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Abstract - Dairy cow breeding has become highly complex as @gress is made into the understanding of which ges@re responsible for
which traits and how well a particular trait is passed from one generation to the next. The impact ofhdustrial use of cows on following
genetic parameters: phenotypic variability, correldion, repeatability and heritability of economically useful traits in the high producing
dairy cows herd of black-motley breed with the highlevel of Holsteins has been studied. After settinthe breeding objectives it is
important to decide which traits can be used to sett individuals for breeding, and these traits beig known as selection criteria. With
the increasing the period of use cows up to 7 or m® lactations, coefficients of variation of all moitored indicators declined in
connection with the removal of cows with extreme idicators of productivity and longevity during first 3-4 lactations. The correlation
coefficients of milk yields during the first, highest lactation and in lifetime, regardless of the peod of use is closely related to the life-
long milk yield, milk yield per day of productive life and milk yield per day of life. The heritability coefficients (h?) of the indicators of
longevity with increasing period of use cows up t& or more lactations has tended to increase: by thage of first calving from 0.01 to
0.16, by the number of highest lactation from 0.18 0.33, by milking days from 0.10 to 0.30, by liteme milk yields from 0.18 to 0.32,
and by days of life from 0.01 up to 0.21. The hightsepeatability of indicators of milk yield, milk f at, body weight of cows regardless of
the duration of their use was for the adjacent laations (1 and 2, 2 and 3, 3 and 4, 4 and 5, 5 andl &Vith increasing distance of
lactations from each other the coefficient of repdability of these traits is lowered.
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I. INTRODUCTION repeatability and interdependence of indicatorficihcy

of selection determined by the value of variabilifyhe
variability of trait is determining the genetic &hiof
sampled trait in the herd. Small degree of variatimd
overly big in any herd is undesirable, since thst fieads
to the fact that cannot be found in a herd of cdavsits
further improvement on one or another trait, and th
second degree can lead to the large value of tiression,
that is, return to the average indicators of herdthe
offspring of animals. Variability characterizes the
possibility of selection, the parameters of livekto
reproduction. Heritability coefficient reflects tlehare of
variability, caused by the heredity of animals, time

Dairy cattle breeding programs have been basetien t
selection for traits related to milk productionhgoosition
and other traits such as conformation, udder hesmafith
longevity. Planning efficient breeding programsaimmal
husbandry requires knowledge of genetic and phemoty
parameters. Efficiency of selection work, the digfin of
the breeding value of the animals and the estahbsi of
breeding programs depend on the population-genetic
parameters. The pace of animal improvement inceeéise
the genetic situation in the herd is regularly taketo
account. For developing effective breeding progréme,
following parameters used: variability, heritalyiit

Corresponding Author: Ward M. Ashraf 164



Selection of Healthy and Highly Productive Dairy Cattle

total variability of trait. Reliability of assessmtemethods
of animals’ qualities characterized the coefficieot
repeatability. The higher the coefficient of re@dslity,

the more effective selection on this trait [2, 47p

Individual traits of animals vary with age, thisusa to
make adjustments when selecting cows. Due to théhtt

in available literature is not enough informati@yarding
the data on breeding and genetic parameters oliptivd
and other economically valuable traits of dairy soim
relation to the period of production use, the geak, on
the example of high-yielding herd, to determine dlctual
breeding and genetic parameters of the traits @f th
productive longevity of cows in connection with the
different periods of their productive use [1, 3, 5]

Il. MATERIALS AND METHODS

The study was conducted at Tripoli- Libyan Dairy
Farm. Tripoli city is located in the north-westgart of
Libya at 32° 54' North latitude and 20° 4' Eastgitumde,
Tripoli city has a hot subtropical semi-arid climatith
long, hot and dry summers with relatively wet anddm
winters with a Mediterranean (dry-summer) rainfall
pattern. Its summers are hot with temperatures dftan
exceed 38 °C (100 °F); average July temperatures ar
between 22 and 33 °C (72 and 91 °F). In December,
temperatures have reached as low as 0 °C (32 @F}hb
average remains at between 9 and 18 °C (48 anB)64 °

Over the past 10 years' milk productivity of mature
cows was 7118 - 9016 kg with 4.34% fat, 3.12% pnote
The database included 388 cows with the term obxexin
from 1 to 11 lactations. In overall analysis inaddthe
indicators of development, milk productivity, reprection
and working lifespan by 34562 primary accountingprels
1420 lactations.

Research methods: comparative, statistical and
zootechnical analyzes. Biometric data processingd an
calculation of the criterion of difference validibetween
the average indicators of the different groups mfals
were carried out using the software package MS I[Exce
2003.

lll. RESULTS OF RESEARCH

In the study of the variability of productive longgy
and economically valuable traits of cows with diffiet
useful lives the highest values of the coefficiesft
variation of cows who completed only 1 lactation the
following parameters: the number of calving, thenber
of calves, dairy days, lifetime milk yield, milk efd and
milk fat on 1 day (from 27.4% to 35.5%) are setl{[€al).

Depending on the term of using animals, period of
service was characterized by greatest variabilitih on 1
lactation, and the average for all lactations (fré®16% to
63.3% and from 25.9% to 59.3%, respectively).

Milk yield in the first, the highest lactation, rkilyield
of a lifetime, the number of milking days, days ldé
changed as well, depending on the age of the asimal
Cows that have lived 1-3 lactation have higherdathirs
than those used for more than 4 lactations. Ifitsethree
lactation cows with extreme variants of indicatene
eliminated from the herd: unproductive - by cullimighly
productive - because of the lack of appropriatesllesf
feeding. And so the animals who have lived 7 or emor
lactations have milk yield in the first lactatioB%® kg (Cv
= 14,5%), and who have lived 2 lactations - 6295akg
Cv = 19,4% (P<0,001).

On average, around all livestock, coefficients b t
indicators variability of productive longevity and
economically wuseful traits indicate their suffidien
variability for effective selection in highly prodtive herd.

Economically useful traits of dairy cattle are kukand
between them there is a complex relationship wiscthe
result of the interaction of hereditary factors atiok
environment.

In the literature, information relating to the
establishment of regular relations between milkdyend
other economically valuable traits of cows due he t
different periods of their use is not enough, ahé t
knowledge of such regularities could significarthprove
the efficiency of selection in the direction of ieasing
milk yields, the term of the productive use of aaisnand
their lifetime productivity.

Attracting the attention of researchers to the [aobof
correlation is due, first of all, the necessity itoprove
animals not one by one trait, but on a range of key
indicators without compromising their health. Oe thither
hand, knowledge of the nature and extent of thestaiion
between desired traits affect the specific methods
selection breeding pairs in order to generate affgpwith
the best combination of thesetraits.

Population genetics distinguishes two interrelated
forms of correlations: phenotypic, which charaaesi the
relationship between economic-useful traits of athat
is generated during ontogenesis and genetic, whieans
the degree of connection between the traits in eclos
relatives (parents - descendants and others).
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Table 1- The variability of the indicators of productivenigevity and economically useful traits of cows vtttle different
periods of production use

Term of use (number of lactations)
Indicators - 1 2 3 4 5 6 7 or more |Average
(n=21) (n=93) (n=104) (n=68) (n=38) (n=31) |(n=33) (n=388)
IAge of first calving, days M 881,6 837 862 875 875 | 845 880 861
Cv, % 15,1 12,8 13,8 14,8 13,5 12,1 13,0 13,7
Milk yield (1 lactation), kg M 4606 6295 6160 5837 | 5360 5190 5592 5848
Cv, % 215 19,4 15,9 17,1 18,6 18,7 14,5 19,3
IAverage service-period, days M 125 161 168 160 146| 138 135 156
Cv, % 49,3 59,3 46,8 36,1 25,9 29,1 26,6 45,9
IAverage period between M 396 445 449 439 425 409 412 436
calving, days Cv, % 14,1 215 17,9 13,0 16,1 10,8 10,5 16,8
Milk yield (highest lactation), M 4606 7332 7689 7745 7719 7627 7416 7421
kg Cv, % 215 18,8 18,3 15,8 26,2 19,8 13,9 20,9
Dairy days, all lactations M 363 769 1157 1483 1845 2194 2745 1363
Cv, % 33,8 24,0 18,8 17,5 12,5 14,1 18,7 49,8
Lifetime milk yield, kg M 6023,4 16477 24704 31724 | 37667 44984 54807 28402
Cv, % 34,7 28,1 23,4 23,8 23,0 23,9 21,7 50,9
Milk yield per 1 day of M 16,8 215 215 21,4 20,4 20,5 20,1 20,9
productive life, kg Cv, % 16,2 18,1 16,8 15,1 20,0 10,7 14,8 18,0
Days of life M 1282 1743 2234 2642 3076 3448 4136 47725
Cv, % 13,6 12,4 12,7 13,4 9,8 7,7 13,6 33,0
Milk yield per 1 day of life, kg M 4,63 9,4 111 11,9 12,4 13,0 13,2 10,96
Cv, % 27,4 23,7 19,7 19,9 23,1 21,8 14,6 27,6
Number of lactatior M 1 2 3 4 5 6 7,64 3,66
Cv, % - - - - - - 14,5 49,2

Note: M — average value of trait; Cv - coeffici@fitrait variation

We determined the phenotypic correlation of the
economically valuable traits of cows in relation ttoe

the linkages between milk yield with

use of cows from 1 to 7 lactations leads to weaigmif
indicators of

timing of their use and showed it in Table 2, frarhich
follows that the value of the correlation coeffidie
between the individual traits change dynamically.

So the correlation of milk yield per the first lation
with fat was insignificant and negative in cowseliv1-4
lactation (r = -0,09: -0,13); cows with the 5th a6th
finished lactation it was positive (r = 0,15 anet 10,22),
and with 7 - negative (r = -0,20). Correlation dfknyield
per 1 lactation with the production of milk fat, thvia
service period, with term of use, with a yield ftre
highest lactation, life-long milk yield and complex
indicators of longevity - milk yield on day of lifand on
the day of productive life - become less close with
increasing the term of use animals.

A similar situation is observed with the correlatio
coefficients of milk yield for the highest lactatioand
lifetime milk yield with indicators of productiveohgevity
and economically useful traits.

Thus, based on the results of the conducted ctioela
analysis found that the increase in the periochdtistrial

longevity and other economic-usefulsigns (11,12).

The proportion of variability trait caused by the
influence of genetic factors, that is, the heriigbi(h?) is
very important for breeding. It is known that athigh
heritability trait (h2> 0,6) selection by phenotype mass
selection are effective, and at a low (h? <0,2)edieg in
herds should be carried out with the involvement of
additional sources of information about the prothecand
breeding qualities of animals.

Heritability coefficients characterize the genotypi
diversity of traits, depending on factors suchtesdegree
of hereditary conditionality of trait, genetic heigeneity
of the study group and the influence of environraknt
factors operating in each population differently.

Therefore, the coefficients of heritability havet omly
a specific value for each herd but for each groluposvs
with different periods of use (see Table 3).

Highest h2 by age of first calving in cows, thavéa
completed 5 or more lactations is observed (h218)) for
the other age groups, and the average for all dsiniais
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small (0.01 to 0.06). By milk yield for 305 daystboe first
and highest lactations, milk yield per 1 day of darctive
life, heritability coefficients are significantlyeduced in
cows with 5 and more finished lactations compared t
animals with two lactations.

Signs of longevity: dairy days, days of life, bynt@st,
has a higher heritability coefficient in connectiwaith the
term of use (5 or more lactations). Consequentlth the
increase of the term of use cows up to 5 or mar&@ti@ans,
heritability coefficients of milk yield are reduceaid signs
of longevity, on the contrary, are increased. Tioees the
main factor affecting the longevity of cows thisabsis
did not reveal. For proper breeding use of cowsisit
necessary to detect their potential capacity foghhi
productivity as earliest as possible. Thereforegrele of
traits repeatability by lactations in cows has grea
importance.

Investigated herd is characterized by repeatability
coefficients between milk yield, fat content in kjibody
weight, and service period that are given in Table
Analysis of the periodicity of milk traits for a mber of
lactations shows that by milk yield and milk fatr fthe
adjacent lactations, regardless of the period ohemic
use, positive and statistically significant cod#fits of
repeatability are received. So repeatability ofkmileld
per 1-2 lactations ranged from 0.43 to 0.53, pan@ 3; 3
and 4; 4 and 5; 5 and 6 lactations 0.52-0.66; 0.64;
0.36-0.52; 0.27 respectively.

The farther into the rank row are lactations, thedr
the coefficient of repeatability of milk yield. Fexample,
between the milk yield in the first and sixth ldaas it
was only 0.12, with the sixth and second - 0.22,tfe
third and sixth -0.10(13).

Table 2—- Phenotypic correlations of (r) milk yields withdicators of productive longevity and economic-usefu
traits in cows with different periods of productioge

Term of use (number of lactations)
Pairs of traits 1 2 3 4 5 6 7 and more| In average
(22 heads) |(92 heads) [(104 heads)|(68 heads) |(38 heads) |[(31 heads) (33 heads) |N=388 heads
Milk yield (1 lactation), kg:
- fat, % -0,013 -0,039 -0,01 -0,09 0.15 0,22 -0,20 0,05
- production of milk fat, kg 0’973) 0,943) 0,913) 0,923) 0,863) 0,973) 0,873) 0,983)
- service-period (1 lactation), days 0,31 0,292) 0,03 0,12 -0,27 0,371) 0,12 0'152)
- milk yield (highest lactation), kg 0,893) 0,713) 0,633) 0,643) 0,713) 0,683) 0’532) 0,623)
- lifetime milk yield, kg 0,853) 0,573) 0,533) 0,563) 0,492) 0,573) 0,482) 0,402)
- milk yield per 1 day of life, kg 0,833) 0,683) 0,643) 0,663) 0,643) 0,633) 0’411) 0,653)
-kmilk yield per 1 day of productive life, 0’501) 0,773) 0,653) 0,693) 0,492) 0,713) 0,663) 0,673)
g
- age of retirement, calvings 0,21 0,11 0,09 0,19 0,12 0 282) 0,24 -0,09
- days of life 0,18 0,01 -0,02 0,04 _0’351) 0,36 0,14 _01141)
Milk yield (highest lactation), kg:
- service-period (average), days 0,35 0,18 0’211) 0,373) 0,09 0,23 -0,24 0’192)
- lifetime milk yield, kg 0,853) 0,713) 0,753) 0,743) 0,773) 0,623) 0,522) 0,493)
-kmilk yield per 1 day of productive life, 0’501) 0,843) 0,783) 0,833) 0,843) 0,853) 0’703) 0,803)
g
- milk yield per 1 day of life, kg 0,833) 0,813) 0,843) 0,863) 0,823) 0,933) 0’793) 0,813)
Lifetime milk yield, kg:
- age of first calving, days -0,01 _0’231) _0’241) -0,28 -0,361) -0,29 -0,17 -0,06
- service-period (average), days 0,31 0,593) 0,563) 0,653) 0,381) 0,552) 0,05 0'131)
- days of life 0650 | 0529 0463 | 0479 | 0739 | 0482 |043% 0,493
- milk yield per 1 day of productive life 0,22 0,533) 0,573) 0,663) 0,813) 0,813) 0’452) 0,783)
- milk yield per 1 day of life 0’943) 0,883) 0,833) 0,803) 0,803) 0,933) 0’733) 0,803)
Note: ) P < 0,05;2) P < 0,01;%) P < 0,001
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Table 3- The heritability of the indicators of productivangevity and economically valuable traits of cowthvhe different
periods of production use (h2 = 2rM-D)

[Term of use (humber of lactations)
Indicators 2(n=80 B (=74 |4 (=36 [5and more In average

pairs) pairs) pairs) (n=36 pairs) (N=226 pairs)
IAge of first calving, days 0,14 0,01 0,06 0,16 0,06
Milk yield (1 lactation), kg 0,31 0,22 0,01 0,04 28,
Service-period (1 lactation), days 0,21 0,07 0,10 ,280 0,19
IAverage service-period, days 0,24 0,25 0,01 0,20 27 0,
IAverage period between calving, days 0,30 0,24 0,02 0,21 0,19
Number of highest lactati 0,18 0,26 0,32 0,33 0,21
Milk yield (highest lactation), kg 0,36 0,52 0,50 ,10 0,28
Dairy days 0,16 0,11 0,18 0,30 0,19
Lifetime milk yield, kg 0,18 0,18 0,01 0,32 0,18
Milk yield per 1 day of productive life 0,39 0,20 50 0,22 0,30
days of life 0,05 0,10 0,05 0,21 0,13
Milk yield per 1 day of life, kg 0,07 0,25 0,34 8,1 0,04

Table 4 — The repeatability of the economicallyuedile traits of cows

The sample Milk yield for Milk fat, % Live weight, kg Service-period,
Compared lactations size (n) 305. days, kg - - d.a yo
Lim. Lim. Lim. Lim.
First - second 546 042053 | 04-0,67 0,380,827 0,12 0,29
First - third 426 0,300-0,48) | 033)-047 0,259)-0,55) 0,01-0.2%)
First - fourth 276 0,28)-0 40 0.382)-048) 0,28)-056) 0,07 — 0,07
First - fifth 150 0,11-0,11 0.503-0,53) 0,32)-049) 0,02 -0,04
First - sixth 68 0,12 0,362 0,19 0,02
Second - third 426 0600-066) | 0,389-0,57) 0,48)-0,70°) 0,07-0,28)
Second - fourth 276 0,32)-0 40 0.365-0,60° 0,365-073) 0,05-0,14
Second - fifth 150 0,15-0,14 014 -05%) 0,08 — 048 0,06 — 038
Second - sixth 68 0,22 0,240 0,26 0,16
Third - fourth 276 0,483)-0 52 02190 47) 0,453_0 89 0,02 - 0,07
Third - fifth 150 0,250)_0 3¢2) 0.32)-052) 0,02 — 0,63 0,02-0,17
Third - sixth 68 0,109 0,40%) 0,28" 0,28
Fourth- fifth 150 0,362)-0 52 04550 49 0.01-07 0,13-0,26
Fourth - sixth 68 0,18 047 0,27 0,10
Fifth - sixth 68 0,270 0.43) 0,352 0,04

Note: Lim. — extreme variant%,) P< 0,05;2) P< 0,01;3) P <0,001

Repeatability of fat content in the milk of cowsthwi
different terms of use proved to be more stabl@ timak
yield; it may be due to the higher indicator of theredity
of butterfat compared with milk yield. RepeataQilitf live
weight of cows with different term of use is simita the
repeatability of milk yield and the fat contentroilk.

From the above it follows that the traits of milk
production and live weight has in most cases végl hnd
reliable coefficients of repeatability, allowing thi a
sufficient degree of reliability predict them byitial
measurements.
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IV. CONCLUSIONS

Heritability is one of the most important concepis
animal breeding. There are several working defingi as
heritability is used to help plan breeding programs
determine management strategies, estimate breedings
of individual animals, and predict response to@&e. In
general, traits related to fertility, fitness, Hhbaland
survival have low heritability of less than 0.1%o&uction
traits like milk or protein yield are moderatelyritable,
with h? from 0.15 to about 0.40. Product quality traitstsu
as fat and protein percent tend to have the highest
heritability's, above 0.40. The heritability of rit is not
the deciding factor in whether to include it in angtic
improvement program, as the economic value of even
lowly heritable traits demands that they be chanbgd
selection. Accuracy of selection for traits withwlo
heritability can be improved with multiple measuents
on an individual, use of pedigree information, and
increased progeny group sizeéSstimations were made
independently for each trait with a repeatabilityineal
model, which included the direct additive geneffed, as
well as the permanent environmental effect of thev.c
Genetic parameters were estimated with restricted
maximum likelihood. In general, estimates of peremn
environmental variance were greater than estimafes
additive genetic variance, so that r was mainhedrined
by permanent environmental effect8lolecular genetic
techniques such as genetic markers will become more
important in helping producers change all econofyica
important traits, though the opportunity to improve
accuracy of selection will be greater for lowly iteble
traits. Changes currently underway in the dairytleat
breeding industry will likely result in the use mbre traits
with low heritability's in selection decisions thhave been
used in the pasSelection of replacement cows and bulls
was based on one of three following objectives:etien
merit for milk yield, milk and survival, and totgjenetic
merit which included all five traits. Thus, the esgtion of
cattle by economically valuable traits, evaluatiointhe
results of breeding, forecast of its efficiency atgdinition
of breeding value of animals should be carriedvath the
use of population genetic parameters, to predietetifiect
of selection on these traits. When selecting bregdi
animals, you need to be sure that these animats ddmgh
genetic superiority, which will be inherited by tmext
generation.
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