while performing purposeful intensive pig se-
lection by lean meat, mean prolificacy of sows having first farrowing was
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Year Indices Lengh of carcass Leano meat, Fat thickness at
part, cm % F2, mm
2001 X 97,8 53,6 17,7
(n=188)  ["fgx 0,26 0,38 0,24
2002 X 95,7 52,5 17,80
(0=217) "Iy 0,23 0,26 0,25
2003 X 93,8 55,5 14,7
(n=166)  ["fgy 0,25 0,25 0,24
2004 X 95,8 56,0 13,7
(n=98) +Sx 0,32 0,30 0,40
2005 X 97,86 55,4 14,92
(n=325) g 0,12 0,18 0,19
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Table 14. Statistical evaluation of selection influence to pig produc-

tion traits

14 lentelé. Atrankos itakos kiauliy mésinéms savybéms statistinis

Table 15. Genetic correlations of sows’ prolificacy with other pro-
duction traits

15 lentelé. ParSavedziy vislumo genetinés koreliacijos su kitais produk-
tyvumo pozymiais

[vertinimas

Indices Lenil‘;r(i,fgifcass Lean meat, % Fat ngi’cl:ll;ss at
2001 year

Median 100 54,1 17,00

Mode 100 53,6 16,00

Standard deviation 3,51 3,54 3,59

Variation coefficient 3,5 6,6 21,1

Rank 22,00 18,60 20,00
2005 year

Median 97,80 55,90 14,00

Mode 97,00 57,50 12,00

Standard deviation 2,12 3,29 3,43

Variation coefficient 2,2 5,9 23,0

Rank 20,00 18,20 22,10

Comparison of trait means
+ comparing 2001-2005 -1,44 +1,88 +2,13
P <0,001 <0,001 <0,001
Estimation of differences for trait variation coefficients
+ comparing 2001-2005 -1,4 -0,7 +1,9

. . Feed con- | Fat thick- . . Mgscle
. Daily gain, . Daily gain, thick-
Indices ; sumption, kg | ness, mm
g (station) . . g (farm) nessmm
(station) (station)
(farm)
Farm
, | o190 | 028* | 032% | o021%* | 0,29%
Boars’ lines
Jauris 0,05 -0,13** 0,14** 0,22%* -0,01
Jauris-1 0,92%* -0,96%* -0,86%* 0,59%%* 0,81%*
Baravykas 0,14%* -0,38** -0,26%* 0,54** 0,05
Baravykas-1 -0,96** 0,96** 0,97** -0,96%* -0,99**
Imperatorius - - - - -
Imperatorius-] 0,10* -0,31** -0,31** -0,02 0,26**
Marsalas -0,50%* 0,16%* -0,10* -0,09% 0,01
Marsalas-1 - - - - -
Sows’ families
Dobile 0,12%** -0,22%* -0,38** 0,22%* 0,37**
Drasuolé 0,11%* -0,08 -0,04 0,04 0,02
Rozeta 0,19%** -0,37** -0,44%** 0,27%* 0,39%*
Rita 0,23%* -0,38** -0,35%* 0,23%* 0,31%*
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p ***<0,001, **<0,01, *<0,05

Prognoses and genetic trends of pig productivity. Genetic trends were
determined in order to evaluate effectiveness of selection - trends of the
mean of estimated breeding values according birth years of boars and sows.
Breeding index of “Berka” farm boars increased from 108 to 178.6 (65.4%.
p <0.001), sows — from 118.2 to 163 37.9% p <0.001) during 2001-2005
year period comparing with total breeding value index.

Using method of linear regression of least quadrate it was determined
(figures 4 and 5) that lean meat of boars and sows genetically had been in-
creased every year 0.6 %, sows prolificacy — 0.03 piglet. Fat thickness of
boars and sows had decreased genetically 0.65-0.03 mm every year. Feed
consumption in herd genetically improved 0.05-0.06 kg feed to get 1 kg
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makeweight. Boars and sows daily gain improved 3.7-4.7 g annually on
farm. Prognoses of all tested traits showed suitability of regression curve to
reflect experiment results and very high determination coefficient
(R?=83-96 %).

8,0

« 7,0 }’:0,6199}{ -1239,2
__E 6,0 R*=0,8422

i 5,0

£ 40

g 3.0

£ 2,0

B 1.0

0,0

1998 2000 2002 2004 2006 2008 2010 2012
Year

Figure 4. Prediction of genetic development of boars’ muscularity
4 pav. Kuiliy raumeningumo genetinis gerinimas ir prognozes

8,0
7,0 y=0,56814x - 1162,9

6.0 R*=0,8775
5,0
4,0
3,0
2,0
1,0
0,0

Breeding value

1998 2000 2002 2004 2006 2008 2010 2012
Year

Figure 5. Prediction of genetic development of sows’ muscularity
5 pav. ParSavedziy raumeningumo genetinis gerinimas ir prognozes
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CONCLUSIONS

1. During testing period Lithuanian White pig breed herd of high poten-
tial for muscularity was formed in UAB ”Berka” breeding farm. Heritabil-
ity (h’=0,381) of lean meat was higher in the farm than in total Lithuanian
White pig breed population (h*=0,292).

2. During experiment time pig maturation rate was improved 4.9 %,
daily gain 1.2 %, feed consumption for 1 kg of make weight - 6.7 %
(p<0.001).

3. Testing for pig resistance by stress gene investigation showed that
from all tested animals heterozygous, HAL gene carriers were only 0.001%
from total herd.

4. Mean prolificacy of first farrowing sows increased from 9.9 to 11.4
piglets, main sows from 11.0 to 11.4 piglets in Berka pig herd (p<0.001).
Determined heritability of sows prolificacy in farm is enough for effective
selection (h*=0.208).

5. The results obtained during correlation analysis pointed out those
boars’ lines and sows’ family’s genetic correlation coefficients between
sows prolificacy and other production traits were very variable. Most unfa-
vourable genetic correlations had been determined in Baravykas-1 line, in
which genetic correlation between prolificacy and lean meat was even -0.99
(p<0.01) and shows that increase of lean meat in this boar line was geneti-
cally related to decrease of prolificacy. In all selected LithuanianWhite sows
families positive genetic relations were determined between lean meat and
prolificacy (0.02-0.39) and negative correlation with fat thickness (-0.08 - -
0.38), what showed favourable perspectives for selection.

6. Muscularity of boars and sows from “Berka” farm genetically had
been increased annually 0.6 %, sows prolificacy — 0.03 piglet. Fat thickness
of boars and sows had decreased genetically 0.65-0.03 mm every year. Feed
consumption in herd genetically improved 0.05-0.06 kg feed to get 1 kg
makeweight, daily gain improved 3.7-4.7 g annually (R*=83-96 %).

7. The results obtained from investigation of genetic factors pointed out

that boars lines and sows families influenced amount of dry material in
meat (p< 0.001), boars lines influenced meat pH index (p<0.01).

8. During experiment boars’ genetic value increased according total
breeding value index 65.9 % , sows’ — 37.9 % (p<0,001). Using Large
White breed boars, breeding value of lines in herd was increased 42.6-61.5
% (p<0,001).
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PROPOSALS

1. Aiming to increase productive traits selection efficiency in all
Lithuanian White population, it is necessary to make genetic evaluation of
other herds of active pig population.

2. To improve Lithuanian White pig breed structure while evaluating
genetic relations between production traits of boars lines and sows families
of all herds.

3. For genetic improvement of total Lithuanian White pig population
use highest breeding value gets got and grown in “Berka” farm

4. To implement pig evaluation by BLUP method for meat quality traits
pig genetic evaluation system in Lithuania.
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REZIUME

Kiaulininkysté uzima svarbia vieta zemés tkyje. Tiek visame pasaulyje
tiek Europoje ir Lietuvoje i§ visy gyvuliy rasiy daugiausia suvartojama bii-
tent kiaulienos, kadangi §i mésa yra maistinga, turi geras skonines savybes ir
yra palyginti pigus produktas. Sékminga kiaulienos gamybos plétra pirmiau-
siai priklauso nuo veislininkystés buklés, jos efektyvumo idiegiant mokslo
pasiekimus praktiniame kiaulininkystés darbe.

Lietuva jau seniai ir pelnytai yra laikoma gery tradicijy kiauliy augintoju
Salimi. Dar prie§ Pirmaji pasaulini kara cariné¢ Rusija eksportuodavo gyvas
laSinines nupenétas kiaules i Vokietija. Atgavus Nepriklausomyb, Lietuvos
kiauliy augintojai ir mokslininkai, padedami valstybés padaré daug organi-
zaciniy pakeitimy, kiauliy tikyje, formuojant naujo tipo bekoning kiaulinin-
kysté (Povilaitis, 1989). Nuo 1934 m. lietuviskos kiaulés pradétos ekspor-
tuoti ir kaip gera veisliné medziaga buvo panaudotos Miiromo kiauliy veis-
lei suformuoti ( Redkin, 1952).

Po Antrojo pasaulinio karo veislinio kiauliy tikio atkiirimas Salyje prade-
damas i$ naujo (Makoveckas, 1961, 1986). Lietuvos gyvulininkystés institu-
to iniciatyva 1967 m. Lietuvoje sukdrtos ir veisiamos kiaulés buvo pripazin-
tos Lietuvos baltyjuy kiauliy veisle. Tai buvo stiprios konstitucijos, grazaus
eksterjero, bekoninio tipo produktyvi ir gerai prisitaikiusi prie vietiniy gam-
tiniy ir kiniy salyguy kiauliy veislé.

Pasikeitus ekonominéms-socialinéms salygoms po 1991 m., pradedant
isigaléti rinkos désniams, buvusi kiauliy veisimo sistema buvo reorganizuo-
jama. Padidéjus liesos, raumeningos kiaulienos poreikiui, daugelyje veisly-
ny pradétas taikyti veisliy miSrinimas, isivezant i$ uzsienio mésingu kiauliy
veisles.

Siuo metu Lietuvoje jau isitvirtinusi kiauliy veislininkystés sistema, ku-
rios struktiiroje yra 43 veislynai, kuriuose veisiamos ne tik Lietuvos balto-
sios, bet ir didziyjy baltyjy (jorksyry), landrasy, diuroky bei pjetreny veisliy
kiaulés. Nuo 1996 m. Salyje pradétas vykdyti fenotipinis kiauliy veislinio
prieauglio ivertinimas raumeningumo atzvilgiu ultragarsiniu prietaisu ,,Pig-
log—105“. O nuo 2002 m. Lietuvoje ivesta vieninga Europos ekonominéje
zonoje galiojanti SEUROP sistema, kuri garantuoja augintojui apmokéjima
pagal kiauliy skerdeny kokybe. 2003 m. idiegtas veisliniy Lietuvos baltyjy,
didziyjy baltyjy (jorkSyry) ir landrasy veisliy kiauliy genetinis jvertinimas
BLUP metodu.

Kiauliy selekcija pagal raumeninguma Europos Sajungos valstybése yra
prioritetiné. Lietuvos rinkoje taip pat jauCiamas didelis auksSto produktyvu-
mo ir kokybés, standartizuoto pagal Salies tikines salygas veislinio kiauliy
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prieauglio poreikis. Pasauliné praktika rodo, kad dél kiauliy atrankos, geri-
nant mésines savybes, neretai pablogéja reprodukcinés.

Darbo tikslas:

Suformuoti auk$to raumeningumo ir pastovaus paveldimumo konsoli-
duota stresui atspariy Lietuvos baltyjy kiauliy genotipa, iSsaugant veislés
tipinguma, gera visluma, stipria konstitucija bei prisitaikyma prie vietos
salygu.

Darbo uZdaviniai:

1. Istirti Lietuvos baltyjy veislés kiauliy bandos struktiira, ir, taikant
grynojo veisimo metoda, konsoliduoti auksSta raumeninguma ir kitas pro-
duktyvigsias savybes.

2. Ivertinti Lietuvos baltyju kiauliy banda atsparumo streso geno (HAL)
atzvilgiu.

3. Pritaikyti Anglijos didZiyju baltyju veislés kuiliy savybes (vykdant
»kraujo iliejima™) Lietuvos baltuyjy kiauliy pen¢jimosi, skerdenos ir mésos
kokybés rodikliams gerinti, gyvuliy veislinés vertés ir poZymiy genetiniam
kintamumui didinti.

4. lvertinti pozymiy fenotipinius ir genetinius rySius bei paveldimuma
kiauliy bandoje. Nustatyti selekcijos pagal raumeninguma itaka parSavedziy
vislumui.

5. lvertinti kuiliy ir parSavedziy selekcionuojamy pozymiy genetinius
trendus.

Darbo naujumas:

1. Pritaikius grynojo veisimo ir jterpiamojo kryZminimo metodus

suformuotas konkurencingas Lietuvos baltyju kiauliy genotipas.

2. Panaudota misriy tiesiniy modeliy multivariaciné analizé ir jvertintas

kiauliy produktyvumo pozymiy paveldimumas vieno tikio salygomis.

3. Pirma karta Salyje atliktas Lietuvos baltyjy veislés struktiiros - kuiliy

linijjy ir parSavedziy Seimy genetinis {vertinimas ir nustatytos ju
produktyvumo pozymiy genetinés koreliacijos.

4. Pirma kartg Lietuvos kiaulininkystéje panaudotas kompiuterinis

»raumeninés akies“ ploto nustatymo metodas.

Praktiné reikSmé:

Taikant grynojo veisimo metodo privalumus ir Anglijos didziyju baltuju
veislés ,.kraujo iliejima*, suformuotas auksto raumeningumo paveldimumo
potencialo konsoliduotas mésinis Lietuvos baltyjy kiauliy genotipas, naudo-
jamas kity Salies veislyny Lietuvos baltyjy kiauliy veislés genetiniam geri-
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nimui. Pastaruoju metu UAB ,,Berka“ veislyne laikoma net 90 proc. visy
Lietuvoje geriausiai BLUP metodu jvertinty Sios veislés kuiliy ir parSave-
dziy.

TYRIMU MEDZIAGA IR METODAI

Eksperimentinio darbo eiga ir apimtys. Tyrimai buvo atlikti 2001 —
2006 metais Kelmés rajone didziausiame Lietuvos baltyju kiauliy auksciau-
sios klases veislyne UAB ,,Berka®, per metus iSauginanciame per 17 tiikst.
kiauliy, i8 ju iki 7 tokst. veislinio kiauliy prieauglio, o taip pat Valstybinéje
kiauliy veislininkystés stotyje ir Lietuvos veterinarijos akademijoje (toliau -
LVA).

Pirmuoju tyrimy etapu buvo vykdomas kryptingas prieauglio auginimas
bei atranka. Tuo tikslu buvo atliekamas kiekvieno veislinio prieauglio gene-
alogijos, eksterjero bei konstitucijos ivertinimas. Taip pat gyvuliai buvo
vertinami ultragarsiniu prietaisu ,,Piglog—105%, nustatomas ju laSiniy storis
bei raumeningumas. Veislinio priecauglio atrankos dalis bandos reprodukci-
jai po ivertinimo ultragarsiniu prietaisu ,,Piglog—105* atskirais eksperimento
metais sudaré nuo 28,7 iki 10,3 proc.

Antruoju darbo etapu buvo atliekamas kuiliy linijy ir parSavedziy Seimy
atrinkimas ir panaudojimo mésinio kiauliy genotipo formavimui tyrimas.
Taikant grynaji veisimo metoda, buvo formuojama kiauliy bandos strukttira.
Derinant individualy homogenini pory parinkima su kryptinga atranka ir
prieauglio auginimu, buvo vykdomas bandos mésiniy savybiy konsolidavi-
mas.

Treciuoju tyrimy etapu auksto raumeningumo Lietuvos baltyjy kiauliy
genotipo suformavimui buvo pradétas taikyti Anglijos didziyjy baltyjy kiau-
liy veislés ,,kraujo {liejimas”. Tai leido pasiekti pakankama selekcionuojamy
pozymiy genetini kintamuma ir padidinti selekcijos efektyvuma.

Kiauliy eksterjero ir konstitucijos jvertinimas. Kiauliy eksterjeras,
konstitucija ir tipingumas Lietuvos baltyjy kiauliy veislei vertintas apzitiros
budu. Tyrimai buvo atlikti apzitrint kiekviena veislini kuiliuka ar kiaulaite
sveérimo metu, gyvuliui pasiekus 85 — 110 kg masg. Veislinj prieauglj verti-
nome pagal :

e tipinguma veislei;

o cksterjera ir konstitucijos tvirtuma;

Eksterjero vertinimo metu taip pat buvo fiksuojami duomenys apie:

e gyvulio masg;

e brendimo greitj;

e gyvulio iSsivystyma pagal amziy;

e gerai ir blogiau i$sivyséiusias kiino dalis.
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Kiauliy prieauglio laSiniy storio ir raumeningumo jvertinimas. Ult-
ragarsiniu prietaisu ,,Piglog—105“ (SFK Technology, 1991) buvo iSmatuotas
kiekvienos kiaulés lasiniy storis (mm), jvertintas jy raumeningumas procen-
tais i§ keturiy parametry (du lasiniy storio matavimai, nugaros raumens sto-
rio ir gyvosios masés). Lasiniy storis juosmens srityje F1 buvo matuotas
ties 3—4 juosmens slanksteliu ir F2 - 10 cm nuo paskutinio Sonkaulio i kra-
nialing pus¢. Visi matavimai atlikti 7 cm i Sona nuo iSilginés stuburo linijos.

Veislinio prieauglio laSiniy storis ir raumeningumas buvo jvertinamas tik
ty kiauliy, kurios buvo nepriekaistingos pagal eksterjera ir kiino sudéjima.
Po raumeningumo ivertinimo veislinis prieauglis dar karta buvo brokuoja-
mas. Ypatingas démesys buvo kreipiamas i kiaulai¢iy kojuy pastatyma - ju
¢iurnos, kulno ir nagy tvirtuma. Galvos lengvumas, ausy padétis turéjo vi-
siSkai atitikti 1967 m. aprobuota Lietuvos baltyjy kiauliy veislés tipa. Su
menkiausiais {linkimais nugaroje ar pasitaikanciais jsmaugimais uz menéiy
kiaulaités buvo brokuojamos.

Pory parinkimo sistemos sudarymas. Norint iSlaikyti kuo grynesnj
Lietuvos baltyjy kiauliy tipa, eksperimento pradzioje buvo atliktas gyvuliy
kilmeés tyrimas veisliskumo atzvilgiu, iSstudijuotas nuosavas ir palikuoniy
produktyvumas. [vertinus gyvulius pagal eksterjera ir konstitucija, buvo
sudaryta tipingo Lietuvos baltyjy kiauliy veislés eksterjerui parSavedziy
grupé ir buvo parengtas individualus jy kergimo planas, taikant homogenini
pory parinkima.

Taip pat buvo atliekamas ir grupinis kiauliy parinkimas, vykdoma kryp-
tinga atranka. Bandoje buvo brokuojamos visos kiaulaités, kuriy raumenin-
gumas bandymo pradzioje nesieké 51 proc., o kuiliai parenkami 55-57 proc.
raumeningumo. Kiauliy atrankos kriterijai kiekvienais metais buvo vis auk-
Sesni.

Kontrolinio kiauliy penéjimo organizavimas. ,,Berkos* veislyno visi
kuiliai reproduktoriai, geriausiai jvertinti pagal nuosava produktyvuma, ypa-
tingai atkreipiant démesi { raumeninguma, buvo vertinami pagal palikuoniy
pengjimosi ir mésines savybes. Ju gautas prieauglis, po 10-12 kiekvienam
kuiliui, buvo siun¢iamas i kontrolinio penéjimo stotj, kurioje vienodomis
salygomis kiaulés laikomos, penimos ir vertinama ju skerdenos bei mésos
kokybé.

Pagrindiniai kiauliy prieauglio jvertinimo rodikliai:

e masé pen¢jimo pradzioje kg;

e amzius penéjimo pradzioje dienomis;

e mase, kg ir amzius skerdziant dienomis;

e bendras priesvoris per parg g ir pasary sanaudos 1 kg priesvoriui, kg;
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e isskaiiuojamas raumeny masés priaugimas vidutini§kai per para,
penéjimo pradzioje ir pabaigoje g.

Svarbiausi nustatyti skerdenos kokybés pozymiai:

e skerdenos puselés ilgis,cm;

,raumeninés akies® plotas cm?;

kumpio svoris kg;

laSiniy plotas ir storis F2 taSke mm;

ilgiausio nugaros raumens storis mm;

e skerdenos raumeningumas proc.

Mésos kokybés jvertinimas ir ,,raumeninés akies“ ploto matavimas.
Vertinta perspektyviausiy kuiliy palikuoniy skerdeny mésos kokybé. Nusta-
tyti Sie mésos kokybés rodikliai:

e mésos pH (n = 42) buvo matuojama pH-metru (HANNA instruments
Tragbares pH) ilgiausiasis nugaros raumuo (M. longissimus dorsi) ties 10
Sonkauliu, Siltos skerdenos ir atvésintos skerdenos iki 4-5° C pH (24 val.),
pagal patvirtintus normatyvus (Saikevicius, 2003);

e mésos sausyjy medziagy kiekis nustatytas dziovinant mésos

pavyzdzius 105° C temperatiroje iki pastovios masés, vadovaujantis
standartu (LST ISO 1442:2000);

e mésos spalvos intensyvumas nustatytas D. Fiuson ir R. Kirsammer
metodu;

e mésos vandens ri§lumas nustatytas R. Grau ir R. Hamm’o metodu;
vandeningumas proc;
mésos kietumas kg/cm?;
tarpraumeniniy riebaly kiekis proc;
proteiny kiekis mésoje pagal Kjeldalj proc;
peleny kiekis deginant mésos pavyzdzius mufelinéje krosneléje proc.
(Gumieniuk, Cierkaskaja, 1977).

~Raumeninés akies“ plotas buvo fotografuojamas ,,Panasonic DMC-
FZ20 skaitmenine kamera F2 taSke ties 10 Sonkauliu (n = 42). Norint tiksliai
analizuoti kompiuterine programa gautus vaizdus, ant kiekvieno atskiro mé-
ginio prie§ fotografuojant buvo priklijuota milimetriné skalé. Naudojant
kompiutering vaizdy analizavimo programa SigmaScan Pro5“ (Systat Sof-
tware, Inc.), atlikti ,,raumeninés akies* ploto matavimai kvadratinio milimet-
ro tikslumu.

Streso geno tyrimai. Tyrimai atlikti 2001-2004 metais ,,Berkos veisly-
ne“ ir LVA Gyviny veisimo ir genetikos katedros K. JanuSausko Gyviny
genetikos laboratorijoje. Diagnozuojant HAL gena, genominé DNR buvo
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skiriama 1§ tiriamyjy gyvuliy Seriy svoginéliy. Kiaulés Seriai buvo pesami
keteros sityje, dedami { vienkartinius maiselius.

DNR skyrimui i§ plauko svogilinélio yra pritaikytas HAL genui tirti me-
todas. Genominé DNR i§ plauky svogunéliy tiriama pagal Van Haeringen
metodika. Kiauliy HAL geno jvairovei identifikuoti taikytas PGR-RFIP
(popimerazes grandininés reakcijos restrikciniy fragmenty ilgio polimorfiz-
mo) metodas (Sakai et al., 1988; Brau, Chase, 1999).

Ivertinus restrikciniy fragmenty ilgio polimorfizma, buvo atskirti trys
genotipai — stresui jautris (PP), nepageidaujamo geno nesiotojai (NP) ir
stresui nejautriis gyvuliai (NN).

Pakitusio geno, sukeliancio kiauliy stresini sindroma, nustatymui naudoti
genui specifiniai zymenys (MH), susintetinti MBI ,,Fermentas®.

Statistinis duomeny jvertinimas. Tyrimy duomenys statistiskai buvo
ivertinti ,,R* statistiniu paketu LVA gyviiny veisimo ir genetikos katedros
Gyviny veislinés vertés tyrimy ir selekcijos laboratorijoje. Apskaiciuoti

pozymiy aritmetiniai vidurkiai ( X ), vidutiniai kvadratiniai nuokrypiai (3),
aritmetiniy vidurkiy paklaidos (Sx). Pozymiy tarpusavio rySiu jvertinimui
apskaiciuoti fenotipinés koreliacijos koeficientai (r,). Tyrimuy reprezentaty-
vumas jvertintas skirtumo tarp grupiy patikimumo kriterijumi (t).

Vienfaktorinés ir daugiafaktorinés dispersinés analizés (ANOVA) meto-
du buvo nustatyta ivairiy veiksniy itaka (Rz%) analizuojamiems kiauliy pro-
duktyvumo rodikliams. Dispersinés analizés patikimumas ivertintas pagal
FiSerio kriterijuy (Juozaitiené ir Kerzien¢, 2001; Statistics for Biologists I,
1999).

Genetinés koreliacijos (rp) ir paveldimumo koeficientai (h?) buvo jvertin-
ti 8285 gyvuliams pagal Valstybinés kiauliy veislininkystés stoties po-
stgreSQL gyvuliy genetinio vertinimo duomeny baz¢ LINUX operacinéje
sistemoje. Buvo naudotas tiesinio modelio didziausio tikétinumo metodas
(REML), vertinimas atliktas programomis PEST ir VCE (Groeneveld E.,
1998). Nustatant genetinés koreliacijos ir paveldimumo koeficientus tarp
kiauliy produktyvumo pozymiy buvo naudotas multivariacinis modelis (5
produktyvumo pozymiai, i§ t.sk. 3 jvertinti kontrolinio penéjimo stotyje ir 2
veislyne), o reprodukcinéms savybéms — univariacinis misrus tiesinis mode-
lis.

Kontrolinio penéjimo ir skerdimo stotyje matuotiems pozymiams (prie-
svoriui per para g, pasary sagnaudoms 1 kg priesvorio, lasiniy storiui mm F2
taske) genetiskai jvertinti buvo taikoma multivariaciné analizé, naudojat
tokj miSry tiesinj modelj:

Yijkln =u + Vada,« + Lj +SMSk + GYVULYSI+ Cijkin

kur: Vada; - atsitiktinis vados, i$§ kurio gyvulys kiles efektas;

L; - fiksuotas lyties efektas (kiaulaités ir kastratai);
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SMS;, - atsitiktinis jungtinis stotis-metai-sezonas efektas (sezonas nusta-
tytas kaip mety laikas pagal gyvulio skerdimo datg);

GYVULYS; - gyvulio atsitiktinis adityvinis-genetinis efektas;

e;u— atsitiktiné paklaida.

Ukyje vertintiems produktyvumo poZymiams (bendram priesvoriui per
para g ir gyvulio raumeningumui proc.) genetiskai jvertinti buvo taikomas
statistinis modelis:

Yijkln =u + Vadai + Lj +UMSk + GYVULYSﬂ‘ Cijkin,

kur UMS; - fiksuotas jungtinis Gikis-metai-sezonas (sezonas- nustatytas
mety laikas pagal ,,Piglog—105* matavimo datg).

Lasiniy storiui analizuoti modelis buvo papildytas svorio skerdimo metu
regresija (SVm) :

Yi]'k[nm =u + Vadai + L/ +UMSk + SVm + GYVULYS[‘" ei/'k[nm‘

ParSavedziy reprodukcinés savybés tikyje genetiSkai buvo vertinamos
pagal univariacini modelj:

Yijklnm =u + Vadai + L/' +UMSk + SVm + GYVULYSﬂ‘ Cijkinm.

Statistiniai rodikliai laikyti patikimais, kai skirtumas tarp rodiklio ir dy-
dzio 1,96xSE buvo didesni uz nulj.

TYRIMU REZULTATAI

Veislinio kiauliy prieauglio kontrolinis auginimas ir atranka

Vienas i§ pagrindiniy darbo tiksly buvo atrinkti Lietuvos baltosioms
kiauléms tipinga veislinj prieaugli- pagal eksterjera, konstitucija, su gerai
i$vystytais raumenimis. Kiaulai¢iy ir kuiliuky atranka buvo daroma 3 kartus:
parSeliams gimus (i$ selekcinés grupés), atjunkant ir pagrindiné — uzZaugus
iki 90-100 kg (vertinant eksterjera, augimo sparta ir raumeninguma).

Veislyne atskirais metais buvo gaunama per 17 tikst. kiauliy, i$ ju iki 7
tokst. veislinio kiauliy prieauglio. Iki parSeliy atjunkymo 35 dieny amziuje
kiaulaiciy likdavo 92,8 — 94 proc.

Kiauliy prieauglio atranka savos bandos pakaitai buvo atlickama po ga-
lutinio eksterjero, konstitucijos ir mésiniy savybiy ivertinimo ultragarso
prietaisu 6—7 mén. amziuje. Veislei palikty po atjunkymo kiaulaiCiy, tinka-
my tolesniam auginimui, atrankos intensyvumas kiekvienais metais buvo
nuosekliai didinamas.

Po ultragarsinio jvertinimo numatyty kergimui kiaulaic¢iy skaic¢ius 2001
m. buvo 921 (70,9 proc.), 2004 m. — 200 (33,1 proc.).

Atliekant galuting kiaulai¢iy atrankg kergimui (8 — 8,5 mén.), ypatingas
démesys buvo skiriamas eksterjero ir konstitucijos ydoms. Todél bandos
reprodukcijai buvo paliktos 2001 m. tik 37,1 proc., o 2004 m. - tik 19,5
proc. geriausiy bandos kiaulaiciy (1 lentelé).
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Nevienodas bandos pakaitai palickamy kiaulai¢iy kiekis priklausé nuo ju
eksterjero ir mésiniy savybiy jvertinimo. ,,Berkos” veislyne 2002 ir 2003
metais, ivykdzius pastaty rekonstrukcija ir iSplétus gamybini potenciala iki
optimalaus lygio - 17000 veisliniy kiauliy per metus, 2004 m. buvo taikyta
dar grieztesné kiaulaiciy atranka ir brokavimas.

Minéty priemoniy déka kiaulai¢iy, atitikusiy atrankos kriterijus pagal
eksterjerg ir mésines savybes, rodikliai kiekvienais metais nuolat geréjo (2
lentelé). Ju nugaros lasiniy storis per 2001 ir 2004 metus suplonéjo 4,9 -6,3
mm (p<0,001). Tuo paciu metu akivaizdziai didéjo ir kiaulai¢iy raumenin-
gumas. 2001 m. jis buvo vidutinis§kai 52,3 proc., o 2004 m. — padidéjo 5,5
proc. ir sieké 57,8 proc. (p<0,001).

Lietuvos baltyjy kiauliy gerinimas bandoje grynojo veisimo metodu

Kiauliy raumeningumo gerinimas ir konsolidavimas. Gerinant ir konso-
liduojant veislyno kiauliy bandos mésines savybes bei i§laikant tipinius Lie-
tuvos baltyjy kiauliy veislés bruozus, buvo atliktas kiaulai¢iy konstitucijos ir
raumeningumo jvertinimas.

Bandymo gamybinémis salygomis tikslas- didziausia démesi skirti stip-
riy, raumeningy, tipingy Lietuvos baltyjy kiauliy eksterjerui prepotentisky
kuiliuky uzauginimui.

Taikant kryptingg ir intensyvia atranka bei homogenini individualy pory
parinkima, gauti Imperatoriaus-1265 palikuonys jau pirmoje kartoje pranoko
tévus pagal raumeninguma 2,7 proc. (53,9-58,5, p<0,001).

Visose kergiamy kiauliy kartose buvo islaikytas darbo metodikoje numa-
tytas aukstas atrankos intensyvumas. Atrinkti kuiliai-reproduktoriai buvo
labai grazaus eksterjero ir, lyginant su Lietuvos baltyju veislés kiauliy vi-
durkiu, gery mésiniy savybiu (i§vystytos muskulatiiros). Gauti palikuonys
jau pirmoje kartoje paveldéjo nemazai teigiamy eksterjero, konstitucijos ir
produktyvumo savybiy. Siekiant jdiegti vertingas tévy savybes palikuonyse,
buvo kruopsciai analizuojami poravimy rezultatai, iSaiSkinami geriausio
genetinio suderinamumo pory deriniai.

Kuiliuky raumeningumas II kartoje buvo vidutiniskai— 56,3%, III kartoje
—56,4% ( lpav.).

Kiauliy atsparumo stresui tyrimai. Tyrimy tikslas- {vertinti streso geno
atzvilgiu pagrinding kiauliy banda ,,Berkos” ikyje. Tyrimai buvo atlikti
2001-2004 m. Sudaryta atrankiniy gyvuliy grupé - 9 kuiliai reproduktoriai ir
383 parSavedés. I$ visy istirty gyvuliy heterozigotiniy (NP), t. y. HAL geno
nesiotoju buvo rastos tik 4 parSavedés, t. y. 0,001% nuo visy bandos gyvu-
liy. Kitos parSavedés ir kuiliai buvo stresui atsparts. Kiauliy atsparumo stre-
sui tyrimy rezultatai pateikti 3 lenteléje.
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Lietuvos baltyjy kiauliy mésinio genotipo formavimas panaudojant
Anglijos didZiyjy baltyjy veislés kiauliy genetinj potenciala

Siekiant efektyviau pagerinti Lietuvos baltuyju kiauliy genetini potenciala
,Berkos“ veislyne, Zemés iikio ministerijai ir Lietuvos kiauliy augintojy
asociacijai pritariant, buvo sudarytas kiauliy bandos gerinimo planas, pagal
pory parinkimo sistema kiekvienai giminingai parSavedziy grupei priskiriant
Anglijos didziyju baltyju liniju kuilius-reproduktorius. Jy palikuonys ben-
droje uzdary populiacijy schemoje, pradétoje vykdyti nuo 2002 liepos mén.,
buvo pervadinti lietuviskais vardais. Atrinkus geriausius pirmos kartos gy-
vulius (53-55 proc. raumeningumo), véliau jie buvo veisiami tarpusavyje,
taikant kryptingos intensyvios atrankos principus.

Vykdant kiauliy selekcija konstitucijos, eksterjero ir raumeningumo ge-
rinimo kryptimi, pradéjo trumpéti ju skerdenos puselés ilgis. Gyvuliy pasi-
skirstymo kreivés pagal skerdenos puselés ilgi parodytos 2 pav.

Anglijos didziyjy baltyjy kuiliy linijy itakos skerdeny ilgiui, dispersinés
analizés tyrimai parodé (4 lentelé), kad i$§ keturiy bandoje panaudoty kuiliy
reproduktoriy trys kuiliai buvo palikuoniy liemens arba skerdenos ilgio ma-
zintojai. Vidutinis skerdenos ilgis buvo: FildmarSalo — 94,4 cm, Vikingo —
95,6 cm ir Snobo - 96,1 cm, - maZesnis nei buves vidutinis bandoje — 97,8
cm (p<0,01). Skerdenos ilgio variacija minétose linijose buvo nedidele —
3,12-3,42proc., ir tai apsunkino atranka pagal §i rodikilj.

Taciau kita vertus, visi FildmarSalo linijos palikuonys, kurie buvo jver-
tinti kontrolinéje penéjimo stotyje, bei Sios linijos veislinis prieauglis, uzau-
gintas ikyje, buvo patys raumeningiausi (5 lentelé).

Maziausiu skerdeny raumeningumu (51,3 ir 51,9 proc.) pasizyméjo se-
nyu Lietuvos baltyjy Imperatoriaus ir Baravyko liniju palikuonys
(p<0,001). Ty paciy linijy palikuonys su Anglijos didziyju baltyju veislés
kuiliais buvo Zymiai raumeningesni — atitinkamai 58,4 -55,5 proc.
(p<0,001).

Pagal eksperimente sudaryta pory parinkimo plana tikyje buvo vykdo-
mas vienkartinis Anglijos didziyjuy baltyjy veislés kuiliy ,,kraujo iliejimas*,
0 po to - veisimas atrenkant tipingiausius Lietuvos baltyjy kiauliy veislés
bruozams gyvulius bandoje.

Dispersinés analizés metodu nustatyta, kad didziausia itaka (p<0,05)
raumeningumo didéjimui turéjo Snobo ir Biko linijy kuiliai, panaudoti ati-
tinkamai Baravyko 1 ir Imperatoriaus 1 pagerinty linijy kiirimui. Fildmarsa-
lo ir Vikingo linijy kuiliai turéjo taip pat teigiamos itakos (p<0,05) atitinka-
mai Marsalo 1 ir Jaurio 1 linijy kiirimui. I$ 3 pav. pateiktos dinamikos gali-
ma pastebéti, kaip kryptingai nuo 2001 m. buvo gerinamas bandos skerdeny
raumeningumas, modalinei pasiskirstymo eilutés klasei kasmet pasislenkant
1 desing pusg — raumeningumo gerinimo kryptimi.
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Tyrimais nustatyta, kad Anglijos didziyjy baltyjy kiauliy veislé turéjo
statistiSkai patikimos jtakos (p<0,001) svarbiausiems mésiniy savybiy po-
zymiams ,,Barkos® veislyno kiauliy bandoje.

ParSavedziy Seimy charakteristika ir jtaka kiauliy penéjimosi ir mé-
siniy savybiy rodikliams

Kiaulininkystés intensyvinimas yra susijgs su progresyviy selekcinio
darbo metody diegimu gamyboje, racionaliu veisliniy gyvuliy iStekliu pa-
naudojimu ir bandos reprodukcijos gerinimu. Nuo tinkamo ir kruopstaus
veislininkystés darbo bei kryptingos selekcijos priklauso tolesnis kiauliy
produktyvumo didinimas.

»Berkos® veislyne atliktas kiauliy atrankos eksperimentas buvo lyg pa-
matas efektyvesniam bandos raumeningumui gerinti. Bandymo metu su
veislyne iSaugintais kuiliais buvo gauta per 950 apsiparSiavimy. Buvo vyk-
domi par$avedziy Seimy selekciniai tyrimai

Brendimo spartai dispersinés analizés metodu buvo nustatyta statistiskai
patikima parSavedés Seimos jtaka (p<0,001). DidZiausios teigiamos jtakos
Siam rodikliui turéjo Baltutés, Riitos ir Drasuolés Seimos, kuriy palikuoniy
amzius pasiekus 100 kg kiino masg svyravo nuo 171 iki 185 dieny.

Geriausiais priesvoriais pasizyméjo Baltutés, Riitos ir Rozetos Seimos
(785-869 g). Seimos jtaka priesvoriams buvo statistiskai reik§minga
(p<0,001).

Pasary sanaudy vienam kilogramui priesvorio variacijos amplitudé pagal
parSavedziy Seimas svyravo (p<0,05) nuo 2,99 kg (Ritos) iki 3,69 kg (Al-
VOs).

ParSavedziy Seimos itaka skerdenos puselés ilgiui buvo statistiskai
reikSminga (p<0,001) ir pagal Seimas §is pozymis svyravo nuo 92 cm (Rinés
Seimos) iki 102 cm (Baltutés Seimos).

Skerdenos laSiniy storis pagal parSavedziy Seimas kito (p<0,001) nuo
13,3 mm (Olés Seimos) iki 17,0 mm (Alksnés Seimos), skerdeny raumenin-
gumas bandoje svyravo (p<0,001 ) - nuo 52,15 proc. (Smilgos Seima) iki
56,50 proc (Olés seima).

Pagrindiniy tkyje veisiamy parSavedziy Seimy - Riitos, Rozetos, Drasuo-
lés ir Dobilés, kurios buvo jvertintos pagal 714 palikuonis, skerdeny raume-
ningumas virsijo 54 proc.

Kiauliy mésos kokybés tyrimas

Formuojant auk$to raumeningumo genotipa ,,Berkos” kiauliy bandoje,
vienas i§ darbo tiksly buvo kiauliy skerdenos kokybés gerinimas.

Istyréme tkyje veisiamy kuiliy linijy palikuoniy (n=42) pagrindinius
mésos kokybinius rodiklius ir ju rySius su skerdenos kokybés pozymiais.
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Duomenys apie tiriamyjy kiauliy mésos ir skerdenos kokybés rodiklius pa-
teikiami 6 lenteléje.

Mésos kokybés tyrimy duomenys atitinka kity autoriy skelbiamas mésos
kokybés vertes, gautas analizuojant Lietuvos baltyjy kiauliy mésos kokybés
pozymius (Klimas, Klimiené, 1999, 2000, 2001; Dziaugys, Klimas, Klimie-
né, 1997; Ribikauskiené, 2001).

Atlikti tyrimai rodo, kad intensyvi selekcija bandoje pagal konstitucijos
tvirtumg ir skerdenos kokybg neturéjo neigiamos jtakos mésos kokybés re-
zultatams.

Kompiuterine analizavimo programa ,,SigmaScan Pro5“ buvo tyrinétas
ilgiausiojo nugaros raumens skerspjivio plotas ir ivertinti jo ry$iai su mésos
kokybés rodikliais. Buvo nustatyti statistiSkai patikimi (p<0,05) $io raumens
skerspjuvio ploto koreliacijos koeficientai su mésos kokybés parametrais -
sausosiomis medziagomis (r = -0,35) ir vandens ri§lumu (r = -0,32).

Kiauliy bandos genetinio gerinimo jvertinimas ir prognozés

Kiauliy bandos produktyviyjy savybiy paveldimumo jvertinimas. Kiauliy
veislinés vertés nustatymas yra atlickamas BLUP (best linear unbaised pre-
diction) metodu, todél respublikos kiauliy selekcija veislynuose tampa efek-
tyvesné (Gotz (1998), Merks ir Henenberg (1998), Brandt ir Tanbert (1998)
teigimu tai yra geriausia gyvuliy genetinio ivertinimo sistema). Pagrindinis
BLUP metodo privalumas, prognozuojant gyvulio veisling vert¢ yra tas, kad
iSeliminuojamos aplinkos salygos, turinios jtakos kiauliy produktyvumui ir
nustatoma tikroji genetiné gyvuliy verté.

Atlikus multivariacing analiz¢ taikant miSrius tiesinius modelius (7 lente-
1€) buvo nustatyti tikyje veisiamy Lietuvos baltyjy kiauliy veislés produkty-
vumo pozymiy paveldimumo koeficientai (jstrizainéje) ir genetinés korelia-
cijos koeficientai (vir$ strizainés).

IS 7 lentelés duomeny matyti, kad didziausi paveldimumo koeficientai
buvo nustatyti lasiniy storiui F2 taske (0,447 p<0,001) ir raumeningumui
(0,381, p<0,001). Jie atitiko mokslininky (Kemp (1992) bei Chen ir kt.
(2001)) skelbtus duomenis.

Palyginus veislyne gautus koeficientus su visos Lietuvos baltyjy kiauliy
populiacijos paveldimumo koeficientais, nustatyti kai kurie skirtumai. Prie-
svoris per para visoje Lietuvos baltyjy kiauliy populiacijoje turi auksta pa-
veldimumo koeficienta (0,583), o veislyne jis yra Zemas (0,118). Analizuo-
jant lasiniy storio (F2) paveldimuma nustatyta, kad Salies Lietuvos baltyjy
kiauliy populiacijoje yra Zemas Sio rodiklio paveldimumo koeficientas
(0,163), o veislyne gauti Zenklaus teigiamo paveldimumo rezultatai (0,447,
p<0,001). Raumeningumo paveldimumas veislyne buvo didesnis (0,381,
p<0,001) nei visoje Lietuvos baltyjy kiauliy populiacijoje (0,292).
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Tarp pagrindiniy produktyvumo pozymiy veislyne (7 lentelé) nustatytos
statistiSkai patikimos (p<0,001) genetinés koreliacijos. Patvirtintas glaudus
veislyno kiauliy raumeningumo ir paSary sanauduy rysys - 1, = -0,85, o visos
Lietuvos baltyjuy kiauliy populiacijos respublikoje ir didziyjuy baltyju kiau-
liy veislés koeficientai tesudaré atitinkamai tik -0,17 ir -0,23. Be to, veislyno
kiauliy genetinés koreliacijos koeficientas tarp nugaros lasiniy storio ir prie-
svorio, kontrolinio penéjimo stotyje nustatytas zenklus neigiamas -0,84, o
Salies Lietuvos baltyjy kiauliy populiacijos ir didziyju baltujy kiauliy veislés
koeficientai buvo mazi, bet teigiami - atitinkamai 0,15 ir 0,22.

ParSavedziy reprodukciniy savybiy genetinis ivertinimas buvo atliktas
univariaciniu (vieno pozymio) gyvulio modeliu. VCE ir PEST programine
iranga nustatytas parSavedziy vislumo paveldimumas -0,208 ,,Berkos* veis-
lyne (8 lentelé) yra pakankamas efektyviai selekcijai.

Statistiniai-genetiniai tyrimai parodé, kad ,,Berkos* veislyne per ekspe-
rimento laikotarpi buvo suformuota auk$to produktyvumo paveldimumo
potencialo kiauliy banda.

Kiauliy raumeningumo paveldimumas Siame veislyne buvo 8,9 proc.
didesnis nei nustatytas visai Lietuvos baltyju kiauliy populiacijai.

Kuiliy linijy ir parsavedziy Seimy genetinis jvertinimas. Vykdant kiauliy
atranka bandoje pagal raumeninguma, nuolat buvo atlickama parSavedziy
Seimy, kuiliy linijy, geriausiy kuiliy reproduktoriy duomeny analizé. Kryp-
tingai dirbant su linijomis ir Seimomis pageréjo ju kokybé ir sumazéjo po-
Zymiy variacija, taip pat pakito ir genetiniy veiksniy jtaka selekcionuoja-
miems poZymiams.

Pagerinus ir konsolidavus kuiliy linijas, ju jtaka sumazéjo visy poZymiy
fenotipiniam kintamumui. Jei 2001 m. ji sieké nuo 6,79 proc. (paSary sanau-
doms) iki 21,5 proc. (skerdenos puselés ilgiui), tai 2005 metais ji sudaré nuo
0,001 proc. (paSary sanaudoms) iki 4,96 proc. (lasiniy storiui; p<0,001).

Per analizuojama laikotarpj iSaugo parSavedziy Seimy jtaka kiauliy rau-
meningumui ir lasiniy storiui -iki 8,06-8,88 proc. (p<0,001).

Dispersiné analizé parodé, kad per eksperimento laikotarpj, naudojant
bandos gerinimui aukstos veislinés vertés kuilius, zenkliai sumazgjo tévo
itaka fenotipinei pozymiy dispersijai. IS visy genetiniy veiksniy bandoje
didziausia nustatyta parSavedés jtaka (net iki 58,64 proc. - pasary sanau-
doms; p<0,001). Apibendrinti dispersinés analizés duomenys pateikiami 9
lenteléje.

Panaudojant Anglijos didziyjy baltyju veislés kuilius, kokybiskai buvo
gerinamos kuiliy linijos bandoje. Lyginant veisliniy ver¢iy vidurkius Lietu-
vos baltyju kiauliy veislés Baravyko linijos ir Baravyko-1 linijos, gautos
panaudojant Anglijos didziasias baltasias, matome zenkly Anglijos didziyju
baltyju veislés panaudojimo pranasuma (p<0,001). AnalogiSkos tendencijos
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pastebimos ir kitose pagerintose kuiliy linijose, kuriy analizé pateikta 10
lenteléje. Bendras pagerinty kuiliy linijy veislinés vertés indeksas buvo nuo
50,7 iki 66,9 proc. didesnis nei Lietuvos baltyjy veislés liniju (p<0,001).
Panaudojant Anglijos didziyjy kiauliy veislés kuilius, linijy veisliné verté
bandoje buvo padidinta 42,6-61,5 proc. (p<0,001).

Selekcijos jtakos kiauliy penéjimosi ir mésinéms savybéms statistinis
ivertinimas. Pastoviai vertinant penéjimosi savybes atskirais laikotarpiais
(11 lentele), per penkis metus veislyno kiauliy penéjimosi savybés buvo
pagerintos atitinkamai: brendimo greitis 4,9 proc, priesvoris per parg — 1,2
proc, pasary sanaudos 1 kg priesvorio — 6,7 proc. (p<0,001).

Gerinant penéjimosi savybes bandoje, buvo siekiama jas konsoliduoti.
Per tyrimy laikotarpj brendimo spartos variacija sumaz¢jo iki 1,7 proc, prie-
svoriy - 4,7 proc, taciau paSary sanaudy - padidéjo 3,9 proc. Duomenys pa-
teikti 12 lenteléje.

Per penkerius eksperimento metus buvo atlikti 1203 gyvuliy (palikuoniy)
kontroliniai skerdimai. Vidutinis ju skerdenos puselés ilgis per analizuojama
laikotarpi buvo 96,9+0,10 c¢cm, raumeningumas — 54,340,11proc., lasiniy
storis F2 taske - 16,1 £0,12 mm.

Tyrimy laikotarpiu kiauliy raumeningumas vidutiniskai padidéjo 1,88
proc., lasiniy storis F2 taske sumazéjo 2,13 mm, skerdenos puselés ilgis su-
mazejo 1,44 cm. Skirtumai buvo statistiskai patikimi (p<0,001). Duomenys
pateikiami 13 lenteléje.

Vykdant kryptinga selekcija, raumeningumo variacija tiriamoje kiauliy
bandoje pavyko sumazinti nuo 6,6 iki 5,9 proc. Skerdenos puselés ilgio va-
riacija ,,Berkos® veislyne buvo sumazinta 1,4 proc.

Nors kiauliy lasiniy storj F2 taske pavyko Zenkliai sumazinti — net 12,7
proc. (p<0,001), tadiau fenotipinis pozymio ivairavimas padidéjo 1,9 proc
(14 lentele).

Atliktuose statistiniuose tyrimuose buvo nustatytos Zenklios statistiskai
patikimos fenotipinés koreliacijos tarp brendimo greicio ir priesvoriy per
para (- 0,71-0,73, p<0,01) ir tarp raumeningumo bei lasiniy storio (-0,95,
p<0,01).

Koreliacijos koeficientas tarp priesvoriy bei pasary sanaudy per penke-
rius metus pakito nuo -0,53 iki -0,28 ( p<0,01). SumaZzéjo neigiamas rysys
tarp brendimo greicio ir skerdenos puselés ilgio nuo -0,38 ( p<0,01) iki -
0,01; padidéjo tarp brendimo greicio ir lasiniy storio nuo -0,03 iki -0,27
(p<0,01); sumazéjo brendimo greicio koreliacija su pasary sanaudomis nuo
0,40 ( p<0,01) iki 0,25 ( p<0,01).

Skerdenos puselés ilgio ir raumeningumo rySys sumazéjo nuo 0,20 iki
0,14 (p<0,01). Skerdenos puselés ilgio ir lasiniy storio koreliacija pakito nuo
-0,18 iki -0,13 (p<0,01).
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Selekcijos pagal raumeningumgq jtaka parsavedziy vislumui. Selekcija
pagal raumeninguma ir lasiniy stori daznai yra nepalanki kiauliy vislumo
genetiniam gerinimui. Veisliy selekcijos programose itin svarbiis yra rySiai
tarp reprodukcijos ir kity produktyvumo pozymiy, ypa¢ vislioms kiauliy
veisléms, kurioms, tikétina, nepalankiis rySiai ypac iSrySkés (Beilharz ir kt.,
1993).

»Berkos® veislyno kiauliy bandoje, vykdant kryptinga intensyvia kiauliy
atranka pagal raumeninguma, vidutinis pirmaparsiy vislumas buvo padidin-
tas per 2001-2005 metus nuo 9,9 iki 11,4 parSeliy, pagrindiniy parSavedziy —
nuo 11,0 iki 11, 4 parSeliy (p<0,001).

Lietuvos baltyjy kiauliy veislés parSavedziy atvesty gyvy parseliy skai-
Cius statistiSkai patikimai koreliavo (15 lentelé) su priesvoriu per para, pasa-
ry sanaudomis 1 kg priesvorio, lasiniy storiu ir raumeningumu (p<0,01).

Genetiskai jvertinus bandos struktiirag nustatéme, kad kuiliy linijy ir pa-
rSavedziy Seimy genetinés koreliacijos koeficientai tarp parSavedziy vislumo
ir kity produktyvumo pozymiy labai jvairavo. Daugiausiai nepalankiy gene-
tiniy koreliacijy nustatyta Baravyko-1 linijoje, kurioje genetiné koreliacija
tarp vislumo ir raumeningumo sieké net -0,99 (p<0,01) ir rodo, kad raume-
ningumo didinimas Sioje kuiliy linijoje yra genetiSkai susijgs su vislumo
mazejimu.

Visose atrinktose Lietuvos baltyjy parSavedziy Seimose tarp raumenin-
gumo ir vislumo nustatyti teigiami genetiniai ry$iai (0,02-0,39) ir neigiamos
koreliacijos su lasiniy storiu (-0,08--0,38), rodancios palankias perspektyvas
selekcijai.

Kiauliy produktyvumo genetiniy trendy jvertinimas ir prognozés. Selek-
cijos efektyvumo ivertinimui, nustatéme genetinius trendus — veislinés ver-
tés vidurkiy dinamika pagal kuiliy ir parSavedziy gimimo metus. Pagal ben-
dra veislinés vertés indeksa ,,Berkos veislyno kuiliy veislinés vertés indek-
sas 2001-2005 m. padidéjo nuo 108 iki 178,6 (65,4 proc. p <0,001) , parsa-
vedziy —nuo 118,2 iki 163 (37,9 proc. p <0,001).

Taikant tiesinés regresijos maziausiy kvadraty tyrimy metoda nustatéme
(4 ir 5 pav.), kad veislyne laikomy kuiliy ir parSavedziy raumeningumas
kasmet genetiskai buvo padidintas net 0,6 proc., parSavedziy vislumas — 0,
03 parselio. Kuiliy bei parSavedziy ir lasiniy storis genetiskai kasmet mazéjo
0,65 - 0,03 mm. PaSary sanaudos bandoje genetiskai pagerinamos po 0,05-
0,06 kg pasary vienam kg priesvorio gauti. Veislyne laikomy kuiliy ir parSa-
vedziy priesvoriai kasmet genetiSkai geréja 3,7-4,7 g. Visu tirty pozymiy
prognozé parodé, regresinés kreivés tinkamuma, atspindint eksperimento
duomenis ir labai auksta apibréztumo (determinacijos) koeficienta (R’=83-
96 proc.).
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ISVADOS

1. Per tyrimy laikotarpi UAB ,,Berkos* kiauliy veislyne buvo suformuota
auksto raumeningumo genetinio potencialo Lietuvos baltyjy kiauliy veislés
banda. Raumeningumo paveldimumas (h*=0,381) veislyne buvo didesnis,
nei visos 3alies Lietuvos baltyjy kiauliy populiacijos (h’=0,292). Kiauliy
raumeningumas bandoje buvo vidutiniSkai padidintas 1,88 proc, o raume-
ningumo variacija sumazinta iki 5,9 proc. Kiauliy laginiy storis F2 tadke
buvo sumazintas 2,13 mm (p<0,001).

2. Kontrolinio pen¢jimo duomenimis, eksperimento laikotarpiu buvo pa-
gerintas kiauliy brendimo greitis - 4,9 proc., priesvoris per para 1,2 proc., o
pasary sanaudos 1 kg priesvorio padidéjo— 6,7proc. (p<0,001).

3. Kiauliy atsparumo stresui tyrimai parodé¢, kad i§ visy tirty gyvuliy, he-
terozigotiniy (NP), t. y. HAL geno neSiotojy, buvo rasta tik 0,001 proc. ban-
dos gyvuliuy.

4. Berkos kiauliy bandoje vidutinis pirmapar$iy vislumas buvo padidin-
tas nuo 9,9 iki 11,4 parseliy, pagrindiniy parSavedziy — nuo 11,0 iki 11, 4
parseliy (p<0,001). Nustatytas parSavedziy vislumo paveldimumas veislyne
yra pakankamas efektyviai selekcijai (h*=0,208).

5. Koreliaciné analizé parod¢, kad kuiliy linijy ir parSavedziy Seimy ge-
netinés koreliacijos koeficientai tarp parSavedziy vislumo ir kity produkty-
vumo pozymiy labai ivairavo. Daugiausiai nepalankiy genetiniy koreliacijuy
nustatyta Baravyko-1 linijoje, kurioje genetiné koreliacija tarp vislumo ir
raumeningumo sieké net -0,99 (p<0,01). Tai rodo, kad raumeningumo didi-
nimas §ioje kuiliy linijoje yra genetiskai susijes su vislumo mazéjimu. Viso-
se atrinktose Lietuvos baltyju parSavedziy Seimose tarp raumeningumo ir
vislumo buvo nustatyti teigiami genetiniai rySiai (0,02-0,39) ir neigiamos
koreliacijos su lasiniy storiu (-0,08--0,38), rodancios palankias perspektyvas
selekcijai.

6. Veislyne laikomy kuiliy ir parSavedziy raumeningumas kasmet gene-
tiskai buvo padidintas net 0,6 proc., parSavedziy vislumas — 0, 03 parselio.
Kuiliy ir parSavedziy lasiniy storis taip pat kasmet genetiSkai mazéjo 0,03-
0,65 mm, koncentruotyjy pasary sanaudos - 0,05-0,06 kg vienam kg prie-
svorio gauti, priesvoriai didéjo 3,7-4,7 g (R*=83-96 proc.).

7. Tyrimais buvo nustatyta genetiniy veiksniy - kuiliy linijy ir parSave-
dziy Seimy jtaka mésos sausosioms medziagoms (p< 0,001), bei kuiliy linijy
itaka mésos pH rodikliui (p<0,01).
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8. Eksperimento laikotarpiu veislyno kuiliy genetiné verté pagal bendra
veislinés vertés indeksa buvo padidinta 65,4proc., parSavedziu — 37,9 proc.
(p<0,001). Panaudojant Anglijos didziyju baltyjy veislés kuilius, kuiliy lini-
ju veisliné verté bandoje buvo padidinta 42,6-61,5 proc. (p<0,001).

PASIULYMAI

1. Siekiant padidinti selekcijos efektyvuma pagal produktyvumo pozy-
mius visoje Lietuvos baltyju kiauliy veisléje, biitina genetiskai jvertinti ir
kitas aktyviosios populiacijos kiauliy bandas.

2. Tobulinti Lietuvos baltyjy kiauliy veislés struktiira, ivertinant visy
veislyny kuiliy linijy ir parSavedziy Seimy genetinius rySius tarp produkty-
vumo pozymiy.

3. Naudoti ,,Berkos“ veislyne gauta ir uZauginta auksciausios veislinés
vertés prieaugli visos Lietuvos baltyju kiauliy populiacijos genetiniam geri-
nimui.

4. Salies kiauliy genetinio jvertinimo sistemoje idiegti genetini kiauliy
vertinima BLUP metodu ir pagal mésos kokybés rodiklius.

GYVENIMO APRASYMAS (CURRICULUM VITAE)

Aleksandras Muzikevicius (g. 1976 m. spalio 3 d. Druskininkuose),
1983-1994 m. mokési Druskininky 4-oje vid. mokykloje, 1994 m. istojo i
Lietuvos veterinarijos akademijg ir 1999 m. baigé bei igyjo Gyvulininkystés
technologo kvalifikacija. 1999-2001 m. tgsé studijas LVA magistrantiiroje ir
igijo Gyvulininkystés technologo magistro kvalifikacija, 2002-2004 m.
studijavo Vilniaus Gedimino technikos universitete - jgytas Vadybos ir ver-
slo administravimo magistro laipsnis.

Dirbo Valstybinéje kiauliy veislininkystés stotyje vyriausiuoju special-
istu, nuo 1999 m. Zemés wkio ministerijoje vyriausiuoju specialistu, nuo
2002 m. iki dabar dirba Gyvulininkystés ir veterinarijos skyriaus vedéju.

Baiggs ivairiy kvalifikacijos kélimo ir tobulinimosi kursy Lietuvoje ir
uzsienyje: Tarptautinio bendradarbiavimo, Eurointegracijos, VieSosios
politikos, ES teisés- Acquis sistema ir biudzeto formavimo, ES ir Lietuvos
konkurencijos teisés, ES deryby ir tarpkultiiriniy aspekty, Tarnybinio pro-
tokolo, Permainy valdymo, Konstituciné valstybés valdymo sarangos,
VieSuyju pirkimy organizavimo, pirkimo sutar¢iy sudarymo ir administra-
vimo, rastvedybos, angly kalbos bei kt.
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