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INTRODUCTION

In Lithuania dairy farming is one of the most important farming
branches, and cattle breeding is the most important branch of breeding
activities. Good environmental conditions and breeding traditions are the main
suggestions for cattle breeding.

Milk production, as the main branch of cattle breeding, has strong
perspective since Lithuania became a member of EU. The most perspective are
advanced milk farms. The productivity of a cow makes main influence to farm
profitability. Productivity of a cow depends on many factors, but the most
important are cow's genetic traits, the quality of bulls-reproductors, high
preformed heifers growing to change low productive cows, herd extension,
nutrition and holding conditions.

During the last years Lithuania has been intensively developed
selection work, using modern breeding technologies, growing genetic potential,
developing improved forage production, nutrition and animal keeping
technologies. Milk production is becoming more specialized and concentrated.

One of the most important traits of dairy cows, which takes impact on
farm production are longevity traits. Now days involuntary culling of cows is
spreaded over the Lithuanian dairy herds. Due this reasons it is very important
to reduce risk of involuntary culling in high performance dairy herds and
increase length of productive life.

Dairy cattle selection on longevity traits provides possibility to
purposive culling and increases farm performance.

In our days world breeding organizations strive to research and
improve longevity traits.

Describing longevity trait it is important to investigate, what
opportunities this traits provide. Not all cullings in the farm are positive for
farm production. Longevity trait provide possibility to reduce involuntary
culling count for high performance cows due the diseases, injuries or infertility
and extend farmer‘s possibilities for culling low performed animals (e.g. low
productive animals). In other words, longevity traits provide possibility to
improve herd performance by reducing a count of involuntary culled cows.

Longevity traits are most important to large herds; because in the small
ones risk or involuntary culling is much lower.

Objective of the research:

Estimate cattle longevity traits using statistical-genetic methods,
determine the most important effects influencing longevity traits; evaluate
heritabilities and genetic correlations with production traits, milk quality and
milk consumption traits, conformation and reproduction traits.

Tasks of the research:

e To determine the influence of genetic and non-genetic effects
to longevity traits.
e To evaluate heritabilities and their relations.

e To determine phenotypic and genetic relationships of
longevity traits and milk production, milk, fat and protein,
lactose, urea and somatic cells count in milk.

e To determine phenotypic and genetic correlations of longevity
traits and conformation traits.

e To evaluate phenotypic and genetic correlations of longevity
traits and reproduction traits.

e To create model for genetic evaluation of longevity traits
using BLUP methods.

Novelty of the research:

e Unifactoral and multifactoral analysis on variances
determinate influence of genetic and non-genetic effects to
longevity traits.

e Determined heritability parameters of longevity traits.

e Evaluated phenotypic and genetic relationships between
longevity traits and other cattle selection traits.

e Created multivariation model for genetic evaluations of
longevity traits.

Practical meaning of the work:

According to studies, which were made on state dairy animal breeding
information system data, evaluated influence of all possible environmental
effects to longevity traits of milk-recorded Black-White and Red and Red-
White populations and determined relationships with other selection traits.

For the local cattle populations was created model for genetic
evaluation of longevity traits using BLUP method and genetic parameters were
estimated.

Offered to use longevity trait breeding values for cattle selection.

In the selection programs of dairy cattle offered to use additional
criteria — length of productive life.

MATERIALS AND METHODS

Place and object of experimental work. Study was performed during
2003-2007 years in Lithuanian veterinary academy animal breeding and genetic
department and laboratory of breed evaluation, Agri-Information and Rural
Business Center.

Object of study — Lithuanian dairy cattle breeding information system
data.
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RESEARCH OF LONGEVITY TRAITS

Risk of involuntary culling. For research purposes were used data
from Lithuanian breeding database. In State enterprise’s Agri-Information and
Rural Business Center (AIRBC) breeding information system were selected
main culling reasons, which were bunched using AIRBC methodology, used for
annual reports. During the first stage of research were found possibilities of
usage culling reason data for genetic evaluation of longevity traits. One of the
inconveniences of the research was fact, that big amount of cows were culled
without exact culling reason and tha amount of cullings without exact reason
decreases slowly.

During the study was determined, that it is not purposeful to use
culling reasons for genetic evaluation of longevity traits.

Length of productive life. After the analysis of cattle breeding and
culling data, collected in AIRBC, length of productive life was selected as
longevity trait.

Evaluated trait was set as difference between censoring or culling date
and first calving date in months. Two data arrays were formed in Agri-
Information and Rural Business Center ORACLE database: for Black-White
and for Red and Red-White populations.

Dataset creation for genetic evaluation of longevity traits. Animal
breeding database in AIRBC was used for collecting data. Main database is
operating on ORACLE 9i database management system.

Data structure for genetic evaluation. Special dataset was prepared
for longevity traits genetic evaluation. Dataset was collected using special
software in special table in the database.

STATISTICAL ANALYSIS AND SOFTWARE

Averages (X ) and variances (6) of researched traits, phenotypic
correlations (r,) between traits and residual variances were determined with ,,R*
statistic software package.

Influence of genetic and non-genetic effects were determined with ,,R*
package too, using unifactoral and multifactoral analysis on variances
(ANOVA) method.

Covariation components, genetic correlations and heritabilities were
determined using REML (Restricted Maximum Likelihood) method with PEST
and VCE programs (Groeneveld, 1993).

Fill covariation matrices between traits are researched for all effects
except residual variance. Size of matrices and filling type is described by
effects, which are researched for effect influence.

VCE program describes reliability of the results. In the output file it is
result status (1 — reliable result, 2 — less reliable result, 3 — unreliable result) All
results in this study were estimated with status 1.

WEIBULL ANALYSIS



Main principles. With cattle population longevity models often
predicts animal‘s length of life by population statistical distribution using each
animal longevity data. Such kind of statistical models applicable not only for
animals, but and for industry products like machine parts and others.
Parameterized distribution, used for Weibull analysis can be used for estimation
of different parameters such as length of life or exploitation, failure (for cattle
death) probability, can be set maximum exploitation time and failure frequency.

Data for length of productive life. In Lithuania for research as
measure unit was selected month. During evaluation of data distribution we
determine, that it is acceptable choice, which provides quite enough diversity
and provides possibility to easy distribution parameter estimation.

Distribution of length of productive life. We used Weibull
distribution for this study — function of 3 parameters, formulated by Professor
Wallodi Weibull, is a popular distribution for analyzing life data:

B-1 -rY
AR
f(@®)= ﬁ(_}f] e’

n\n
Here: 1 - scale parameter, which determines width of the distribution;

B - shape parameter, which determines shape of the distribution;
v - location parameter, determines distribution location in time axis.

The Weibull distribution can be applied in a variety of forms
(including 1-parameter, 2-parameter, and 3-parameter or mixed Weibull).

HERITABILITY ESTIMATION

Usually in genetic evaluations traits are approximated as linear
functions using normal distribution and to estimation of genetic parameters
classic formulas can be used (e.g. to determine heritability). Longevity traits
usually estimated with logarithmic or exponential distribution such as Weibull
distribution, which has been selected for genetic evaluation of longevity traits.
For such kind of distributions heritability have to be estimated in logarithmic

scale (hlig ).

For sire model heritability can be estimated with formula:
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Here 6° — sire variance

RESULTS AND DISCUSSION

During this study were reviewed literature sources, was made genetic
evaluation for longevity traits of Lithuanian dairy cattle on created model. After
literature analysis we can say, that genetic evaluation for longevity traits were
implemented for routine evaluations recently — during last ten years, that‘s why

methodology for cattle longevity genetic evaluations still improving over the
world.  Several years ago International genetic evaluation organization
INERBULL began tests for international genetic evaluation for longevity traits.
First evaluation was run recently. Main longevity traits were set according to
INTERBULL member countries genetic evaluations. As we know main traits
are functional length of productive life (time interval between the first calving
and culling or between first calving and censoring date) and risk of involuntary
culling during lifetime.

RISK OF INVOLUNTARY CULLING

During analyzed time interval of 11 years, the main culling reason in
Lithuania was low productivity. Due this reason about 11 % of cows were
culled, but it is a trend to decrease level of culling due low productivity. In
1992-1993 due this reason were culled 19.8 %, in 2002-2003 — only 3.7 % of
cows. Number of milk-recorded cows is increasing in Lithuania from year to
year. And number of culled cows due economical reasins is increasing. Due
veterinary profilactic actions, number of cows, culled due infection deseases is
decreasing.

Was determined, that to 39-50.65 % of animals it is no culling reason
in the database, it is not reasonable to use culling reasons in genetic evaluation
system of Lithuania, due insuffitientness of data.

LENGTH OF PRODUCTIVE LIFE

Cows’ distribution by years. In Black-White population now used
cows, whitch began first lactation from 2002. The highest length of productive
life set on cows, whicht began first lactation in 2000 (61.8 month).

The same trend is in Red and Red-White population. Highest length of
productive life determined for cows, which has first lactation in 2001 (51.48
month).

Length of productive life by breeds. In dataset for genetic evaluation
of length of productive life in Black-White population the largest part of
animals belongs to Lithuanian Black-White breed (97 % of all Black-White
population). Average length of productive life for Lithuanian Black-Whote was
determined as 27.75 months. It is longest length of productive life in Black-
White population. The shortest length of productive life, 20 months, detected
for British Fresian (P<0.001).

In Red and Red-White population Lithuanian Red bereed cows forms
94 % of all population. The longest length of productive life in this population
has Swedish Red-White (25.82 monts) and Lithuanian Red (24.76 months), the
shortest length of productive life detected for Swiss (17.05 month).

Length of productive life by age at first calving. Age at first calving
(after preadjustment from 19 to 41 months) was bunched by age groups in 8
klases.

The longest length of productive life detected for cows, calved 19-20
months age. The average length of productive life reaches 33.94 months. The



shortest length of productive life is 24.18 for cows, which calved at 30-32
months.

In Red and Red-White detected the same dependences and trait are
similar. The longest length of productive life detected for cows, calved 19-20
months age. The average length of productive life reaches 34.02 months. The
shortest length of productive life (average 19.11 months) has cows, which
calved 39-41 months age.

Dependance of length of productive life on calving season. In the
country still significant dependence on calving season and high productive cows
calves in later autamn or winter.

Average length of productive life has small differences by seasons,
such as in Black-White as in Red and Red-White population, influence of
season at calving was not significant and not statistically proved.

HERD SIZE INFLUENCE TO LENGTH OF PRODUCTIVE
LIFE

In Lithuania it is still big amount of small herds, which not envolved in
new breeding and zootechny technologies.

In this study was determined, that if herd size increases, length of
productive life decreases. (P<0.001). In large herds risk of infection deseases is
much higher. High productive cows are more sensitive to nutritionand holding
conditions, due this reasons has higher risk of involuntary culling. In large herds
selection is more intensive, that is why higher productive cows with higher
breeding values changes low productive cows intensively.

INFLUENSE OF FIXED EFFECTS TO LONGEVITY TRAITS

Influence of genetic effects to longevity traits. Average length of
productive life for genetic evaluation dataset provided in table 1, which shows,
that average length of productive life is 31.12 months in Black-White
population and 28.19 monts in Red and Red-White population.

Table 1. Averages of length of productive life
1 lentelé. Ukinio naudojimo trukmés vidutines reik§més

of alive cows
Gyvy karviy itkinio
naudojimo trukmé

Length of productive life
of culled cows
Isbrokuoty karviy iikinio
naudojimo trukmé

118153 | 28.45 | 24.46 | 68379 | 25.88 | 22.64

Table 2. Influence of genetic effects (%) to length of productive life
2 lentelé. Genetiniy veiksniy jtaka (%) karviy tikinio naudojimo trukmei

Trait Black-White population Red and Red-White
Pozymis Juodmargiy populiacija population
Zalyjy ir Zalmargiy
populiacija
n X o] n X c
Average length of
productive life of all
1;‘?1’“1%“".“ . 232140 | 31.12 | 2471 | 103541 | 28.19 | 23.02
isos Salies karviy
populiacijos vidutiné
itkinio naudojimo trukmé
Length of productive life | 113987 | 33.88 | 24.66 | 35162 | 32.69 | 23.09

Effects Black-White population Red and Red-White population
Veiksniai Juodmargiy populiacija Zalyjy ir Zalmargiy populiacija
Effect‘s % c Effect‘s % c
class class count
count Veiksnio
Veiksnio klasiy
klasiy skaicius
skaicius
Sire 1995 21.45* | 6.765 1054 24.06* 6.619
Tevas
Dam 102683 0 53150 0
Motina
Sire of Dam | 2731 5.85% 2.440 1674 5.64* 2.449
Motinos
tevas
Breed 8 9.20* 4.720 11 3.78* 2.687
Veisle
*-P<0.001

As shows analysis on variance of genetic effects (table 2), dam has no
influence to length of productive live of the offspring. We can determine, that
animal model is not suitable for genetic evaluation of longevity traits. But sire
influence is 21.45% in Black-White population and 24.06% in Red and Red-
White population. The influence of dam‘s sire is not very significant, near 6%.
From all this facts we can make a conclusion, that the most suitable model for
longevity evaluation is SM-MGS - sire — maternal grandsire model.

Influence of non-genetic effects to longevity traits. As shows results
of analysis on variances for non-genetic effects, influence to length of
productive life of non-genetic effects (such as Herd*Year*Season, Lactation
and others) is significant and statistically approved. Distribution of longevity
traits depends on time. The best way to describe such distribution — usage of
Weibull analysis.




Table 3. Influence of non-genetic effects (%) to length of productive life
veiksniy jtaka (%) Gikinio naudojimo trukmei

3 lentelé. Negenetiniy

produktyvumas

Average fat  and | 3036 16.30* | 5.998 | 2007 20.59* | 6.152
protein productivity of
herd cows

Bandos galvijy riebaly
ir baltymy vidutinis

produktyvumas

Effects Black-White population Red and Red-White
Veiksniai Juodmargiy populiacija population
Zalyjy ir Zalmargiy
populiacija
Effect‘s % c Effect‘s % c
class class
count count
Veiksnio Veiksnio
klasiy klasiy
skaicius skaicius
Herd 30076 24.75*% | 7.401 | 9038 24.7*% | 6.767
Banda
Year 11 54.58*% | 11.811 | 11 47.74* | 10.093
Metai
Season 2 0.02* 0.192 |2 0
Sezonas
Herd*Year*Season 99582 64.38%* 11.935 | 26133 56.05* | 10.168
Banda*Metai*Sezonas
Age at first calving 23 3.41%* 27751 |23 2.54*% | 2.168
Pirmijo
apsiversiavimo amzius
Lactation 12 87.326* | 15.85 | 11 85.99*% | 4.651
Laktacija
Average productivity | 39318 45.78* | 10.064 | 28451 48.57* | 9.466
Vidutinis
produktyvumas
Average  fat and | 6699 17.06* | 6.143 | 6456 22.41* | 6.429
protein productivity
Vidutinis  riebaly ir
baltymy
produktyvumas
Is animal alive 2 28.18*% | 8.640 |2 34.11* | 8.818
Pozymis ar gyvas
gyvulys
Lactation phase 8 33.04* | 8.824 | 8 37.52*% | 8.607
Laktacijos fazé
Herd size 306 14.37* | 5.664 | 240 16.51* | 5.524
Bandos dydis
Herd size changes 537 12.19* | 5.194 | 458 13.57* | 5.005
Bandos dydzio
pasikeitimas
Average productivity | 12025 23.01*% | 7.125 | 3942 24.16* | 6.666

of herd cows

Bandos galvijy

vidutinis

*-P<0.001

Determining parameters for Weibull analysis. To set probability
dencity function, which matches evaluation data, it is nessesary to determine
function parameters. Parameters, which matches real distribution are: n=46;
B=1.5; y=-22.

GENETIC EVALUATION FOR LONGEVITY TRAITS

Research on genetic evaluation data. Black-White population almost
2 times larger than Red and Red-White. In Black-White population sire is
known for 203144 animals, it is 88 % of population. Animals without known
sire were included iv evaluation because their date has influence on all
population average parameters of length of productive life. Dam is known for
137057 animals, it is 59 % of population. As we mentioned earlier, mother has
no influence on longevity and this parameter is not significant. At the
evaluation moment it was 113735 alive animals. Average age in lactations 2.67.

In Red and Red-White population sire was known for 98632 animals,
it is 95 % of population. Dam is known for 71476 animals (69 % of population).
Pedigree data more convinient for Red and Red-White population and dataset is
more exact. Average age in lactations is 2.55.

Creation of longevity genetic evaluation model. After analysis on
variances (ANOVA) we determinate which genetic and non-genetic effect has
influence on length of productive life. On these results we can build model for
genetic evaluation:

Model has to be used in genetic evaluation:

Yijklmn = HYSi+Fj+Age 1 Ck+L1+Ym+YFPn+LiVGO+

+Pp+HCr+Hys+Hyfpl+HSu+MGsv+Bw+Wx+eijklmnoprstuvwx

Here:
HYS; — fixed Herd*Year*Season effect;
F; — fixed sire effect;
Agel Cy — fixed effect, age at first calving;
L, — fixed effect of lactation number;
Y., — cow‘s milk production random effect;
YFP, — cow"s fat and protein production random effect;
Live, — fixed animal status effect (culled or alive);
P, — fixed last lactation phase effect;




Hc, — herd change fixed effect;

Hy, — herd‘s average milk production random effect;

Hyfp, — herd‘s average fat and protein production random effect;

Hs, — herd size fixed effect;

MGS, - fixed effect of dam‘s sire;

B,, — fixed breed effect;

W, — Weibull transformation formula;

Eijkimnoprstuvwx — T€sidual variance.

Heritability of longevity traits. The heritabilities of length of
productive life for researched populations are provided in table 4.

Table 4. Heritabilities of length of productive life
4 lentelé. Ukinio naudojimo trukmés paveldimumo koeficientai
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b
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= 3 .2 = o) 8 > S8 5TET
S 3 g o= 23 © = o = £ 3 =g 2
S s §E § €5 s S8 z E o8 §
g S 38l =z | @8 2288 | 28 ST
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I, 0.276 0.273 -0.151 -0.254 -0.258 -0.180 -0.178
P 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Table 6. Phenotypic correlations of Red and Red-White population
6 lentelé. Zalyjy ir zalmargiy karviy tkinio naudojimo trukmés fenotipinés

Cattle population (A h2 h>

. L e log orig
Galviy populiacija
Black-White 0.18 0.08 0.12
Juodmargiy
Red and Red-White 0.17 0.07 0.10
Zalyjy ir Zalmargiy

For Weibull models logarithmic distribution is usual, due this reason
heritabilities are evaluated on logarithmic scale and normalized. For Black-
White population heritability is 0.12 and for Red and Red-White population
heritability is 0.10.

Phenotypic correlations of longevity traits. As shows evaluated
phenotypic correlations (tables 5-6), cows with high milk production are used
longer in farms milk production phenotypic correlations are r,=0.276-0.351,
P<0.0001. Similar results are for fat and protein productivity (r,=0.273-0.340;
P<0.0001). Age at first calving has negative correlations with length of
productive life (r,=-0.151--0.137; P<0.0001). Herd size and length of
productive life phenotypic correlation in Black-White population -0.254 and in
Red and Red-White population -0.237 (P<0.0001). Herd size and length of
productive life phenotypic correlation in Black-White population -0.258, and in
Red and Red-White population -0.251 (P<0.0001). Herd productivity and length
of production life phenotypic correlation (r,=-0.143--0.118, P<0.0001).

Table 5. Phenotypic correlations of Black-White population
5 lentelé. Juodmargiy populiacijos karviy Tikinio naudojimo trukmeés
fenotipinés koreliacijos

koreliacijos
s f| 8 3 |1 f|T g
E & | wt 3 2 3 |° &
& 3 £ 2R s = _ 3
= 3 S 2 @ < @ "E < 22
e = S = = S S 8 & 2 &% 2
S5 | Esslssg |28 |ZES |8tsf| Bsss
2 235 o £:8 TY | E3% | S8FS| e %
EX | se8§| &S S 3 2§ % $SS85S| 28§83
= & Eax 8 <& S T ] IR S | <AQ & < AR &
r, |0351 |0.340 -0.137 -0.237 | -0.251 -0.143 -0.161
P 10.0001 | 0.0001 | 0.0001 0.0001 | 0.0001 0.0001 0.0001
The relationship between lactose and length of productive life has low
negative correlation (r,=-0.087-0.017, P<0.0001). Urea in milk has negative
impact to length of productive life (r,=-0.26--0.23, P<0.0001).
Table 7. Phenotypic correlation between length of productive life and somatic
cells, urea and lactose.
7 lentelé. Ukinio naudojimo trukmés fenotipiné koreliacija su somatiy lasteliy,
laktozés ir uréjos kiekiu piene
Cattle population n Somatic cells | Lactose | Urea,
Galviy populiacija count, amount | mg%
thnd./ml % Uréja,
Somatiniy Laktozés | mg%
lasteliy kiekis,
skaicius, proc.
titkst./ml
Black-White 89433 0.008* -0.087* -0.230*
Juodmargiy
Red and Red-White 37638 -0.025* -0.017* -0.260*




Zalyjy ir Zalmargiy

* - P<0.0001

Body score consists of height, stoutness, body depth, chest width, dairy
type, rump width, and rump angle evaluations. Extremity score consists of rear
leg set angle, rear leg form, heel joint, and hoof height, hoof tarsus angle
evaluations. Udder score consists of udder attachment, udder height, udder cleft,
udder depth, teat placement, and teat length and teat thickness evaluations.
Results provided in table 8. As we see from results of correlation analysis
between length of productive life and body scores, smaller cows (not
holsteinized) are more conformed for local conditions and their length of
productive life is longer.

Table 8. Phenotypic correlation between length of productive life and cow
exterior
8 lentelé. Ukinio naudojimo trukmés ir karviy eksterjero fenotipinés

Zalyjy  ir
zalmargiy

* - P<0.0001

Phenotypic correlations between length of productive life and
extremity traits (Table 10) are statistically proved (P<0.0001), but ambiguous in
different populations. Positive phenotypic correlations are set with heel joint
and hoof height evaluations (0.037-0.145), negative with rear leg form
evaluations (-0.063-0.115).

Table 10. Phenotypic correlations between length of productive life and
extremity traits
10 lentelé. Ukinio naudojimo trukmés ir galiiniy poZymiy fenotipinés

koreliacijos
Cattle n Body score | Extremity | Udder Total score
population Kiino score score Bendras
Galviy ertinimas | Galuniy Tesmens ivertinimas
populiacija jvertinimas | jvertinimas
Black-White | 6120 0.031* 0.074* 0.024* 0.053*
Juodmargiy
Red and | 2756 -0.052* 0.027* -0.048* -0.048*
Red-White
Zalyjy ir
zalmargiy
* - P<0.0001

Stoutness has positive phenotypic correlation with length of productive
life (0.107-0.296), such as chest width (0.039-0.172) and rump width (0.113-
0.148). Wit rump angle evaluation determined low negative phenotypic
correlation (-0.056, P<0.0001). Result provided in table 9.

Table 9. Phenotypic correlations between length of productive life and body
traits
9 lentelé. Ukinio naudojimo trukmés ir kiino poZzymiy fenotipinés koreliacijos

koreliacijos
Cattle n Rear leg set Rear leg Heel Hoof | Hoof
population angle form joint height | tarsus
Galviy Uzpakaliniy Uzpakaliniy | Kulno Nagos | angle
populiacija kojypastatymo | kojy forma sqnqrys | austis | Nagy ir
kampas ciurnos
kampas
Black- 6120 -0.105* -0.115%* 0.125* | 0.145* | -0.022*
White
Juodmargiy
Red and | 2756 0.037* -0.063* 0.037* | 0.108* | 0.064*
Red-White
Zalyjy  ir
zalmargiy
* - P<0.0001

Phenotypic correlations between length of productive life and udder
traits provided in table 11. Determined that udder attachment, teat length and
teat thickness has positive correlation with length of productive life (P<0.0001),
udder depth and teat placement has negative correlation.

Table 11. Phenotypic correlations between length of productive life and udder
traits
11 lentelé. Ukinio naudojimo trukmés ir teSmens poZymiy fenotipinés

Cattle n Height Stoutness Body Chest Dairy Rump Rump
population Aukstis Stambumas | depth width type width angle
Galviy Kiino Kritinés Pienini Uzpakali Uzpakali
populiacij gylis plotis tipas plotis ka
Black- 6120 | 0.082*% | 0.296* | 0.223* | 0.172* | 0.18* | 0.148* | -0.056*
White

Juodmargiy

Red-White

Red and | 2756 | 0.02* | 0.254* | 0.107* | 0.039* | 0.112* | 0.113* | -0.056*

koreliacijos
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Black- 6120 | 0.018* | 0.211 | 0.082* | -0.312* | -0.071* | 0.195 | 0.172
White * * *
Juodmargiy
Red and | 2756 | -0.057* | 0.086 | -0.045* | -0.148* | -0.038* | 0.144 | 0.175
}}ed-White * * *
Zalyy  ir
Zalmargiy
* - P<0.0001
Genetic correlations of longevity traits
As shows study results, provided in table 12, genetic correlations
between length of productive life and production traits are low positive. In
Black-White population genetic correlation between length of productive life
and milk production is r,=0.011, for fat r,=0.028 and for protein r,=0.01. In Red
and Red-White population genetic correlation between length of productive life
and milk production is r,~0.058, for fat r,~=0.029 and for protein r,=0.052.
Genetic correlation between reproduction trait (calving interval) and length of
productive life is r,=0.046 in Black-White population and r,=0.008 in Red and
Red-White population.
Table 12. Genetic correlations between length of productive life and production
and reproduction traits
12 lentelé. Ukinio naudojimo trukmeés veisliniy ver¢iy koreliacijos (ry) su
produktyvumo pozymiais ir reprodukcijos pozymiais
Cattle Milk Fat Protein Total Calving
population | production | production | production | index interval
Galviy Pieno Riebaly Baltymy, Bendras | Laikotarpis
populiacija | produkcija | produkcija | produkcijos | indekso | tarp
apsiversiavimy
Black- 0.011 0.028 0.01 0.018 0.046
White
Juodmargiy
Red and | 0.058 0.029 0.069* 0.052 0.008
Red-White
Zalyjy  ir
zalmargiy
* - P<0.05.

In both populations genetic correlations between length of productive
life and body evaluations were positive for height, stoutness, dairy type.
Negative genetic correlations were determined for rump angle breeding values
(table 13).

Table 13. Genetic correlations between length of productive life and body traits
13 lentelé. Ukinio naudojimo trukmeés ir kiino poZymiy genetinés koreliacijos

Cattle n »

A ” = = s = e
population 28 | B8 5, | &% | B 2s
Galviy =g |5 |28 |E§ |28 |23, | il
populiacija 23 S 'E .S 33 £ g g g 3% £EX g

- % 3 R = Oxi| AL |53 | g5 3
Black-White 765 | 0.057 | 0.05| -0.011| 0.041 | 0.078 | -0.066 | -0.024
Juodmargiy
aeﬁtand Red- | 419 | 0.146 | 0.174 0.064 | -0.012 | 0.012 0.119 | -0.163
1te
Zalyjy ir
Zalmargiy

As shows results provided in table 14, genetic correlations between
length of productive life and rear leg form, hoof height and hoof tarsus angle
are positive.

Table 14. Genetic correlations between length of productive life and extremity
traits
14 lentelé. Ukinio naudojimo trukmés ir galiiniy poZymiy genetinés koreliacijos
Cattle n Rear leg set | Rear leg | Heel Hoof Hoof
population angle form joint height | tarsus
Galviy Uzpakaliniy | Uzpakali | Kulno Nagos | angle
populiacija kojy niy kojy | sqnarys austis Nagos ir
pastatymo forma Ciurnos
kampas kampas
Juodmargiai | 765 0.001 0.01 0.04 0.034 0.067
Zalieji ir | 419 -0.081 0.037 -0.055 0.057 0.07
zalmargiai

Positive genetic relationships were set in Black-White and Red and
Red-White populations between length of productive life and udder cleft, udder
depth, teat length and teat thickness breeding values. Determined genetic
correlations were low and data reliability was affected by low amount of data
(table 15).

Table 15. Genetic correlations between length of productive life and udder
traits

15 lentelé. Ukinio naudojimo trukmés ir teSmens poZymiy genetinés
koreliacijos
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Black- 765 -0.01 | -0.017 | 0.024 | 0.006 | -0.034 | 0.042 | -0.024

White

Juodmargiy

Red and | 419 0.056 | 0.041 0.04 | 0.045 | 0.029 | 0.031 | 0.017

Red-White

Zalyjy  ir

zalmargiy

Genetic trends. Determined trends for length of productive life of

Lithianian dairy cows are unregular, they shows that it was no selection works
on such traits. In other way it is not biga mount of local bulls used for
insemination and imprted bulls not selected by these traits.

CONCL
1.

USIONS

After evaluation of culling data, collected in cattle breeding
system, was determined, that 50% of Black-White cows and
39% or Red and Red-White doesn’t have correct culling
reason. Due this reason genetic evaluation for length of
productive life was selected for longevity trait genetic
evaluation.

For milk-recorded cows length of productive life has
tendencies to decrease. Longest length of productive life was
in Black-White population in 2000 (61.8 months), for Red
and Red-white population in 2001 (51.48 months). Average
length of productive life of Lithuanian Black-White is 27.75
months. Shortest length of productive life is 20 month for
Britain Fresian. In Red and Red-White population longest
length of productive life (25.82 months) is determined for
Swedish Red-White cows, shortest for Swiss (17.05 months).
Research shows that dam has no influence to longevity traits.
Length of productive life is influenced by genetic effects such
as sire, 21% in Black-White population and 24% in Red and
Red-White population. Influence of dam‘s sire statistically
approved (P<0.001) and equals 6%.

After analysis of influence of non-genetic effects to length of
productive life of dairy cows determined largest influence has
farm conditions such as: Herd*Year*Season effect, herd size,
herd size changes (12.19-64.38 proc.; P<0.001); age effects:

lactation, lactation phase, age at first calving and animal
status — culled or alive (2.54-87.32 proc.; P<0.001). Important
influence has production effects: cow‘s milk production, fat
and protein production, average milk production in a herd,
average fat and protein production in a herd (16.30-48.57
proc. P<0.001).

To evaluate longevity trait length of productive life using
BLUP method, the most purposeful to use sire model with
Weibull transformation.

Length of productive live heritability in Black-White
population is 0.12 and in Red and Red-White population is
0.10. These results are similar to published results of other
country genetic evaluation of longevity traits.

Determined positive correlations between length of
productive life and production. Phenotypic correlations
(r,=0.273-0.351, P<0.0001) and low genetic correlations
(r;=0.008-0.058). In both populations determined positive
genetic relationships with body scores, such as height,
stoutness and dairy type and negatyve relationships with rump
angle genetic evaluation; positive genetic relationships
determined with teat length, teat thickness and udder cleft.
Determined genetic correlations are low and have no
difference with published result of other countries.

PROPOSALS

1.

Set up National genetic evaluation of longevity traits in
Lithuania for dairy cattle using BLUP method for length of
productive life.
For genetic evaluation of length of productive life use created
genetic evaluation model for dairy cattle:

Yijklmn = HYSiJ"FjJ"AgC 1 Ck+L|+Ym+YFPn+LiVCO+

+Pp+HCr+HYS+Hyfpt+HSu+MGSV+Bw+Wx+eijklmnoprstuvwx

Here:

HYS; — fixed Herd*Year*Season effect;

F; — fixed sire effect;

AgelCy — fixed effect, age at first calving;

L, — fixed effect of lactation number;

Y., — cow‘s milk production random effect;

YFP, — cow's fat and protein production random effect;
Live, — fixed animal status effect (culled or alive);

P, — fixed last lactation phase effect;

Hc, — herd change fixed effect;



Hy, — herd‘s average milk production random effect;
Hyfp, — herd‘s average fat and protein production random
effect;
Hs, — herd size fixed effect;
MGS, - fixed effect of dam‘s sire;
B,, — fixed breed effect;
W, — Weibull transformation formula;
€ijkimnoprstuvwx — Fesidual variance.
3. Put more attention to fixing culling reasons‘ precision in
herds, to make future genetic evaluations of risk of
involuntary culling available.
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REZIUME

Lietuvoje pieno tkis yra viena i$ prioritetiniy zemés ukio Saky, o
galvijininkysté - pagrindiné ir svarbiausia gyvulininkystés Saka. Tinkamos
gamtinés salygos ir gyvuliy auginimo tradicijos — pagrindinés prielaidos
galvijininkystei plétoti.

Pienininkysté, buidama pagrindine galvijininkystés Saka, Lietuvai esant
ES turi realiy perspektyvy. Geriausias perspektyvas, be abejo, turi paZangis
pieno tkiai. Didelés jtakos pieno iikio pelningumui turi karviy produktyvumas.
Karviy produktyvumas priklauso nuo daugelio veiksniy, bet svarbiausi i$ jy Sie:
genetinés karviy savybés; buliy — reproduktoriy kokybé; auksto produktyvumo
telyCiy uzauginimas karviy pakaitai bei bandos plétrai; mitybos ir laikymo
salygos.

Pastaraisiais metais Lietuvoje intensyviai pertvarkomas galvijy
selekcijos darbas, grindziant ji naujausiomis gyvuliy veislininkystés
technologijomis, didinamas pieniniy galvijy genetinis potencialas, kuriamos
tobulesnés pasary ruosimo, gyvuliy $érimo bei laikymo technologijos, vis labiau
specializuojama ir koncentruojama pieno gamyba.

Viena i$ svarbiausiy pieniniy karviy savybiy, turin¢iy itakos pieno tikiy
pelningumui yra ilgaamziSkumas. Dabartiniu metu nepagristas pieniniy galvijy
iSbrokavimas yra labai paplites Lietuvos pieniniy galvijy bandose. Todél labai
svarbu sumazinti jo rizika, ypa¢ auksSto genetinio produktyvumo potencialo
karviy bandose ir padidinti karviy tikinio naudojimo trukme.

Selekcija pagal pieniniy galvijy ilgaamziskumo pozymius padeda
tkininkams tikslingai brokuoti galvijus ir taip didinti tikio naSuma.

Pastaruoju metu pasaulio gyvuliy veislininkystés organizacijos deda
daug pastangy galvijy ilgaamziskumo pozymiams tirti ir gerinti.

Kalbant apie ilgaamziskumo pozymius svarbu paminéti, kokias
galimybes duoda juy tyrimai. Ne visi iSbrokavimai tikyje gali biiti teigiami,
vertinant bendra karviy bandos produktyvuma. Ilgaamziskumo pozymiai leidzia
sumazinti nepagristy auksto produktyvumo karviy iSbrokavimy skaiciy dél ligy,
traumy arba nevaisingumo ir iSplecia tikininko galimybes iSbrokuojant tikiskai
nenaudingus galvijus (pvz. mazo produktyvumo). Kitaip sakant, ilgaamziskumo
pozymiai leidzia padidinti karviy bandy naSuma, sumazinant nepagristai
iSbrokuoty karviy skai¢iy.

Ilgaamziskumo pozymiai yra ypac aktuallis dideléms bandoms, nes
smulkiose bandose, Seimyniuose Tkiuose nepagristo iSbrokavimo rizika yra
mazesné.

Darbo tikslas: Statistiniais — genetiniais metodais jvertinti galvijy
ilgaamziskumo savybes, iSaiskinti labiausiai jas veikiancius veiksnius; nustatyti
ilgaamziskumo savybiy paveldimumo parametrus ir genetines koreliacijas su
karviy produktyvumu, pieno sudétimi ir kokybe, reprodukcijos ir eksterjero
pozymiais.

Darbo uZdaviniai:

e Nustatyti genetiniy ir negenetiniy veiksniy jtaka galvijy
ilgaamziSkumo savybéms.

e [vertinti ilgaamziskumo savybiy paveldimumo parametrus ir jvertinti
ju tarpusavio rysius.

e Nustatyti ilgaamziSkumo fenotipinius ir genetinius rySius su karviy
produktyvumu, pieno riebumu, baltymingumu, laktozés, uré¢jos kiekiu
ir somatiniy lasteliy skai¢iumi piene.

e Istirti karviy ilgaamziskumo fenotipines ir genetines koreliacijas su
karviy eksterjero pozymiais.

e [vertinti karviy ilgaamziSkumo ir reprodukciniy savybiy fenotipines ir
genetines koreliacijas.

e Sukurti genetini modelj Lietuvos pieniniy galviju populiacijy
ilgaamziskumo savybiy vertinimui BLUP metodu.

Darbo naujumas:

e Vienfaktorinés ir daugiafaktorinés dispersinés analizés biidu nustatyta
genetiniy ir negenetiniy veiksniy itaka galviju ilgaamziskumo
savybéms.

e Nustatyti ilgaamziskumo savybiy paveldimumo parametrai.

e [vertinti fenotipiniai ir genetiniai ilgaamziSkumo savybiy rySiai su
karviy selekcionuojamais poZymiais.

e ParuoStas multi-variacinis modelis genetiSkai vertinti pieninius
galvijus pagal ilgaamziskumo pozymius.

Praktiné reik§mé: Remiantis tyrimy, kurie buvo atlikti naudojantis
Salies pieniniy galviju veislininkystés apskaitos informacinés sistemos
duomeny baziy duomenimis, nustatyta visy galimy negenetiniy aplinkos
veiksniy itaka kontroliuojamy juodmargiy ir Zalyju bei Zzalmargiy karviy
ilgaamziskumo savybéms bei ry$iai su selekcionuojamais pozymiais.

Salies pieniniy galvijy populiacijoms nustatyti genetiniai parametrai ir
sukurtas modelis ilgaamziskumo savybiy genetiniam vertinimui BLUP metodu.

Sitloma vykdyti karviy bei buliy selekcija pagal ilgaamziskumo
pozymio veislines vertes.

Pieniniy galviju selekcijos programose sitilome panaudoti papildoma
kriterijy — @ikinio naudojimo trukme.

TYRIMU MEDZIAGA IR METODAI

TYRIMU LAIKAS, VIETA, OBJEKTAS

Mokslinis-tiriamasis darbas atliktas 2003-2007 metais Lietuvos
veterinarijos akademijos Gyvinuy veisimo ir genetikos katedroje Gyviiny
selekcijos ir veislinés vertés nustatymo laboratorijoje ir Zemés iikio
informacijos ir kaimo verslo centre.

Tyrimy objektas - Lietuvos pieniniy galviju apskaitos informacinés
sistemos duomenys.

ILGAAMZISKUMO POZYMIU TYRIMAI



Nepagrijsto iSbrokavimo rizika. Karviy isbrokavimo analizei kaip
duomeny $altinis buvo panaudota Lietuvos veisliniy gyvuliy apskaitos duomeny
bazé. VI Zemés ikio informacijos ir kaimo verslo centro (ZUIKVC) veisliniy
gyvuliy apskaitos duomeny bazéje buvo atrinktos pagrindinés galviju
isbrokavimo priezastys, kurios buvo sugrupuotos, taikant ZUIKVC metodika,
naudojama metiniy apyskaity formavimui. Pirmame tyrimy etape buvo istirta
nepagristo gyvuliy iSbrokavimo rizikos pozymio panaudojimo galimybés Salies
pieniniy galvijy genetinio jvertinimo sistemoje. Tyrimus apsunkino faktas, kad
didelis procentas gyvuliy buvo iSbrokuota nenurodant tikslios iSbrokavimo
priezasties ir tokiy iSbrokavimy skaicius kasmet mazéjo labai nezymiai

Pagal atliktus tyrimus nustatyta, kad dél duomeny nepakankamo
netikslumo Lietuvoje netikslinga vykdyti pieniniy galvijy genetinj jvertinima
pagal iSbrokavimo priezasti.

Ukinio naudojimo trukmeé. Atlikus ZUIKVC sukaupty pieniniy
galvijy iSbrokavimo duomeny analizg, pieniniy galvijy ilgaamziskumui Salyje
genetiSkai vertinti buvo pasirinktas karviy tikinio naudojimo trukmés pozymis.

Vertinamas rodiklis buvo paskai¢iuotas, kaip skirtumas tarp karvés
amziaus ir amziaus pirmo verSiavimosi metu ménesiais.

I8 ZUIKVC ORACLE duomeny bazés buvo suformuoti du duomeny
masyvai - juodmargiy ir zalyjy bei zalmargiy galvijy populiacijoms.

Duomeny bazés ilgaamZiSkumo poZymiy genetiniam vertinimui
suformavimas. Duomeny masyvui suformuoti buvo naudojamasi veisliniy
gyvuliy apskaitos duomeny baze, esanéia ZUIKVC. Tyrimy duomeny bazé
buvo sudaryta ORACLE 9i duomeny baziy valdymo sistemoje.

Vertinimui naudojamy duomeny struktiira. Vertinimams reikia
specifinio duomeny masyvo, kuris formuojamas i§ ank$¢iau aprasytos duomeny
bazés struktiiros. Masyvas buvo formuojamas paruosus specialia duomeny
atrinkimo programa. Gauti duomenys talpinami { duomeny bazéje sudaryta
lentelg, kuria buvo naudojamasi formuojant dokumentus gyvuliy genetiniam
vertinimui ir kitiems tyrimams.

STATISTINE ANALIZE IR PROGRAMINE JRANGA

Tiriamyjy poZzymiy vidurkiai ( X ) ir vidutiniai kvadratiniai nuokrypiai
(o), fenotipinés koreliacijos koeficientai (r,) tarp poZymiu bei standartinés
paklaidos (se) apskaiciuotos naudojant ,,R” statistinj paketa.

Genetiniy ir negenetiniy veiksniy jtaka (procentais) skaiciuota taip pat
“R” statistiniu paketu, taikant vienfaktorinés ir daugiafaktorinés dispersinés
analizés (ANOVA) metodus.

Kovariacijos komponentai, genetinés koreliacijos ir paveldimumo
koeficientai suskaiCiuoti naudojant tiesinio modelio didziausio tikétinumo
metoda (REML) programomis PEST ir VCE (Groeneveld, 1993).

Pilnos kovariacijy matricos tarp pozymiy yra tiriamos visiems
atsitiktiniams efektams, iSskyrus likutinés paklaidos efekta. Matricy dydi ir
uzpildymo buda apibrézé pozymiy, kuriems tirtas atsitiktinio efekto poveikis,
skaiCius.

VCE programa apibrézia rezultaty patikimuma. Rezultaty iSvedimo
faile nurodomas patikimumo statusas (1 — rezultatai patikimi, t.y. kovariacijy
matricos pilnai konverguoja; 2 — mazai patikimi; 3 — nepatikimi). Visi darbe
skelbiami rezultatai buvo suskaiciuoti su patikimumo statusu 1.

WEIBULL ANALIZE

Pagrindiniai principai. Gyvuliy populiacijy ilgaamziskumo modeliais
daznai bandoma prognozuoti gyviiny gyvenimo trukme pagal statistini
populiacijos pasiskirstyma, naudojant atskiry gyvuliy ilgaamziskumo duomenis.
Sie modeliai taikomi ne tik gyvuliy ilgaamzi§kumo nustatymui, bet ir nustatant
naudojimo trukm¢ pramonés gaminiams, maSiny mazgams ir pan.
Parametrizuotas pasiskirstymas, naudojamas Weibull analizei gali biti
naudojamas nustatant tokius parametrus kaip patikimumas, gedimo (mirties)
tikimybé¢, numatoma naudojimo trukmé ir gedimy daznumas.

Ukinio naudojimo trukmés duomenys. Tyrimams Lietuvoje
pozymio matavimo vienetu buvo pasirinktas ménuo. Vertinant duomeny
pasiskirstyma, tai yra priimtinas variantas, duodantis pakankama parametry
ivairovg ir leidZiantis tinkamai parinkti pasiskirstymo parametrus.

Ukinio naudojimo trukmés pasiskirstymas. Tyrimams buvo
naudotas Weibull pasiskirstimas - triju parametry funkcija, suformuluota
profesoriaus Wallodi Weibull:

/ (t)=£(t_—7]ﬂ_le{7] |
7\ 7

Cia: 1 - mastelio parametras, kuris nustato pasiskirstymo ploti;
B - formos parametras, nustatantis pasiskirstymo forma;
Y - padéties parametras, nustatantis pasiskirstymo padéti laike.

Tokio tipo analizé gali buiti naudojama keliose formose (1 parametro, 2
parametry, 3 parametry arba misrus modelis). Formos parinkimas priklausé nuo
turimy duomeny.

PAVELDIMUMO VERTINIMAS

Dazniausiai  genetiniuose tyrimuose poZymiai aproksimuojami
naudojant normalyji pasiskirstymg ir genetiniy parametry nustatymui
naudojamos  klasikines (pvz. paveldimumo koeficiento h?) formulés.
llgaamziskumo poZymiams genetiskai jvertinti dazniausiai naudojamas
parametrinis pasiskirstymas i§ eksponentiniy pasiskirstymy tipo - Weibull
pasiskirstymas (Ducrocq, 1987), kuri mes ir pasirinkome ilgaamziskumo
pozymiy vertinimui. Tokiems pasiskirstymams budingas paveldimumas,

iSreikstas logaritminéje skaléje (hi)g ).

Téviniam Weibull modeliui jis nustatomas pagal formulg:



Cia 6” — téviné dispersija.

TYRIMU REZULTATAI

Darbo ruoSimo metu buvo iSanalizuoti literattriniai $altiniai, atlikti
genetiniai Lietuvos pieniniy galvijy ilgaamziskumo poZymiy vertinimai pagal
sukurta modeli. Literatiiros duomenu analizés pagalba buvo nustatyta, kad
galvijy ilgaamziSkumo pozymiy genetiniai vertinimai mokslininky yra idiegti {
gamybin] pieniniy galviju veislinés vertés nustatyma pasaulyje palyginti
neseniai — pastaraji deSimtmetj, todél $iuo metu sparciai tobulinamos galviju
ilgaamziskumo vertinimo metodikos. Prie§ kelis metus pradéti bandymai
pasaulinéje galvijy genetiniy vertinimy organizacijoje INTERBULL, kur
vykdomas tarptautinis pieniniy galvijy ilgaamziSkumo poZymiy genetinis
vertinimas. Buvo nustatyti pagrindiniai ilgaamziskumo poZymiai, pagal kurios
atliekami genetiniai vertinimai kitose Salyse: tikinio naudojimo ir gyvenimo
trukmé bei nepagristo iSbrokavimo rizika.

NEPAGRJSTO ISBROKAVIMO RIZIKA

Buvo nustatyta, kad per analizuojama 11 mety laikotarpi, pagrindiné
galvijy iSbrokavimo priezastis Lietuvoje buvo mazas produktyvumas. Dél to
Salyje buvo iSbrokuota vidutiniskai 11 proc. galviju, taciau pastebima taip pat
galvijy brokavimo mazéjimo dél Zemo produktyvumo tendencija. Jei 1992-1993
metais dél Sios priezasties buvo iSbrokuota 19,8 proc., tai 2002-2003 metais —
tik 3,7 proc. galvijy. Lietuvoje kasmet didéja kontroliuojamy gyvuliy
produktyvumas, o tuo paciu ir mazéja brokuotiny neproduktyviy galvijuy. Be to,
didéja brokuojamy gyvuliy skaicius dél ekonominiy priezas¢iy. Veterinariniy-
profilaktiniy priemoniy déka taip pat mazéja isbrokuoty karviy skaicius dél
infekciniy ligy.

Nustatéme, kad 39-50,65 proc. gyvuliy duomeny bazéje nenurodoma
tiksli i§brokavimo priezastis, todél pagal atliktus tyrimus galima teigti, kad Suo
metu Lietuvoje netikslinga vykdyti populiaciju genetini ivertinima BLUP
metodu pagal galviju iSbrokavimo priezasti dél nepakankamo duomeny
tikslumo.

UKINIO NAUDOJIMO TRUKME

Karviy pasiskirstymas pagal metus. Juodmargiy populiacijoje
dabartiniu metu daugiausiai naudojamos karvés, kurios pirma laktacija pradéjo
nuo 2002 metais. Didziausia karviy tikinio naudojimo trukmé nustatyta 2000
metais laktavusioms karvéms (61,8 mén.).

Analogiska tendencija matome Zzalyjy ir zalmargiy populiacijoje.
Didziausia tikinio naudojimo trukmé nustatyta 2001 metais laktacija baigusioms
karvéms (51,48 mén.).

Ukinio naudojimo trukmé pagal veisles. Juodmargiuy populiacijos
tkinio naudojimo trukmés duomeny masyve didziaja dali sudaro Lietuvos
juodmargiy veislés duomenys (97 proc. visos juodmargiy populiacijos).
Vidutiné tkinio naudojimo trukmé Lietuvos juodmargiams buvo 27,75 mén.
Tai yra didziausia tikinio naudojimo trukmé tarp visy juodmargiy veisliy Salyje.
Maziausia tikinio naudojimo trukmé — 20 mén. Britanijos fryzy (P<0,001).

Zalyjuy ir zalmargiy populiacijoje Lietuvos Zalieji sudaro 94 proc. visos
populiacijos. Didziausia tikinio naudojimo trukmé populiacijoje nustatyta
gvedijos zalmargiy (25,82 mén.) ir Lietuvos zalyjuy 24,76, maziausia — Svicy
veislés karviy (17,05 mén.).

Karviy iikinio naudojimo trukmé pagal amzZiy pirmo versiavimosi
metu. Karviy amzius pirmo verSiavimosi metu (pagal loging duomeny kontrolg
nuo 19 iki 41 mén.) buvo grupuojamas pagal amziaus grupes | 8 klases.

Didziausia tkinio naudojimo trukmé juodmargiy populiacijoje
nustatyta karvéms, kurios apsiver§iavo 19-20 mén. amziaus. Jy vidutiné iikinio
naudojimo trukmé sieké 33,94 mén. Minimali tkinio naudojimo trukmé buvo
24,18 mén. karviy, kurios apsiversiavo 30-32 mén. amziaus.

Zalyju ir Zzalmargiu populiacijai @kinio naudojimo trukmés
priklausomybés nuo karviy amziaus pirmo verSiavimosi metu tendencijos yra
panasios. Didziausia tkinio naudojimo trukmé nustatyta karvéms, kurios
34,02 mén. Maziausia tkinio naudojimo (vidutini§kai 19,11 mén.) trukmé buvo
karviy, kurios apsiverSiavo 39-41 mén. amzZiaus.

Ukinio naudojimo trukmés priklausomybés nuo verSiavimosi
sezono tyrimai. Salyje vis dar Zenklus yra karviy ver§iavimosi sezoniskumas ir
didesniu produktyvumu pasizymi vélai rudeni ir Ziema apsiversiavusios karvés.

Vidutiné karviy tkinio naudojimo trukme pagal sezonus verSiavimosi
metu mazai skyrési, ir tiek juodmargiy, tiek zalyjy ir Zalmargiy populiacijos
karviy tikinio naudojimo trukmei sezono versiavimosi metu jtaka buvo nedidelé
ir statistiS$kai nereikSminga.

KARVIU SKAICIAUS BANDOJE JTAKOS VIDUTINIAM
KONTROLIUOJAMU KARVIU BANDU AMZIUI TYRIMAI

Lietuvoje vis dar vyrauja smulkios pieniniy galvijy bandos, kuriose
sudétingiau taikyti pazangias veislininkystés ir kitas zootechnines technologijas.

Tyrimuose buvo nustatyta, kad stambéjant bandoms karviy tkinio
naudojimo trukmé mazéja (P<0,001). Stambiose produktyviose bandose yra
didesnis infekciniy gyvuliy susirgimy i$plitimo pavojus. Produktyvesni gyvuliai
yra jautresni mitybos, laikymo ir prieZiliros salygoms, todél netinkamai
eksploatuojami yra anksCiau iSbrokuojami. Stambiose bandose taip pat
vykdoma intensyvesné gyvuliuy atranka, todél didesné ne tokiu produktyviy
gyvuliy kaita aukstesneés veislinés vertés gyvuliais.

FIKSUOTU  VEIKSNIU  JTAKA  ILGAAMZISKUMO
SAVYBEMS



Genetiniai veiksniai. Vidutiniai tyrimams sudaryto duomeny masyvo
karviy tkinio naudojimo trukmés duomenys parodyti 1 lenteléje, i$ kurios
matome, kad vidutiné juodmargiy karviy tikinio naudojimo trukmé buvo 31,12
meén., zalyjy ir zalmargiy - 28,19 mén.

Kaip parodé genetiniy veiksniy analizé (2 lentelé), motina neturi jtakos
duktery tikinio naudojimo trukmeés fenotipiniam kintamumui ir gyvulio modelio
naudojimas genetiniuose BLUP metodo tyrimuose néra tikslingas. Nustatyta
tévo itaka buvo 21,45 proc. juodmargiy galvijy populiacijoje ir 24,06 proc. -
zalyjy ir zalmargiy galvijy populiacijoje (P<0,001). Motinos tévo itaka
pozymiui buvo 5,64-5,85 proc. (P<0,001). Atsizvelgiant i tai, karviy tikinio
naudojimo trukmés genetiniam vertinimui buvo pasirinktas tévinis-motinos tévo
modelis.

Negenetiniai veiksniai. Kaip parodé 3 lenteléje pateiktos negenetiniy
veiksniy jtakos ilgaamziskumo savybéms analizés duomenys, yra daug
negenetiniy veiksniy (banda*metai*sezonas; laktacija ir kt.), kuriy itaka yra
didelé¢ ir statistiSkai reikSminga. Taip pat reikia jvertinti fakta, kad
ilgaamziskumo pozymiy pasiskirstymas labai priklauso nuo laiko. Geriausiai
tokio pasiskirstymo apraSymui tinka Weibull analizé.

Weibull modelio parametry nustatymas. Pasirenkant tikimybiy
tankio funkcija, maksimaliai atitinkancia duomenis, reikéjo parinkti tikimybiy
tankio funkcijos parametrus. Nustatyti parametrai, maksimaliai atitinkantys
realy pasiskirstyma yra: n=46; p=1,5; y=-22.

ILGAAMZISKUMO SAVYBIU GENETINIS IVERTINIMAS

Vertinimams naudojamy duomeny struktiiros tyrimai. Juodmargiy
galvijy populiacija yra 2 kartus didesné uz zalyjy ir zalmargiy. Juodmargiy
populiacijoje tévas buvo zinomas 203144 gyvuliams, kas sudaro 88 proc.
populiacijos. Gyvuliy, kuriems tévas yra nezinomas duomenys buvo jtraukti |
vertinima, nes turi jtakos populiacijos vidutiniams tkinio naudojimo trukmés
rodikliams. Motina buvo zinoma 137057 gyvuliams, kas sudaro 59 proc.
populiacijos. Kaip jau buvo minéta anksCiau, atlikus dispersing genetiniy
veiksniy analizg, turimam duomeny masyvui motinos jtaka buvo lygi nuliui,
todél Sis rodiklis néra labai reikSmingas. Vertinimo momentu populiacijoje
gyvy gyvuliy buvo 113735. Nustatytas gyvuliy vidutinis amzius laktacijomis -
2,67.

Zalyju ir zalmargiy galvijy populiacijoje tévas buvo Zinomas 98632
gyvuliams, kas sudaro 95 proc. populiacijos. Motina zinoma - 71476 gyvuliams,
kas sudaro 69 proc. populiacijos. Zalyju ir zalmargiy populiacijoje gyvuliy
kilmé yra pilnesné ir duomeny masyvas tikslesnis. Vidutinis karviy amzius
laktacijomis Zalyjy ir Zalmargiy populiacijoje buvo 2,55.

Ilgaamziskumo genetinio jvertinimo modelio sukiirimas. Atlikus
dispersinés analizés tyrimus nustatéme, kokie genetiniai ir negenetiniai
veiksniai turi itakos karviy tkinio naudojimo trukmei. Tuo remiantis buvo
sukurtas optimizuotas modelis Lietuvos pieniniy galviju populiacijy tkinio
naudojimo trukmeés genetiniam vertinimui BLUP metodu.

Vertinimui turi biiti naudojamas modelis:
Yi/'klmn = HYSi+FJ-+Age 1 Ck+L1+Ym+YFPn+Liveo+

+P p+HCr+HYS+Hyfpl+HSu+MGSV+Bw+wx+eijklmnoprsluvwx

HYS; — Fiksuotas jungtinis efektas Banda*Metai*Sezonas;

F; — Tévo fiksuotas efektas;

AgelCy — Pirmojo apsiverSiavimo amziaus fiksuotas efektas;

L, — Laktacijos numerio fiksuotas efektas;

Y — Gyvulio produktyvumo pagal piena atsitiktinis efektas;

YFP, — Gyvulio produktyvumo pagal riebalus ir baltymus atsitiktinis
efektas;

Live, — Gyvulio statusas (gyvas ar ne), fiksuotas efektas;

P, — Paskutinés laktacijos fazés fiksuotas efektas;

Hc, — Bandos dydzio pasikeitimo fiksuotas efektas;

Hy, — Bandos vidutinio produktyvumo pagal pieng atsitiktinis efektas;

Hyfp, — Bandos vidutinio produktyvumo pagal riebalus ir baltymus
atsitiktinis efektas;

Hs, — Bandos dydzio fiksuotas efektas;

MGS, — Motinos tévo fiksuotas efektas;

B,, — Fiksuotas veislés efektas;

W, — Weibull transformacijos formulé;

Eijkimnoprstuvwx — likutiné paklaida.

IlgaamziSkumo poZymiy paveldimumo Kkoeficientai. Tiriamujy
populiacijy tkinio naudojimo trukmés paveldimumo koeficientai parodyti 4
lenteléje.

Weibull modeliams yra budingas logaritminis pasiskirstymas, todél
paveldimumai apskai¢iuoti logaritmeneje skaleje ir normalizuoti. Juodmargiy
galviju populiacijos karviy wkinio naudojimo trukmés paveldimumo
koeficientas yra 0,12, zalyjy ir Zalmargiy populiacijos - 0,10.

Fenotipinés ilgaamziSkumo poZymiy Koreliacijos. Kaip rodo
tyrimuose gauti juodmargiy ir Zalyjy bei zalmargiy karviy Gkinio naudojimo
trukmés fenotipinés koreliacijos koeficientai (5-6 lentelés), pieningesnés karvés
ilgiau naudojamos tikiuose (r,=0,276-0,351, P<0,0001). Panasiis teigiami ikinio
naudojimo trukmés koreliacijos koeficientai gauti ir su pieno riebaly-baltymy
produkcija (r,=0,273-0,340; P<0,0001). Amzius pirmo apsiveriavimo metu
neigiamai koreliavo su karviy tkinio naudojimo trukme (r,=-0,151--0,137;
P<0,0001). Bandos dydzio ir tikinio naudojimo trukmés fenotipiné koreliacija
juodmargiy populiacijoje yra -0,254, o Zalyjy ir zalmargiy populiacijai -0,237
(P<0,0001). Bandos dydzio pasikeitimo ir Gkinio naudojimo trukmés fenotipiné
koreliacija juodmargiy yra -0,258, o zalyjy ir zalmargiy galviju populiacijai -
0,251 (P<0,0001). Bandos produktyvumo ir tkinio naudojimo trukmés
fenotipinés koreliacijos yra nedidelés neigiamos (r,=-0,143--0,118, P<0,0001).



Ukinio naudojimo trukmés ry8ys su laktozés kiekiu piene yra nedidelis
neigiamas (r,=-0,087-0,017, P<0,0001). Uréjos kiekio piene didéjimas turi
neigiama poveiki karviy iikinio naudojimo trukmei (r,=-0,26--0,23, P<0,0001).

Kaip rodo bendra kiino i$sivystyma apibiidinan¢iy pozymiy ir karviy
tikinio naudojimo trukmés koreliaciné analizé (8 lentelé), zemesnés karvés (pvz.
maziau hosteinizuotos) yra geriau prisitaikiusios Salies tkinése salygose ir
ilgiau naudojamos pieno tikiuose (P<0,0001).

Karviy stambumas teigiamai koreliuoja su iikinio naudojimo trukme
(0,107-0,296), kaip ir kriitinés plotis (0,039-0,172) bei uzpakalio plotis (0,113-
0,148). Ukinio naudojimo trukmei su uZpakalio kampo jvertinimu nustatyta
nezenkli neigiama koreliacija (-0,056, P<0,0001). Duomenys pateikti 9
lenteléje.

Karviy tikinio naudojimo trukmés ir galiiniy jvertinimo (10 lentelé)
koreliacijos  koeficientai  statistiSkai ~ patikimi ~ (P<0,0001), taciau
nevienareikSmiski populiacijose. Teigiami rodiklio koreliacijos koeficientai
nustatyti su kulno sanario ir nagos auks¢io jvertinimais (0,037-0,145), neigiami
su uzpakaliniy koju formos ivertinimu (-0,063-0,115).

Karviy tkinio naudojimo trukmés ir teSmens pozymiy koreliacinés
analizés rezultatai pateikti 11 lenteléje. Nustatyta, kad teSmens uzpakalinés
dalies prisitvirtinimas, speniy ilgis ir storis teigiamai koreliuoja su tkinio
naudojimo trukme (P<0,0001), teSmens gylis ir speniy i$sidéstymas koreliuoja
neigiamai.

Genetinés ilgaamZiSkumo poZymiy Kkoreliacijos. Kaip matome pagal
rezultatus, parodytus 12 lenteléje, ilgaamziSkumo pozymiy genetiné koreliacija
su produkcijos pozymiais yra nezenkli teigiama. Juodmargiy galvijuy
populiacijos tikinio naudojimo trukmeés ir pieno produkcijos genetiné koreliacija
yra - 1,=0,011, pieno riebaly - r,=0,028, pieno baltymy - r,=0,01. Zalyjy ir
zalmargiy populiacijoje tkinio naudojimo trukmés ir pieno produkcijos
genetiné koreliacija yra - r,=0,058, pieno riebaly - r,=0,029, pieno baltymy -
r,=0,052. Reprodukcijos poZzymio, rekomenduoto naudoti Salies pieniniy galviju
vertinimui BLUP metodu - laikotarpio tarp apsiverSiavimy koreliacija su oikinio
naudojimo trukme sudaro - r,~0,046 juodmargiu populiacijai ir 1r,=0,008 -
zalyjy ir Zalmargiy populiacijai.

Abiejy populiacijy karviy tikinio naudojimo trukmei nustatyti teigiami
genetiniai rySiai su tokiais kiino iSsivystymo poZzymiais, kaip aukstis,
stambumas ir pieninis tipas, neigiamas rySys su uzpakalio kampo genetiniu
ivertinimu (13 lentelé).

Kaip rodo 14 lentelés duomenys, uzpakaliniy kojy formos, nagos
aukscio ir nagos Ciurnos kampo genetiniai jvertinimai teigiami koreliuoja su
karviy tikinio naudojimo trukmés veisline verte.

Teigiami juodmargiy ir zalyjy bei zalmargiy populiacijy karviy tikinés
naudojimo trukmés genetiniai rySiai nustatyti su teSmens raiscio, gylio, speniy
ilgio ir storio ivertinimais. Gautos genetinés koreliacijos buvo nezenklios, o
duomeny patikimuma itakojo nedidelis jy kiekis (15 lentelé).

Veisliniy verciy kitimo tendencijos. Nustatytos Lietuvos pieniniy
galvijy populiacijy tikinio naudojimo trumés veisliniy verciy kitimo tendencijos
buvo nedésningos ir rodo, kad pagal §] pozymi Salyje nebuvo vykdyta selekcija.
Be to, mazai naudojama S$alyje iSauginty buliy, o jveztiniai buliai néra
kryptingai atrenkami.

ISVADOS

1. Ivertinus Salies pieniniy galvijy informacinéje sistemoje sukauptus
karviy iSbrokavimo priezas¢iy duomenis nustatyta, kad 50 proc.
juodmargiy ir 39 proc. zalyjy ir zalmargiy populiacijos gyvuliy
veislininkystés apskaitoje nenurodoma iSbrokavimo priezastis, todél
Lietuvos pieniniy galvijy populiacijy ilgaamziskumui genetiSkai
vertinti buvo pasirinktas karviy tikinio naudojimo trukmés poZymis.

2. Kontroliuojamy karviy tkinio naudojimo trukmé turi tendencija
mazéti. Didziausia @kinio naudojimo trukmé nustatyta juodmargiy
populiacijos karviy 2000 metais (61,8 mén.), Zalyju ir zalmargiy
populiacijos karviy — laktavusiy 2001 metais (51,48 mén.). Vidutiné
Lietuvos juodmargiy veislés karviy tikinio naudojimo trukmeé (27,75
men.) yra didziausia juodmargiy populiacijoje, Britanijos fryzy -
maziausia (20 mén.). Zalyjy ir Zalmargiy galviju populiacijoje
didziausia tkinio naudojimo trukmé nustatyta Svedijos Zalmargiy
(25,82 mén.) ir Lietuvos zalyjuy (24,76) veisliy karviy, maziausia—
$vicy veislés karviy (17,05 mén.).

3. Genetiniy veiksniy analizé parodé, kad motina neturi jtakos duktery
tkinio naudojimo trukmei. Nustatyta tévo jtaka buvo 21 proc.
juodmargiy galviju ir 24 proc. - zalyjy ir zalmargiy galviju
populiacijoje (P<0,001). Motinos tévo jtaka abiejose populiacijose
buvo statistiSkai reik§minga (P<0,001) ir sudaré apie 6 proc.
faktorinéje pozymio dispersijoje.

4. Ivertinus Salies pieniniy galviju populiacijy karviy tikinio naudojimo
trukmg veikianCius negenetinius veiksnius nustatyta, kad didziausia
statistiSkai reikSminga itaka turi dikiniy salygu veiksniai: jungtinis
efektas banda*metai*sezonas, bandos dydis, bandos dydzio
pasikeitimas (12,19-64,38 proc.; P<0,001); amziaus efektai: laktacija,
laktacijos fazé, amzius pirmo apsiverSiavimo metu ir gyvulio statuso
(ar gyvas gyvulys) pozymis (2,54-87,32 proc.; P<0,001). Nustatyta,
kad karviy tikinio naudojimo trukmei zenklig jtaka turi produktyvumo
rodikliai: vidutinis karvés pieno, pieno riebaly ir baltymy
produktyvumas; vidutinis bandos pieno, pieno riebaly ir baltymy
produktyvumas (16,30-48,57 proc.; P<0,001).

5. Lietuvos pieniniy galviju populiaciju modelyje tkinio naudojimo
trukmei genetiSkai vertinti tinkamiausias ya tévinis BLUP metodo
modelis su Weibull transformacija.



Juodmargiy galvijy populiacijoje nustatytas tkinio naudojimo
trukmés paveldimumo koeficientas 0,12, o zalyjuy ir Zzalmargiy
populiacijoje 0,10 atitinka kitose $alyse paskelbty tyrimy duomenis ir
yra pakankamas efektyviai selekcijai.

Nustatyti teigiami karviy ukinio naudojimo trukmés ir pieno
produkcijos fenotipiniai koreliacijos koeficientai (r,=0,273-0,351,
P<0,0001) bei neZenkli teigiama genetiné koreliacija (r,=0,008-
0,058). Abiejy populiacijy karviy tikinio naudojimo trukmei nustatyti
teigiami genetiniai rySiai su kiino iSsivystymo poZymiais, tokiais kaip
aukstis, stambumas ir pieninis tipas bei neigiamas rysys su uzpakalio
kampo genetiniu jvertinimu; nustatyti teigiami genetiniai rySiai su
teSmens raisc¢io, gylio, speniy ilgio ir storio jvertinimais. Gautos
genetinés koreliacijos buvo nezenklios ir beveik nesiskyré nuo
skelbiamy literatiiroje.

PASIULYMAI

1.

Idiegti i Lietuvos pieniniy galviju veislinés vertés nustatymo sistema
genetin vertinima BLUP metodu pagal ilgaamziSkuma, naudojant
karviy tkinio naudojimo trukmés pozymi.
Ukinio naudojimo trukmés genetiniam vertinimui naudoti Lietuvos
pieniniy galvijy populiacijoms sukurta modeli:
Yijklmn = HYSi+Fj+Age 1 Ck+L1+Ym+YFPn+LiVCD+
+Pp+I{VCr+Hys+Hyfpt+HSu+MGSV+Bw+Wx+eijk1mn0prstuvwx
Cia:
HYS; — Fiksuotas jungtinis efektas Banda*Metai*Sezonas;
F; — Tévo fiksuotas efektas;
AgelCy — Pirmojo apsiversiavimo amziaus fiksuotas efektas;
L, — Laktacijos numerio fiksuotas efektas;
Y., — gyvulio produktyvumo pagal piena atsitiktinis efektas;
YFP, — Gyvulio produktyvumo pagal riebalus ir baltymus
atsitiktinis efektas;
Live, — Gyvulio statusas (gyvas ar ne), fiksuotas efektas;
P, — Paskutinés laktacijos fazés fiksuotas efektas;
Hc, — Bandos dydzio pasikeitimo fiksuotas efektas;
Hy, — Bandos vidutinio produktyvumo pagal piena atsitiktinis
efektas;
Hyfp, — Bandos vidutinio produktyvumo pagal riebalus ir
baltymus atsitiktinis efektas;
Hs, — Bandos dydzio fiksuotas efektas;
MGS, — Motinos tévo fiksuotas efektas;
B,, — Fiksuotas veislés efektas;
W, — Weibull transformacijos formulé;
Eijkimnoprstuvwx — likutiné paklaida.

3.

Skirti daugiau démesio karviy iSbrokavimo priezasCiy tkiuose
nustatymo tikslumui, kad ateityje Siuos duomenis biity galima naudoti
nepagristo iSbrokavimo rizikos genetiniam vertinimui.
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