GENEALOGICAL EVALUATION OF
THARPARKAR CATTLE

By M K Gosain
N-D.R.I-, Karnale.



BIHAR VETERINARY COLLEGE,
BIHAR, PATNA
LIBRARY dec-No.

DATE DUE lO%%Q_

This book Is due on the date last stamped, An
over-due charge of .06 P. will be charged for
each day the book is kept over-time,




GENEALOGICAL EVALUATION OF
THARPARKAR CATTLE

MK

'iﬁfapmation on‘fémily members can 310 11 B8uiwmavarsy -
genetic merit of an individual.

Basically the aim of a cattle breedar is to
jncreasa the pro?itability of the dalry entsrprise, which
largely dspends upon milk producing ability of the animals.,
However, as heritability of the trait is in gensral 0.2 to
0.4, the task of improving genstic potentiality of milk
production bscomes difficult, Oevalopment cf patantial for
increasing lactational milk yield depsnds in part on
identifying early in 1ife dairy animals with high genetic
value for milk production. This nacassitates use of
breeding valuss estimated from parformance of ancestors
and collateral relatives. So, in salacting young bulls,
‘reliance ﬁust be placed largely on pedigrae information,
Little work has been done on avaluation methods to sstimate
_ganatic worth of females, whereas many more 6ous are
avaiiable ihan Eulisvﬁo study aébﬁracy of pedigree estimates
of bresding value. Selgcﬁian on the basis of pedigree is '

the saléééion method which first can bs applied.
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Tha genaral problem of combining together thej
information in an animal's pedigrea to give tbe best
~1ndication of its breading value;"has conéld;¥abie'pract1§a1.
| importance in animal breedzng. The est;mation of true
relative value of individuals;from different generat;ons
in g pedigree is a rathér complicatedvpfobieh.. fhé'sdluéion
of the problem must be based on calculafion of.'weights’
for each ancestor separately. There are two cﬁfferent
methods for pedigree evaluation, The method of approach
using the principles of quantitative genetics isAwell
knoun (Lush, 1935) whicﬁ later on uas'dealt with extensively
by Le Roy (1958) and Skjervold and Odegard (1959) and
rests in essence on the calculat?on of partial regression
coefficients of the znimal's breeding value on the
separate items of information. The standard partial
regression coefficients (expressed in standard deviation
units) are estimated from each independent ancestor to the
dependent variable. But from practical point of view this
method is exceedingly cumbersome. The other method wes
developed by Robertson (1959), This method is based on
so called "Standard progeny records" or "standard
daughters®. The informmation obtained from each member of
the pedigree is expressed as the equivalent number of
“"standard daughters" defined as the first single lactation
of one daughter., The method is first to get the scale
of observations right, as information available is from
different generations, and then to take their average,

weighting each according to the amount of information it

contributes,
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The breeding veluse. of an~1ndividuéi méy\be 
based on its own records plus those of its relatives. .
Predicted Breeding Valus (PBV) of the individual is the
estimate of the in&iuidual’s genotype and should give
genetic worth of an animal. The earlier it is knouwn that
which animal is likely to be less or more productive,
the higher can be the impact «of judicious sélectinn that
would result to enhance the prgductive performance of the
herd.

An attempt has been made in the present study
to predict the breeding value of Therparkar animals on the

basis of their pedigrees records and their own records in

- case of cows and progeny performance in case of bulls to

evaluate the genetic worth of the animals at the earliest

possible,




REVIEW OF LITERATURE .. -

: The early 1nu§stigqtion by Copeland (1934)
revealed that in studying the ancestory of a'bull.calf,
the records of his sire‘s daughters wére considerably more
valuable than was the record of the dam alone. Further |
investigations rovealed that the recqrds of the daughters
of the maternal grand sire were more closely related to
the production of the g£and son's daughters than were the
records of the daughters of the paternal grandsire. 1In
respect of cow evaluztion, it appeared that if a cow had
a broduction racord hersslf, rescords of two or more tested
dauchters, and of number of tested daughters of her sire,
the sum of this information gave a good index of her germ

plasm composition and transmifting ability.

-

Lush (1935) and later on Le Roy (1958)
developed methods of pedigree svaluation based on so called
"standard partial regression coefficient" to assign vaiues
to paths from each of independent ancestors to the dependent
progeny. | .
. Legates and Lush (1954) reported a correlation
coefficient of +0,073 betwsen cou's bwn performance and fhat
of her maternal sisters for fat yield and +0.120 with that

of her paternal sisters.
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Korkman (1958) fo und statisticél corraiation

'~ between Fenumbers of the bull and of hisg sire (+0 296) and
between tha F-nunbers of the bull and his dam's yield (+0.144)
and therefore 1ndicated that some attentlon should be paid

.to the parentage of the bull for its genat;c evaluatlon.

Roder (1958) gtressed that while svaluating cous,
more accuracy could be obteined if "relative values" (devia-
tions from herd mean) were Lsed rather than absolute values.
'Accuracy of cow evaluation was increased by considering>a11
lactation yiélds of @ cou, and to svaluate a bull with
reasonable accuracy the first yields of 30 daughters was
a ;ust.' .

Varo (1958) found from progeny tests of sons of
superior and inferior parents that the "relative evaluation
method" (de;iations from hard mean) wes & more accurate guide
to the breeding value of the sires for milk production fhan
the actual average yield of his daughters.

Eisner (1959) presented a formulé by which the

expected milk yield of the daughters of a bull was calculated:
S+(M-S)0, 24(M0-5)0, 1+(MM=5)0,1+(P 5~5)0,45+(MD-S) D, 4

. Uhere,

w
n

Herd average,

=
]

Average yield of bull's dam,

1

MO & MM = Averasge yield of bull's grand dams,

Average yisld of bull's half-sisters,

PS

MD

Average yield of the cows with which

the bull sas mated,



The above formula was used to evaluate several

bulls and the egpébféd7yieldibf“thé'daubhferé wag found to
be related to the actual yield. | 4 :
Ermolaev (1959) obtained data over a 20 year
pariod of Bestuzher cattle and found pronounced maternal
effect on the butterfat content of the milk. Butterfat
content of milk of cows was highly correlated with that of
female ancestors in both high butterfat and low butterfat
group. It was nevertheless revea;ed'that careful matching
of meles and females uwas necéssary to obtain higher butter-
fat content.
Fewson (1959) .-used LeRoy's “accuracy values"
(which measure the degree of relationship between the
actual genotype of an animal:and its hereditary wluse as
estimated on the basis of a selection incdex) to assess
the relative reliabilily of various msthods of determining
" breeding value., Choosing milk yieid (n? - 0.3) and
butterfat content (n? = 0.7) as indicators.of performance,
he concluded that wﬁen h2 was low, the accuracy of
prediction was greatly increased by taking into eccount all
information on individual performance, performance of half-
sisters and ancestors.
Gertenbach (1959) found out relationship
between the yields of dams, daughters, grand daﬁs and

grand daughters.' He reported thet going further back added

little to the accuracy.
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Mutscheller (1959) made genealogical investi=-
gations on 2259 pedigres German Brouwn cows and found that
unreliable estimates of breeding value were ocbtained if
only femgle records wers available, and inclusion of sire
records was a valuable aid to breeding programme. He
also emphasised that there was no use going further back
than grand parental generation.

Teking into consideration that earlier methods
of Lush and LeRoy were exceedingly cumbersome, Robertson
(1959) presented a simple and general approximaté meth od
of pedigree evaluation thet rested in essence on calculé-

tion of "standard progeny records" or "standard daughters"

for information from esch member of the pedigree, Informa-
tion on 211 yields of females and 1st lactations of all
daughters of bulls occurring in the pedigree was
represented as deviation from the herd mean. formmulae had

been derived for transferring "weights" from one generation

to another (assuming h2 = 0,25, T = 0.50 for milk

production; h2 = 0.50, r = 0,60 for fat content) as

5n 7n A
20 and 2n+28 for the tw traits respectively,

where, n is the value of the weight. Finally "Predicted

Breeding Value" (PBV) was calculated by regressing the

"Expected Breeding Yalue" (EBV) of the animal to herd

mean by a factor

0.25 nh?

1 + (n=1) 0.25 nhia

I

weight

heritability

Il




Ii Qas concluded that loss of available informatiop using

éppfdximate method rathef than usihg correct method wag

-only 1% and was this guite insignificant.

Skjervold and Udégard (1959) éstimated breeding
value on individual's own phenotype and ancesfor merit (upto
grand parents only). The results were quite in agreement in
both cases and their different combinations. Same workers
in 1960 showed ihat seleﬁtion for litter size and piglets
weight in pigs had to be based on ancestors alone,

Lorenz (1960) compared first annwel yields of
5502 daughters with the average yield of their dams, and
with average yields of dams + 2 granddams. He concluded
that deta on grand dams added little to the accuracy and
that data on half-mates were of no importiance.

Sebestyn (1960) found the coefficient of
correlatiop betwyeen the average butterfat production in
4-6 lactations of an average of 9.4 daughters and 11.7 half-
sisters representing 65-progeny groups was. H0.64., It was
concluded that a bull's transmitting ability for milk
production should be based on his half-sisters production
as well as on his dam's production. Same author in 1961
determined relationship between the milk yield of the
daughters and their dams and paternal halfsibs. The milk
yield of daughtisers showed mﬁra relationship to their

halfsibs than to that of their paternal grand dams,
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| Osinga (1962) analysed data partalning to 114
" Friesian bulls and concluded that the breeding value of a
bull could not be judged solely on ‘the production of his
female ancestors and that attention should aiso,be,paid to
the t:ansmitting ability of ghe sire and even of the grand
sire. o |

Azgun (1963) analysed data relating to 266
Friaslan bulls and obtained +ve correlation batween sires
and son's in hereditary trensmission of milk yield (+0.37).
Butterfat was a:rrelated with both sire (+0,35) and
dam (+0.44). No correlation was o'btained for milk yield
betwyeen production of dams and "Expected Transmitting
Ability" (ETA) of sons.

Politiek and Vos (1963), for 527 bulls reported
+ve correlation between dam and daughter for butterfat.
Regression of mean fat of 2 year old dam 2nd progeny was Go5e

Deaton (1964) and Deaton and McGilliard (1965)
found thet multiple correlation of the cow index (based on
informatioﬁ from ancestors) with the couw's genotype ranged
from +0.50 to +0.73 depending on type and smount of informa-
tion available from the relations. The correlation of a
coy's index and an unselected daughter's record was 0.1666,
and the correlation betwsen the actual production of & cou
and her daughter was 0.140.

Everett et al. (1964) reported for 1st lactation

records, the correlation betuween records of the cow &nd
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Yhose of her daughters varied from ~0.04 to 0,24, Dants
: te#ords were negatively correlated»mith son's progeny.tgst

' and correlation betwsen progeny test and the average

production of the daughter s of the bulls dam was O, 264
The coefficient of correlations were greater when ;ecords
on éll lactations were used rather than only 1st lactation,

Henderson (1964) used records of 24,000 animals
in 157 herds aﬁd found that gain in S,D, from using a large
{nformation on each cow compared with that from using only
on Individual's oua rééords was snall, »

Searle (1964) concluded that for.a he = 0.25,

a sire's progeny test based on indefinite number of daughters
would give no more information about his son's true merit
than that of progeny test of the son himself based on five

of his own daughters.

Vos and Politiek (1964) obtzined data on the
progeny tested Dutch Friesian bulls end found no correla-
tion betueen the son's milk index. and the dem's milk yield
(0.06), howsver, the correlation betwsen the son's milk
index and sire's milk index was 0.49., Considering dam's

average yleld/day along uwith sire index, the correlation

was O. 38.
Engeler and Herzog (1965) found a low but

significant correlation (0.2) between completed lactation
ylelds of dams (min. 3 lactations) and daughters (average
31.2 per bull) of 436 Swiss Brown bulls. The authors in the

same year compared 131 sire-son pairs of Swiss Brown bulls,



" which gave correlation, based on an average of 143 lactations
lo?-tﬁéif?daughters; of 0,44 for'milk ﬁrodﬁétiﬁh. 'siieéu;
passed on good-breeding characteristics to sons in 75%
“tages. They concluded that selection of young bulls on the
basis of their sire's performance could be twicg as reliable
as based on their dem's performance over several years.,

Ernst (1965) concluded that érdgeny testing
for sire evaluation wes more effective than that based on
recofds of female ancestors,

Herzog (1965) calculated correlation for milk
yield between daughters of 131 progeny tested Suiss Brown
sires and the daughters of their sons with only 1st lacta-
tion, second and third lactation records of 0.44 and 0.39.
Correlation between the yield of 436 bull's dams with 2
minimum of 3 lactations, and those of bull's daughters were
+0,205 and 0,216 depending upon method of assessing
déughter's production., It was.concluded that in bull
selection, information of dam's production would be useful
where other information was lacking.

Lampo and Willems (1965) studied the value of

* the production data of the bull's dam and her parents in

' astimating thevbreeding value of a young bull, Coefficient
of determination of breediﬁg value rose as number of
lactations of bull's dam increased and as more déta became
available.

Nedelovs (1965) used variance and multiple

regression 2nalysis on the records of two generations of
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anqsstoig of 130 .Red Danish and 141 C;aphos;nvgkgﬂedlspotted'

bulls. The Reiativevereading Value (RBV) of the‘son'é was
clésely related to that of their sires. The milk production
of 2 bull's dam was not related to that of his daughters.

Bekedam et al., (1966) calculated, on the basis of
average daily milk yield for @he 1st lactation ;nly, correla-
tion coefficient ranging betuween +0.18 to +0.33 betuween
dam's performance and the bre edi ng value of her son, the
values beipg higher thén those reported previously by workers
on same herd (including Azgun, 1963) uvho used record on 1st
three lactations of females.

Burkat (1966) concluded that selection of stud
bulls on the prcduction of sisters and half-sisters, or dams
and grand dams was unsatisfactory and recommended crossing
of outstanding lines for increasing milk production.

Giuecenko (1967) sur veyed data on 71 Kostroma.
and 68 Yzrostavl (males) and 19367 lactations of their
daughtsrs, half-cisters, dams and granc dams. For each
bfeed the correlation between the daughter's yield and those .
ofi=-

(a) Sire's dam,

(b) Sire's half-sisters,

(c) Sire's dams + grand dams,
were lower than the correlation between the daughter's yield,

and, (d) Combined yield of sire's dam and half-sisters,

and, (e) Combined yields of the direct and collateral
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relatives of sires in the parental ahd grand parental
‘ééheréﬁions.v'vi '
Holl (1967) found a correlation of +0.17 for

RBV of sires and sons based on 319 sire-son pairs,

Basovskii and Fedorova (1968) analysed data
on the daughters of 1500 bulls and found & correlation of
" +0.29 betwsen the daughters of the bulls and their dams
for milk production.

Nedelove (1968) found correlation bestuween tﬁa
R,B,V, of the sirs-son as +0,381, +0.200, +0.242 in
175 pairs whers both males had 40 daughters, in 131 pairs
where both males had 40 daughters and R.B.V. 100% and in
195 pairs where R.,B,VY, was 100% aﬁd the number of daughters
was not a criterion,

Nedelova (1968) constructed =z selection index
based on pedigree. Date on 450 Czechoslevak Red Spotted
meles were used to calculate correlation between the milk
yield of the daughters of the individuszl males and those
" of daughters of their sires, of their dams and grand dams,
and between those of their dams and grand dams; the cloeesf
correlations were +0 386 between the milk yield of the
daughters of the individual bulls and that of daughters
of their sire. Multiple regressions wers used to produce
selection indices. The same author in the same year analysed
data on 159 Czeckoslovak Red Spotted sires and their

450 sons. It was concluded from 26 partial analyses that
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. se8lection on breedingtvalﬁa of sirs could'reducé R,B, V] of
the son.: No advantage wag‘gained.by Usingiés_effectiva
(i.;. actuel 40) daughters in a test,

Odegard (1968) in an attempt to find relation-
ship between progeny tests of 37 fathers and 155 sons of

Norwegian Red and.White A.I, bulls for FCM (fat-corrected

milk, h2 = 002) found that regression of son's progeny test

on sire was in agreement with heritability,

Skjervold (1968) estimated the.breeding value
on different cbmbinatioas of indiuJiual performance,
full-sibs, half-sibs, progeny and pedigree end included, c,

the environmental correlation, The value of information

from sibs dependent on c-effects. It was nearly zero when,

c? _ 0,3708 - 0.4470h% + 0.0004m - 0.0007n

Yhere, m = number of fullsibs,

n

paternal halfsibs

He concluded that in cattle breeding, the expected breeding

values of yoﬁng bulls should be estimateq mostly from
paternal halfsibs i.e. progeny tests of sires. In ranking
A, I,bulls, very little could be gained by including the
.pediéree,

Mocquot and Poutous (1969) analysed dafa on
186~sire-son pairs (at least 15 daughters per bull) and

found that for milk production, correlation and its
100r

efficiency ( Expected £

52 pairs with at least 35 daughters per bull the

in %) were +0.30 and B1%. In

corresponding figures were 0,52 and 118%,
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Vanvleck’(1969)'atbdied fha infdrmétion ?roﬁ
541 Holstein matings to find out‘waights.of‘diéferent,~
relatives viz., paternal sisters, dams, paternal‘sisters'
‘of dams, maternal sisters, matsrnal grand dams and maternal
sisters' of dams. The average.index of superiority-forv
.~ the 541 progeny ranged between 406-455 kg milk depending
upon combinations of relatives used, He found that
records of maternal relatives (grand damé, dams) received
too much ehphasis as compafed to theoretical weights,
which might be due to greater opportunity for selection,

Kovalcikova and Plesnk (1970), in 340 dam=
daughter pairs found coefficient cf correlation for milk
'yield eas +0.15, +0.34, and +0.28 for sscond, first three
and peak lactation respectively. All estimates wers
significant.

Mostager (1970) studied the value of informa-
tion on ancestors in evaluating the additive genetic merit
of an individual, for the case when thé character was
expressed in both sexes using any number of ancestor
generations and the recurrence relation was dev;lopad for
the case when the character studied‘was expressed only in
females. The limit to the accuracy using upto 10 genera-

tions of ancestors was proved to be:

(1+h? = /1+2n2 = 2 R4)

3h2

Vhere, h2 = heritability
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It was concluded. that information from the infinite pedigree
chart of a bull end from an average of 1,75 helfsib. daughters

of the bull was equally informative with respect to their

breeding value when hz.for milk production was taken as 0.25.
Ruzhevskii (1970) evaluated 359 Russian,Black

Pied bullst
(1) accordihg to the formula 2 x Dam's Average-

Daugh tefs average,

(2) based on the average of the rating of a
bull's sire and his dam's average.

The correlation between the two methods was +0.43.

The dam-daughter and grand dam-grand daughter
correlations were +0.50 and +0.29 réspectively.

Thomson and Freeman (1970) evaluated effect of
enuirpnmental correlations among records pf ancestors of A.Il.
bulle with data recorded over @ 10-year period comprising
1,58,336 records by é2,389 Holstein-Friesian cows. The
environmental correlations among records of cows calving
in the same herd and year-season, in the same herd but
different year-season, as.in the same year-season but

different herds were +0.328, +0.226, and +0.028 respectively

for M.E, and 0.0, 0.0°and +0.003 for similar estimates

respectively for deviation records, Additional environ-

mental correlation for hal f-sisters in the same herd wefe‘

+0.005 and +0.102 for M,E. and deviation records respecfively.

Correlation between computed indexes of breeding value and
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lestimates from progeny.performance of.the bulls were near 0.0
" for M.E,.records and near_+0.2$ufor indexes of deviation
records. ‘

Eugster (1971) gave a new method for gaining a
provisional estimate based on milk yield'bf dam .and both
grand dams and on the progeny test results of sire and both
grand sires af a young bull of estimates obtained and
compared with later progeny tests, 25% were in good agreement.

Kenopka gt al. (1971) made investigations on 112
Polisgh Black and White Louland heifers and calculated breeding
value by Robertson's method, A correlation of r+0.238 wes
obtained between the breeding value of heifer and their milk
yield which w8s higher than that between production of heifers

‘and. prodsction of dams,

Lampo and Willems (1971) tested more than 5400
East Flemish Red Pied heifers which were daughters of 80 sires
and their 220 sons. Sire-son regression for milk yield for
three progeny groups of 520, 21-40 and 40 daughters resached
only 25, 75 and 90% of the theorstically expected values.

Syrstad (1971) used a cow index which included
;in addition to cow's own records, informetion on the P.B,V,
of sire and dam. The index x expressed the RBV of cous.
Data constitutea 136,000 Red and White cous.

Borozdina (1972) tabulated data on the dairy
perfarmance of 3 types of female relatives-of 5 Russian

Brown bulls and compared with contemporarfes. It was
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concluded that svaluation on the performénce Qf half-
| gisters was @ useful procedure when carried out under

standardised feeding.

Kushner et gl. (1972) for 46 and 66 Red Stepple
bulls and 44 Russian Simmen£al bulls at tﬁrée farms,
calculated cor relation between the dairy perfdrménce'of
their daughters (1163; 5118 and 1354 females rasPectively)
and that of various female éncestors and half—sisters'of'
the bulls. None of the correlations in respect of the
female ahcestors was significant. A gignificant.corrélation
of +0.35 between daughters and half-gisters wids found in
respect of milk yield on one farm,

Lindstrom and Vilva (1972) constructed a pedigree
jndex for selection of bull calves for milk production based
on sirs, dam and maternal grand sire information. They
checked reliahility of the index against progeny test results
for 113-361 Finnish Ayrshire bulls. The correlation between
the two methods renged from 0.24 to 0.32 and were significant.

Neumann and Fiegenbaum (1972) with data of
499—6259.German Black Pied dam-daughter pairs in 20-240 sire
groups in 10 regions found dam~daughter genetic correlation

for milk yield 0.13-0.72 and phenotypic correlation 0.,06-0.16.

_ All values 0.7 were highly significant.
VanVleck and Carter (1972) calculated Estimated
Daughter Superiorities (EDS) of 240 Holstein-friesian bulls

from records of paternal sisters of the sire, dam and records
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of daughters of maternallgrand sire. Aithough response was
not as large as predicted but it was concluded that
selection of young bulls with high EDS is an effective
method of finding & superior group of young bulls for fufther
sampling.

Vinson, Freeman (1972) examined pedigree and
performance daﬁa supplied'by 7 major A,I.studs to evaluate
the intensity of pedigree and progeny test achieved by
using young Holstein-fFriesian bulls for A,I, Pedigree
selection was fouﬁd to be less effective than expected.

L., A. (1973) obtained results from

B. R..

’ ?

224 Brown Swiss bulls with 30 daughters having 1st lactation
records and 192 bulls with daughters having 2nd lactation
record. They found that accuracy of estimation of the
bull's breeding value based on dan's first lactation,
sire-proof and ancestor proof was 2.3, 11 and 21.9%
respectively, Highly significant correlations bstuween
breeding value estimates from ancesﬁor proofs and progeny-
testing ranged from +0,43 for bulls with 30-40 daughters
and 0,51 for bulls having 51 daughters.

Cassel gg,gl. (1973) analysed data on 336253
registered Holstein friesian daughters of 1872 sire-son
pairs. They found that regressions of son's progeny test
on sire's progeny average were +ve for all traits.

Kakhikalo (1973) derived results from 37 sire- -
son pairs of Kurgan bulls. The correlations between the

son's daughter performance and (&) sons' half-cisters,
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(b) sons' dams in beak lactations, (c) the sons® dams on

average, and (d) sons dem + half-sisters. Highest positive

correlations were obtained for milk fat percent in éroups c

and d (0,26 and 0431 respectively). All correlations for

milk yield were negative.

Bosv (1974) performed investigations that involved
13 dams selected on pedigree and 74 dams selected on their

performance of Russian Simmental breed and found that for

the tw groups of dams respectively, milk yiseld averaged

4908 and 4191 kg.
Butcher (1974) used pedigree records of 340

Holstein-Friesian sons. Correlations of +0.43, +0.24, +0421,

+0.16 and +0.16 vere obtained between sir e-son, son-maternal

grand sire, son-dam's 1st records, son-dam's 2nd record, &ngd

son-dam's 2nd rtecord respectively. Correlation between

son's breeding value and son's pedigree index computed by

combining breeding valus estimates, on sire, maternal grand

gsira and dan's first three records was found to be +0.47,

He shouwed that predicting son's bresding value solely from

first five records of dam gaﬁa larger rogression coefficient

. for the dam's first record, indicating that it was 8 better

predictor of son's breeding value than any other lactation

of dam. An intercept of -325 kg was obtained for the

regression of son's proof on son's pedigree index, indicating

tret the pedigree index was overestimating son's breeding

value based on his progeny test.
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mcGilliard.(ﬁ974) andvmcGilliard‘and Freeman

- (1976)-ana1yséd'déta Sn 50349"Hoi5tein Friesians and ‘found
that Expected average transmiﬁting ability (EATA) of dams |
(uwhich estimated half the genatic‘morth'of'tha cow éfom her
records, and records of'hef dam, daughters, paterhal aﬁd

maternal sisters) wes correlated with milk yield of

dauéhter's 1st lectation by +0.,18 compared with &n expected
value of +0.20. Multiple correlations indicated that dam
and'mqfernal sisters contributed less than expected to the
accuracy of predicting daughter's yield.

Owen (19742 found that genetic progress by
selecting young bulls on half sisters' records was similar
to progeny testing but the cost was 1ess.

Pilz ané Schonmuth (1974) evalueted 500 bulls
'by dam-deughter regression and found 2 porrélation +0.19
between milk yield of 8 cire's dam vith his breeding value.
They further found that for each one kg increase in flow
rate of the mex., 1-min. milk yield of sire's aam gave 0.04 kg
increase in milk yield of his daughters.

Poutous gt al. (1974)}calculated three basic
cow indexes based on?

(1) Couw's ouwn performance,

(2) Performance. of ancestors, and

(3) Combined information.

The accurzcy of cow index as given by the

squared correlation between the index and the true genstic
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‘oalue was 0642 and 0047 for 1st and 2nd 1actations,when
'ancestor data was included and O. 27 and 0 39 when they

were not.

Schonmuth and Pilz (1974) found correlation ofrl

" gon's breeding value with sire's breeding value and dam's’

breeding value was 0423 and D.19 respectively. Correlation

of a young bullt classification with his breeding value at

later agsessment for milk yleld was +0.17.

Schwarj (1974) calculated P.B.Y, of a young
bull, based on his sire's breeding value, dam's contemporary

comparison and breeding value of dam's sire for 176 German

Simmental bulls and found that for males with P.B,V, of
/200, 200-349, 350-500 and 500 milk, the realised breeding

values, based on their daughters' first lactation, averaged

47, 116, 141 and 369 kg respectivsly.

Vinnichuk (1974) described 2 method whereby

the 1st lactation milk yield of 2 bull's daughter uas
estimated frem the 1st lactation records of the sire's dam

and the heifer's dam and maternal grend dam and the average

1st lactation yields of half-sisters of each of femals

ancestofs. The average of the value of the each ancestor

and the average value of her halfsibs was calculated for

each female ancestor in the pedigree. R correletion of

+0.58 was found betusen the actual 1st lactation yield and

estimated yield. The difference bstween the estimated and

- actual yields uwas 79-84 kg V 55 kg based on dam-daughter

‘comparisons among peternal halfsibs.
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Vingon &nd Freeman (1974) compared progeny
testing of'yoUng;bulis;wiﬁh”bédigfeé selection, for semen
banking., He concluded that pedigree sélection witﬁ semean
banking proéuced slight to moderate, &ecrease_in cost and
increase in number of bulls tested, He further concluded
that pedigr@e selection was most advantegeous where a high
proporti on of bulls tested reﬁurnéd to service and where
correlation between pedigree and progeny tést evaluation
was high,

Bray et 21, (1975) used data on 150 Holstein
Friesién pedigree bulls to develop pedigree indices for
estimating P.D, for milk and 4% FCf and found that multiple
correiation coefficients between actual and estimated P.D,
vere 40,357 and +0,293.

Eisner st gl. (1575) estimated breeding value
of bulls using performance data on his dam and paternal
half-sisters by 'Duplex-fethod'. Results showed that for
6 bulls with 1st lactation milk yield of caughters (11-42
daughters/bull) exceeded the yield predicted by "Duplex
Method" by 3.3 to 10.1%.

Henderson (1975a,b,c,1976a,b,1977) and
Hend;rson and Quass (1976) devéloped BLUP procedures for
Using relationship among sires to increase gccuracy of
sire evaluation, to find rapidly the inverse matrix of
relationship due to 00 ancestors and all relatives., He . i

also gave simplified BLUP procedures for multiple trait




sire evaluation, with or without using relatives' records,
and to find out of inverse of ﬁétrix of re;atiohéhip without
computing relationship matrix. |

Novostavskii and Dolgobrod (1975) estimated
breeding value of bulls based‘on'pedigree using a multiple
regression model using milk yield, fat percentége, fat yield
of a bull's daughters, his dam, his sire's progeny, and his
grend dam, and grend sire's hrogeny. In egtimating breeding
value for milk production, the independent variables milk
yileld of daughtgrs and fat percent of other relatives were
included. Multiple correlation coefficients wers +0.544,
+0,623, +0.421, +04 540 for'racords on 1st lactations, 2nd
lactations, 3rd lactations and peak lactations,

Bratt anﬁ Elo%son (1976) preparsd a cow index
mainly for selecting bull dams mhich was based on informa-
tion oni-

(1) Individual's own yield,

(2) Breeding value of sire, and

(3) Cow Index of dam
However, the index could also be used for any couwse
’ Burnside (1976) collected infomation on 216
bullg, all of which had positive pedigree Index for average
point score, only 38 percent had @ positive progeny tast
?core. Average progeny test proofs increased from =4,92
for bulls with é positive pedigres index to +3.01 for bulls

with an index of 6.0, while average progeny test proofs
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increased from —2,86 to +4,50 respectiwly. In both cases;

number of positive bulls increased with predicted pedigree

indexes.

Lindstrom and Sirkkomaa (1976) compared progeny
tests for milk yield (adjusted for year) based on 20 daughter
per bull in 1368 Ayrshire and 351 Finnish sire-son pairs.
Pairs were in agreement in B80% cases in Ayrshire breed
whereas in Finnish only 33.3% Qers in agreement for milk
yield, Variation in sons accounted for by sires in both
breeds was 25%. In both breeds sons of superior sires
produced dsughter groups with zbove averags perfomnanca for
milk yield and fat percentage,

ficlaill gt al, (1976) found that empirical
cocrelation between son's type proofs and pedigree
information were 76% of their theoreticzlly expected values,
ihe correlation between son's type proofs and infermaticen
from dam was greater than expected. He concluded that
selection of young bulls for progeny testing based on their
pedigree evaluation for type should be an effectiua

preliminary selection, although practically found less

effective than expected.

Rindsig (1976) evaluated 201 Holstein bulls by
various models (differént combinations of ancestor informa-
tion) for milk yield and fat using 23,500 1st lactation
records, Estimates of all models were found to be highly

correlated with ezch other,
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' Inborporating information on‘productibn of dams
and sires' progeny, Robertson and Fairlia-(197é)‘evaluated
1750 Ayrshire cows in 27 herds. The average value of all
cows was +150 kg milk. -

~5§awart et al, (1976) found positive correlation
between progeny performance and pedigree indiceé. Progeny
performance for body confirmation was related to-pedigree
indices, sire~scors, and an approximate index baesed onvsire
and maternal grand sire. In both cases, it was concluded

that pedigree index was the best indicator of progeny

performance.

Cassell and Korman (1977) used sire summery on
702 Holstein-Friesian bulls to develop & measure of caughter
performance. P.D, of milk, fat aéd 72 other variables were
independent variables for prediction of perfomancs of
additional daughters for milk and fat., The best predictive
equation for performance of additional daughters for milk
included PD for milk, fraction culled, and repeatebility x
- contemporary Father's Modifiad tontemporary Deviation (MCD)
for milk, PD for milk alone accounted for 93.4% as much
‘of the predictive variation as did the entire prédictiue
equation, PD for milk and fat from multihgrd proofs eppgared
to .be sufficiently acéutate prediction of performance of
future daughters to serve as the sole criterion for production
in breeding proorammes. .

Chesnak (1977) used the idea of 'a priori’

information using Henderson's BLUP method of 1975,1976. The




“two other methods leading to the same estimatas. A’
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ganeral deuiation of 8 BLUP was. givan, togethér'withw“

I3

comparison uw@s made betwsen the” contamporary comparison (ec)
and BLUP Methods for the gstimation of breeding value of

dairy sirese

Henderson (1977) presented review for the

prediction of -
(1) The yields of future daughters of dalry
sires,

(2) Future yields of heifers and COuwS: and

(3) a function of the yield of future progeny
for three traits.
Best prediction, Best linear prediﬁtion and BLUPland
foicient’computations qfvthe jast two, weTe summarized,
and various applications of BLUP weTe givens
Hornansky (1977) aralysed milk production
records of 1gt, maximum, znd average 1actations pf 195

51povakian Pied buil dams and obtained data on R,BoV. foT

milk for 68 gire-son pairse Whilst correlations of 1st

and average 1actation of dams pith the son's R.B,V. for

milk wyere =038 (p/0.01) end -0.28 (on.os) respect:wely,

the correlations of son's R,B. V. with thzt of his 'sire was

+0.32 (PL0.01).
Pouwell gL ale (1977) inuastigated apprOpriate—

ness of p.D, of bulls, whether it was directly infiuenced .
by merit of its male ancestors and the accuracy of pedigree

indices. Sire pedigree indices calculated from PD were
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nearly as accuraté as expected. Regression.of average
daughter performance (MCD) on pedigree index was near
the expacted 1.0, Correlat;ons were reasonably close to
'the.approximated values. Corresponding relationshxps
betwsen PD and pedigres index gave similar results.

#oweli (1978) outlined a procedure which
provided necessary weights for inclusion of records. of dam
and mabé:nal grand sire of cow in USDA-DHIA cow indexes
yhich previously utilized information only on cou herself
and her sire. Procedure provided method of simple
calculation of weights rather than by matrix inversion,

It was concluded that by this method more accurate indexes
could be calculated.

Pedigree index values were compared with
actual proofs for various traits in some of the Holstein
Frissian sires by Schaeffer end Burnside (1978) for 20 bulls
with indices & BCA for milk yield, out of which half had
actual proofs &bove th91r index values, Similar results
were obtained for 26 bulls with milk yield indices of 2 BCA,
only 1 bull in this group had an actual proof 6, and also
for 21 bulls with indices 0.

Spike and Freemen (1978) studied information
of 25,843 cows in g93 herds and concluded that both inclusion
of more information from relatives and Herd Mate averages

improved the association of herd production with estimates

of breeding velue,

Qe O=0 =




MATERIAL! AND METHODS

The data presented in this investigation were
collected from available rocordsof the Tharparker herd
maintained at the National Dairy Research Institute,
Karnal (Haryana). The herd was established in 1923, when
61 animals were purcha sed from West Punjab (nou Pakistan).
Higtory of this Tharparkar herd had been extensively
detailed (Kumzran, 19563 Sundaresan et al., 1965 and
Bhatnzger £ 8l«> 1976) .

The breeding programme of Therparkar cous at
Karnzl wee to raise the pedigree Tharparkar bull calves
for distribution to éifferent state government s for

upgreding their 1jvestock. Since 1971, the Tharparkar

[{B]

females zre being crossed to exotic bulls of three bresds
viz., Holstein Friesian, Jersey and Broun Swiss for
reising crossbreds. Subsequantly, triple-crosses
(Holstein x Brown Swiss x Thzrparkar; Holstein x Jersey X
Iherparkar) have also been obtained.
Pedigrees of Tharparkar famales crossed to

_potent exotic sires were traced asg far as possible. The
performance records of 474 cous, 83 sires and their 1094
daughters constituted the naterial for this studye.
Informations ON parsentage, date of birth, first 305-day

lactation yield (kg) end 1ifetine 305-day production (kg)
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uere collected from the available records: from 1923

to 1978. Informations on first: 305-day yield (kg)

“and lifetime 305-day yield (kg)'for all the daughters

‘'of the sires occurring in the pedigrees were also
collected., Lactations, uwhose length.were less than

100 dsys, were considered abnormal and, thus, were

" excluded from this investigation. Data on lactations

of less than 305-day standard length, incomplete due

to aCcidents (death, culling, transfer), were also not
considered, If an animel produced milk for any number
of duys between 101-3G5, the laqtation was considered

to be 305;day. On the other hand, if an animal produced
milk for more than 305 days, the first 305~-day production
was accounted,

Milk records in pounds were convarted into
kilograms.

The breeding velue, the average effect of
perental genes that determine the mean genotypic valus
of its progsny, was calculated by the method based on
'standard progeny-reﬁords' or 'standard daughters'
(Robertson, 1959). The information obtalned from sach
mémbEr of the pedigrée was expressed és the equivalent
nunmber of standard daughterc, defined as ths first single
jactation record of one daughter.

In ordef to evaluate the greeding value

of an individual on the basis of its pedigree, the
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following four items of information were requireds:-

1. The phenotypic value.

2. A scaler factor which equalises phenotypic
value from different genefations,

3. A "weight" which expresses the accuracy
of the phenotypic breeding value (based on the amount of
information an animal contributed).
]

4, R conversion factor which transfers "weights'

from one generation to another.

1. Phenotypic Value

Instead of ebsolute yield, the yisld relative

to the herd average was used. In respect of bulls, the
progeny tesiing result wes expressed in relative terms.
Age correction fectors were not azpplied as they uwers

2ly confoundecd with year effects and because even

m

inves

8]

small errors in age correction factors derived from other
sources could create 2 serious bias in the estinates

(Rendel znd Robertson, 19503 Henderson, 1958; Tajane, 1975).

m

2. Scale fector

The phenotypic values were transferred from
one generation to the previous or subseguent generation by
multiplication by two. The reason being that progeny is
expected to differ from the herd mean by h21f the deviation
of the breeding velue from the mean of the animal in .
question. So, to consider the progeny on the same scale,

it wes essential to multiply the deviation by two. The

csame @pplied to the members of the previous generation 2lso,
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because they too had helf the genes in common with the

~animal. in question,
3. Weight

The weight was expressed as standard progeny

record,
(2) Bull:— A bull whose breeding value was estimated on

the basis of the first lactations of n daughters was given
a weight 'n‘.
(b) Cowé- The correletion between thez couw's own performance

and her breeding value wes h(/E?). The correlation for

cr
=T:
[14]
8]
(==
Q
Le ]
(1]
10
m
o
0
]
-4

ormance of m daughters wassi

m = no. of dgeuohisrs,
h2 — heritability of the trait.

This for equivzlence:

The breeding value of such a cow, having one
. : 2
lactation record, was given &8 weight 5 (iher =0t 25)%
Knowledge of more than one lactation yield increased the

accuracy of the breeding value ascessment (calculation

2 nh2 )
nES e

fixed at 507 when second lactation was teken into

of h This increase in accuracy could be
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,’.conside:ation in addltlon to first lactation, when the “third

1actétioh was 1ncluded, ‘the accuracy inoreased mith another
25% and so on. However, siXx ‘lactations almost gave complete
information. The weights for the breeding values of the cous
with different number of lactations have been summarised in

table I,

4, Conversion factor

The following conversion factor was used when

a given weight was transferred from one generation to another
(previous or subsequent).
Do25 nh?

2
progeny test ~  q4(n-1)0,25h°

b ="h

n n
= vl = —_—
n + 4 - h . n + 8
h2
where,
4 - h2
3 = S,
h2
n + 15

If a sire had n daughters, the equivalenf number of son's
daughters, m, was got by equating tyo bits of evidence

with the son's breeding value, io8e

et

/ 2

0.25 nh n

e T Y ; = VYo
s d / 14(n=1)0025h /-

in the first case, where,
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s d o '
son's breeding value.

‘ //' 0.25 mh% f’= /;_ﬁ;—_“_

//.1+(m-1)0.25h2 | // m+a

O ——

and rA_F =
s S

in the second case, uhere,

rA'F - Correlation between son's breeding value
s S '
and its daughters.

Equating these tuwo:

] / n o/ m
—— = —
V2 / n+a8a / m + a
/
na .
m — , for equivalence.
= 3n + 48
: a
c, Conversion factor = I + 42

1t means thet in order to transfer a weicht 'n' to 2

previous or subsequant generetion, @ multiplication with
2}

the conversion factor an +48 was required (Robertson,

1959) . Teble 1 2nd Table 11 summarise sone equivalent

standard dsughter records for females and males

respectivelye.

R
it

.='$orrglatiOn between. sire's daughters and,‘ .
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Table i; Egpbér of'eduiﬁalent standard daughter records

e oords Fauivatent sta ond devghters
(Lactations) ' On Couw Herself On Daughter
1 5 1
2 7.5 1.3636
3 8.8 1.5278
9 9.4 1.5986
5 9.7 1. 6330
6 or more 10.0 1.6667

Six lactations give 21most complete information.

The factor to transfer weight from cne
5n
n+ 20
standard progeny records ( heritability = 0425}

, Wherse, 0 = nunber of

generation to anocther is

repeatzbility = 0.50) .

Table 1i., Information given by 2 sire's progeny test
on the breeding valua of his son in terms

L : of the equivalent standard daughters records

of the latter

Sire's daughters Equivalent‘number of son's
daughters
5 1.,0000
10 : | 1.6667
15 2.1429
20 | 2, 2500
25 2.2778

50 3. 5714

100 4,1667

- e e -..—o-.—.—.—.—.—.—.—‘....‘.4.._.—-.




J R ——= — SN R

'Prediction of breeding value ' | C e e

Having combined all the evidence from pedigrea
jnformation to the animal in question, the breeding value
of such an anlmal was predicted by regressing the average

deviation back to the population maan by 8 factor? .

2
0.25 nh

4 + (n=1) 0.25 nh?

n 2 .
_n_ B
— 1% (for h° = De25)

Where,

n = total value of the evidence,

2
h2 _ heritsbility of trait,

4 - b
& = — 2
h

5o, the predicted breeding value of the animal in question
would be:?

PBV = b x Estimated breeding value.
.where, estimated bresding value is the breeding value of
the animal estimatéd by tﬁe actual rgcords available on

animal itself apd its pedigree information.

bBV 2. (Converted weight X Transferraed breeding value

(Eonverted weight + 15)
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In simple yords, it can be statedxthaﬁ to'finally |
predict the breeding value, the animal i started off with
15 hypothetiqal daughters at the herd mean (having zero '
'daviation)'and working out the average performénca of the

daughters jncluding the hypothetical ones (Robertson;‘1955).

-Accuracy of the ésﬁimate

The weight (the accuracy) as already
stated 18, b.
n
#
n + 15

Where,

n = totel value of the evidence.

Correlation

The correlation coefficient betul&n differe;t
variables wes cslculated &@s product moment correlation
using the method described by Sﬁedecar~and Cochran (1967).
The correlation coefficient was calculated by the formuleas

n

» XY
= $ = ii
Ty = i=1

/ B 42 hy2
s X =Y
/ i=1. i i= i

-

X and Y are two traits,
n = No. of observations,
= Squares of deviations from the mean for X,
= Squares of devietions from the mean for Y,

_ Cross products of deviations from the mean of

the two traits.

e T A S e v S T -
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Standard error of the correlation was calculated by the

formulasl
' /19.1‘

S.E.(r) =
‘ / n=-2

To test its significant 140 test was applied (Snedecor

and Cochran, 1967).
/D=2 . at n-2 d.f.

Regression

coefficient between dif ferent

The regression

variables S calculated by the formulas

n
X
b = $21 1'1
YX n 2
= X
o
and, its standard error =
/r—'
// £ v2 _ i?—.‘lXY
1.-:1 n 2
n :
/ (n-2 F xZ -
/‘ i=1
(EBeckez, 4S78)

Multiple-Regression Equeation

The multiple regression equation of Predicted

f dam and Predicted Bre

eding value of sire

Breeding Value ©

with Predicted Breeding Value of daughter was estimated:

Modeli~-
Y — X
iy = a + b1 1 + bzxz

Where,
Y = the predic

ted breeding value of daughter,

-
BRRRCS s ple s s S
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a = Constant,
b, = Partial regréssion,coafficieht of Y on X (Predicted
Breeding Value of Dam),
b, = Partial fggressioh coefficient of Y on X, (Predicted
Breeding Value of sire). S
The coeffiéienﬁs a, b1, b, yare estimated by minimizing the
quantity (Y - §)2 representing the rasidualvvafiation as
given by Snedecor and Cochran, 1967 (by inverse-matrix method).
The accuracy of prediction (Rz) of dependent
variable based on the independent variabies using the multiple
regression method was obtasined as?

@ SY.TX : ZY.ZX2
YX o —t o —=
b, 1 - )+ bz(Zsz - )

2Y2 - [Z(Yﬂz

n

The squere root of RZ2 wes czlculated toc obtain

the multiple correlation of dependent verizble with the

independent variable considered in fitting the multiple

regression egquation.
Standard error of multiple regression coefficients uvas

calculated by the formulai-
/ZYZ- bIYX, + Y
L3 X

st.(bi) = /Cy3 ° f—
/ n=-2

Where,

cii - element of inverse-matrix corresponding

to b..
i
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T-test of significance wes applied to test

the significance of paftial regression coefficients

(Snedscor and Cochran, 1967) .

b
1
1 at 0—2 dofo

5.E.(by)

-0=0—0~—




RESULTS AND DISCUSSION

,

The mean, standard error and coefficient .of
pvariatipn.of 1st,305¢day lactation production of 1094 ..
daughters of 83 Tharparkar sires, used for breeding .from
1923 through 1971 are presented in table 1. The highagt,
sire index was attained by GAMA sire (2667.50+332. 33)
while the lowsst was of sire number 808 (845.67:257.80).
These sire indices were based on four and three daughters
standard first lactation yield respectively. Ths
coefficient of variability among 83 sires studied ranged
from zero to 68.56 percent. The minimum and maximum
values of coefficient of veriability for sire having five
‘daughters were 16,04 (Sire 286) and 58.22% (Sire Shabir).
In genersl coefficient of variation was between 20-40
percenf. o
Predicted Breeding Valus (P.BsV.) of these

gires, calculated by their pedigree information and their
" oun performance (daughters' average as deviation from
herd mean) are also presented in table 1. pP.B,V's are
rbpresented as deviations from herd mean., All the
calculations are based on "rel;tive values" and not on
absolute yielas so as to minimize environmental cbrrela-

tions in the members of the pedigree, as reported by
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Thomson and Freémah (597Q)."1t’13 avidént'ffdh tablém1'i;:
that highest P.B.V. (+785.18).was recorded for Alam sire,
based on 24 daughters and joyest (-965.15). for Bringmore ‘
sire based on 16 daughters. They were used during the
years‘1938—1945 and 1930-33 respsctively. 'ODut of eighty—:
three sires used for breeding 58% (48) had posiéiye and
42% (35) had negative predicted breeding values j.e. their

' standard daughters' werse expected to produce more or

jess than the herd average respectively by the quéntity

shown. The negative predicted breeding value varied from

-965.15 (sire Bringmore) to =143 (S4re 371) and positive

predicted breeding value veried from +0.12 (Sire Iqbal)
to +785.18 (Sire Alan). It is noteworthy that 60% cof the

bulls that showed negative pP.B.V, had lactating dzughters His

after 1953 and 20% had lactating dzsughters before 1935
These results are 1in acﬁordance with yearly herd-average
which~are markedly less then the overall herd average
(2130.09 kg) after 1963 2nd before 1935 (Bhatnagar st al.,
1976);‘ Weights (number of *stendard daughter' reccrds ' i'

on which P.B.V, is pased) and accuracy of the prediction

are also tabulated. Weight is, simply, @ measure of

adcuracy of an index of germ plasm composition and
transmitting ability of the animal, The accuracy of
prediction of p.B V, of sires ranged between 01477 for

Sire Bahadur who had 1imited pedigree information without

. daughtér records end 00,8327 for Sire Nabha who had 2 record

of 70 tested daughters on himself and adequate pedigfee




‘ ,-44-
informétion also., 1t was observed that pedigree infdfmation
of the bulls, having a number of tested daughters themselves,
added little to the accuracy of the predibtion or the value'
ofzprediction as had slready been stated by different |
worke rs (Lush, 1931, 1935; Searle, 1964; Ernst, 19653
Sk jervold, 19683 Mostager, 1970, Uuan, 1974; Vinson and
Fraeman,'1974). Houwever, pedlgree information was quite
impprtant for sires having little or no information of their
own. Information on @s many as 6-7 'standard daughters’
‘could be added if the bull had a sire with a number of
tested daught2rs and if adequate information was available
from maternal side also. This was in accordance with
earlier jnvestigatione bY various worker§ (Copeland, 1834;
Korkman, 19583 futschellar, 1959; Dsinga, 1962; Engler and
Herzog, 1965; Herzog, 13653 Lempo and willems, 19703

VanVleck and Saster, 1572 Vinson and Freeman, 1974;

“e

'NcNeill et gl., 19763 Stewert gt 2l.s 1976) .

The. results obt ined on daughters' 2verage of
cires of same herd by Chander (1977) were little higher
than the present ones owing to the fact that in the present
study first lactation ( 100 days) records of all daughters
were used uwhile Chander probably used selected number of

daughters of 37 breeding bulls as being evident from the

number of daughterse.

The parent's P.B.V. would be of great help in
preliminary selection of future breeding bull at birth or

even before birth.
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AL AM ___(2) L.V, (5)
2568, Welqht
! B AHADUR 1982, 332420 o 22.93 Nmm& JM:.I mwk o ioted
M mprsr_z... . ....Nv 42.42 ._ao,_u. cmw . An.mwﬂwwnm:u .y
w BRINGMORE n;mm.mquuqm.mmn - 16,7954 o.mmom‘ +qmmﬁmv L wﬂ o :
| CHAND AN 1284.06+159.83 22) 30.52 2.5906 .5282 1824 . ..H o
w CHANG 1589, 914141, (16) 49.79 26,0689 . D477 +202,7959 o
| CHIRANII Mmmu.qmwbuo.wqﬂmmv 41,02 17.6667 0.6418 *75.4717 h
DALIP 1dmo.mq+uwA= 0(4) 38,06 2746236 0.5408 +368. 4044
w DILBER Smb.oow:msmg ‘6. o1 7. 5527 0.6485 o5, 5157
M UHrO>m Momm.wm+muu.muﬁmv 18.80 7.5308 0.3353 , -309.4185 |
M EIA] ,Amaq.mmwumu.wwﬁav 52.66 13.08254 0.3315 ~20.5054
EKKA NbaameHamN.coﬁqV 17.93 9,0173 0.,4796 -52, 2594
FALRHOPE mﬂmm.mqwbwm.uaﬁaqv 1.1 11,6751 0.3755 | +4N.bmmm
,qm~.<m+do».uAAuv 33,87 20.6253 0. 4377 +229,80%8
. .95(13) 29,22 6.9331 0.57%0 - +73. 9481
. 13.0000 0.3161 : +bam.mumw.
. 0a4883 M72.3573
-5.8154 o o
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) (2) (3) ) (5) (6
FAISAL 2192.86+152,39(14) 20,00 19,7521 D.5684 +u_onw.8mm
FIRSTHOPE  1520.20+245.33(5)  36,09- 5.0000 0. 2500 -21,2590
GAMA wmmq.mouuun.uaﬁ»v 24,92 8.6589 0.3660 +518.6116
GOPE | 1861.864215,87(7)  30.68 10,9901 0.4229 | +38.1428
HAKI M 2419.12+194.83(17)  33.21 22.7005 0.6021 +umq.aomm
INAN 1769.43+312.47(7) 46,72 12,3550 04517 #171.1456
IQBAL 1646.50+6.50(2) 0656 3, 6330 0.1950 +0,1156
JAUAN 1957,60+389.56(5) 44,50 10,4009 0.4095 +28.1992
JUNG 2234,00+4196,20(12) 30.42 15,3408 0.5056 +188.1528
KAMAL 1338.00(1) - 3. 8095 0. 2025 +482, 3905
K ATNOL ‘_mmq.mcu.wg.mosv 18631 3.6630 0.1966 +45,4116
KAURA 1756.75+524.67(4)  59.73 7.6991 003392 +37.. 3992
KURWELL 1693.63+155,94(7) 22,28 7.0000 0.3182 -11,4432
KURNOL 1642,06+157.79(7) 31,19 7.0000 003182 -13,7875
KULWANT 1945,46+96,96(38) 30,72 43,9490 D. 7455 +81. 9407
L AKHAN 2156.50+419,98(4)  30.95 9. 4009 0.3917 +103. 3344
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(1 (2 (4 — hmv. (6)
LATIF 2175.96+120,14(25) 27,6 30,7403 0.6721 +502.2122
LEAR 2893, 574252.62(14) 16,49 16,5137 0.5240 -36.6334
MAHESH "2211.25+123.10(12) 19,29 16,7348 0.5273 +461.1574
MAHARAJA 2531.66+130.87(32) 29.24° 35,2883 0.7017 | +610.1920
MAHANT 2390.40+389.56(5)  21.05 10,6685 0.4156 +590.0925
zym:» woum.mquqm.quﬁqu. 311 4q».oqmo 0.8327 +214.6481
N ARENDRA(79) prm.qqnaow.buﬁauv 47.96 16,6253 0.5257 -438,2646
NASEER 2611.00+217.69(3) 14,44 18,0173 043483, +464,6633
NETA Noua.oowAQ».mmhbv 17.16 9.6700 03920 +443,7942

OMEGA 2250.00(1) - 6.2173 0.2930 +470,7122

P ART AP 1663.934112.16(29)  36.24 33,6127 0.6914 -143,5415

PATHAN 2151,29+221.62(7)  27.26 9. 2865 03824 +174.6179
PRINCE 2128.17+246,57(6)  28.38 7.711717 0.3397 49,0313

QAIS Namm.qawaao.bohwuV 20,14 28,5729 046557 +545,2048.

RAJA 1565,75+230.21(8) 41,59 12,1073 0. 4466 1,937

PURAN 1768.00(1) - 643967 0.2990

+279.6996
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(1 (2) =y (1) (5) (&)
RANJIT 1939,00+99,95(48) 35,71 52,7795 0.7787 +38.4773
m»zwpmr< 2012.56+112.72(50) 3960 59,0009 0.7973 +18.7762
RUDRA 1813,90+120.08(42)  42.90 47,5191 0,7601 +29.7210
SIKANDAR Nomm.aqunom.»uﬁamv 34,25 17.6528 045406 +149,7446
SHABIR 1690.57+371,98(7)  58.22 12.0099 0.4463 +341,4465
SARDAR - Aqmq.moH~am.mmﬁ>v 24,88 6.8241 003127 ~222,6190
TIKKA 2415,06+102,32(49) 29,66 54,1913 007832 +734. 4158
THAKUR Ndom.mmemm.umnav 50,68 9.0619 0.3766 +528, 7571
UMPIRE waa.oownnm.oohpv 19,37 9.2508 0,3817 ymm.mmmm
WARYAM 2246.22+236,11(9) 31,53 14,0816 0. 4842 +539, 2329
m«; 1284,25+145,68(20) 50.73 20.0000 0.5714 18,8894
223 1545.60+295.39(5) 4274 11,0678 0.4246 +58.1551
286 1955,85486,99(13)  16.04 18.9497 0.5582 +Loa.mmm».
349 1632.75+334.57(4) bo.mm. 8.0667 0.3497 +;o~“qua_
353 1787.50+230.50(2) 18,24 6. 9331 0.3161 +172,3573
357 1674.74+89,92(31)  29.89 3643679 0.7080 aaom.mqu
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(1) - (2) (3) (a) (s) (6)

359 amoo.mmmniu.oaﬁov 42,59 13,4963 o.»quw ' =234.1915 . .
160 . 1355,25+432,98(4)  63.90 9.1085 0.3778 -239,3310 I
361 . 1308.00+445,79(3)  §9.03 7.0397 0.3194 +98,3878 h .,..w
371 1339,33+349,35(3)  45.18 B. 5705 0,3636 =1.4283

308 1436.50+388.31(4)  54.06 8. 3357 0. 3572 ~228.4916

426 1831.634114.43(19)  27.23 24,2149 . 0.6175 ~18,9038 -

478 1501.79+101.48(29) 36,39 34,4054 0.6964 -512,7214 .
~,.mS o 1670.111169.67(9) 30,53 13,4255 0.4723 ~209. 4999

535 - - 5.0438 042516 +a~A.Nmmw

580 1336,90+215.91(10)  51.07 13,6304 0.4762 -336,2171

599 1337.334194.76(6)  35.67 9,1436 03787 -145,6763

610 amma.mqumo.wgmwv 44,30 11,2654 0. 4289 -190.5280

613 1425,504252.85(8) 5017 12,1629 0.4478 -273.5218
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619 1734,40+146.77(10) 26.76 15.3714 0.5052 ~75. 3752 -

627 1538.75+120.26(8) 22,11 12.9437 0.,4632 -137,2716 .
630 1160.004157.49(7) 35,92 Ao.maum 0.4127 .|umo.oamb

652 Aumo,gowmmmwooﬁmu 68. 56 6.9299 03160 -62. 3670

710 1238.084182.59(13) 53.18 18,2355 0, 5487 uwmq.mumo

711 1063.80+125.17(10)  37.21 14,8240 0.4970 -508. 9672

718  1292.004451.75(3)  60.56 8.4175 0.3595 -240. 3324

808 845.67+277.80(3)  56.92 6,7174 0.3093 -331. 8646

.IC'.:I.I-.uI-'sl.'il-l..-l-ol..-l—l-'-l.-l-l-l-.lo-I - e -

The numbers in pesrentheses indicate the numbor of daughters per sire.

n = total valw of the ovidence
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1“4 ff The Predlcted Braedlng Values of 93 Tharparkar
Foms that haVe been used to produce crosebred progeny sincs

A 1971 gnd their dams is presented in table 2 alongwlth the

: "accuracy of the predlctlons . -Only 16% (15) out of

v

L e N

" these cows showed posztlve PEV, while’Bdﬁ (78):had negétiue
" bBU, Predicted Breedlng Value of cows ranged betueen
-585.04 (Cou 693) to +262.01 (Cow 369). Eighty-five of
thece couws had commenc ed iactation after 1964, the year
from which & marked decline in herd averageiwas Qitnessed
ae shown by yearly herd averages (Bhatnaoar et g1., 1976).
For their dems PBV ranged betueen ~420.5558 (Cou 594) to
+609.5837 (Cow 565). In the case of dams 43% (40) had
p051t1ve PBV uhile 575 (52 ) had negatiue precicted breeding

value, The accuracy of prediction varied from 0.1219 (Couv

512) to 0.5107 (Cow 425) for caughters, wherezs for their

dems, it varied betwsen D.1664 (Cow B857) and 0.5175 (Couw

514). By observing weights of the predictions, it is
concluded that information on animal would be atteined

equivalent to 6-7 standard daughters of & good'pedigree if

It is a2lso

records of her ouwn performance were lacking.

observed that more weight was exhibited in case of the

enimale whose sires had large guota of information (on

standard daughters), couw had production records herself,

besides having &dequete maternal information also, Similar

__ inferences were drauwn.by Copeland (1934); Fewson (1959);
- o —A‘
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(1) (2) _(3) (4) (5) ) (7) _(8) " (o)
486 947 Chandan 14,9005 0.4985 «194,1034 13.4258 0.4723 +amq4momn
408 a0 223 13.8312  0,4797 =62.5756 13.8985  0,4809 rmuuLdomu
512 E-163 286 12,0824 0.1219  -52,8182 11,6330  0.4368 +9,5382
515 366 286 14,1479  0.4854 +165.7918 10.4445 0.4105 +u4m.mmoo
520 353 286 1443670  0.4892 =141.2630 12,6199 0.4569 ~367. 9800
522 888 286 14.5256 044920 +37.4268 14,4002 0.4898 Au>ermam
525 13 360 13,9039  0.4810 =104.6506 15.8254 0.5134  -63,9743
559 729 361 13,3163  0.4703 +230,8267 13,4959 044736 +~mu.moom
566 999 357 15,4253  0,5070 =~207.3189 15,7061 0.5115 +3,7942
577 359 371 12,5647 0.4558 +27.2773 5.4091.  0,2650 -mu«umuo
582 431 357 15.1000  0,5018 =95,1325 12,1245 0.4470 uaw~¢maqm
578 471 3M 13,6505  0,4765 =139,3534 15,0953 0.5016  -351.9246
583 810 426 16,0725  0,4979 4125, 3646 14.8943 0.4982  +355.5585
587 467 426 14,3175 0.4004  +50,6653 15,4509 0.5074 +68.9100
602 379 426 14,2914 0,4079 +120,2681 9,0181  0.3755 +m».qm~m
626 419 357 14,9971 0.5000 =A4.0258 10,9712 DJAMW> mewwwqm
629 698 426 14,8838 0.4901 +88.4315 15,0326 +548.1900
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708 407 478 14,8152  0.4969 =214.1725 9,8798 0.3971 =373, 3249
710 994 478 12,8477 = 0.4614 -415,6184 15,5344 o.mumm +mu.opmu
712 553 478 9.4602 0.3868 =474, 2601 7.0146 ‘0.3186  =402.1325
718 915 NK 11.5537  0.4351 =32.4795 15,1332 0.5022  +412. 2669
720 971 357 12.4430 0.4534  -358, 7000 10. 4680 0.4110  +80.0059
733 561 Kamal 7.9240 0, 3457 145, 3295 d».wqom ,o.»omg +406. 5235
739 766 532 15.5797 o.awmm ~45,5811 15, 3256 0.5054 +162,5175
741 567 580 11.6214  0.4365 =278.6594 14,4139 0.4500 uum.obma
749 515 580 13,7908 0.4791 -50.6836 14,1479 0.4854  +70.9425
755 564 580 14,0641 0.4839 =164.9210 13,7490 0.4782 -114.0807
759 924 619 14,0113 0.4830 +115.6550 15,9670 0.5156  +312.6933
761 897 580 13.5997  0,4755 -135,1932 15,3670 0.5060 ~8.5125
764 502 599 18,6531 0.3658 ~ -331,0578 14,2977 0.4880 -187.1883
777 546 613 11,4272  0.4324 -198.6971 3.4389 0.1865 +80.1373
779 906 NK 9,7022  0.3920  -44,4274 Qu.umw& 0.4715 =269.5306
784 518 613 12,6086 0,4567 :dmm.mmwm 12,4447 0.4534 u;mu.qmoi
811 475 610 8.5825 0,3639 =325,8020 11,0642 0.4 245 uwmm.qmqa
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
814 uao 610 8,8769 0.3718 =441,8216 14,1917 0.4862 ~237. 2200
817 580 610 2.8612 0.1602 -186.9790 043784 0.2639 =216.5782
827 514 627 3,969 0.2092 -=182.1914 16,0873 0.5175  +449,1111
848 382 627 9,0979  0.3775 =512.2424 14,8844 0,4981 =267.5059
853 557 630 13.0080 0.4644  =172,0771 12,0728 0.4459 +36. 2085
859 428 630 3.0066 0.2024 -278,8255 14,2545 0.4873 -241.8869
BG4 665 627 11,5332 044347  =524,8723 14,1144 0.4878 ~792.8821
867 539 627 9,0312  0.,3758 =291.5746 14,0913 0.4844 +Am¢.dmcm
870 531 610 11,1313 0.4260 =319,1064 11,5431 004349 namq.mqmm,
884 525 711 11,6769 0.43708  =520,2370 13,9039 0.4810 |aou.mmomﬁ
835 594 718 u._mcqw Ns1790 =301.5476 11.3102 004299 . =-420,5558°
887 454 630 347749 02011 nmmw.maqu 13.8867 0.4807 =265,5760
893 479 619 09,3352 063836 =196.1237 15.2395 0.5040 . -162.2810
895 577 619 4.1021 00,2147 -21,7939 12,5643 0,4558 +Nq.mquw_
906 460 710 13,1421 0.4670 =366,4397 12,8680 0.4617 namo.qmum
909 502 710 4, 4690 0.2295 =331,1871 14.2977 0.,4880 -187.1833
915 611 710 1342606 0.4692 =516.6117 14,1994 a.mmmu ~399.7662
920 >Mm 711 4,2974 0.2227 -257.8942 15,3230 0.5053 -71,9653

'.0.003*&.
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_53_ D
Mutochellar (19595; Dea£on and McGilliard (1965); Syistad ’
(1971); VenVleck and Caster;(1§72); Poutous 8t al. (1974);
Bratt and Elofson (1976). Hoyever, some other workers |
found 1ittle or no significance of pédigree in?ormétion in
case of cow evaluation for milk Qield (Henderson, 1964;

Kakhikalo, 1973).

Correlations;

Coefficients of correlation were calculated

between dif ferent variables to perceive their relative

dependence on each other, Folloming correlztions were
calculateds-

1. Couw's PBV and its actual performance.

2. PBV of couw and PBV of its dam.

3, PBV of cow and PBV of its sire.

4, PBV of cou and zverage of Sire + Dam

(Midparent) PEV.

5, Actuzl performence of cow and PBV of its dam.

6. Actual performance of cow and PBV of its sire.

The results albnggith etandaerd errors of the
gstimates and number of péired observation is presented
in table 3.

The correlation coe fficient between cow's PBV
and its ectual performance uwas found to be positive and
highly significant. Its value was found to be 0.7037:0.0572.
Using Robertson's method, Kenopka et al. (1971) found a

significant correlation of +0.238 between the breeding
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value e ,
of heifer and their milk yield.;:Vlnnlchuk (1974)
estim
ated 1st lactation yleld of & cow.on: the basis of 1st
lactati
atlon of its dam, its sire's dam and matgxqalhg:qndm_u.
m He found a carrelation of +0.58 between the

est
stimated and actual YIBld of cou, which is little less. .

t .
han the present estlmate. Homever, Bray (1975), working =

on bulls, calculated predicted difference -of bulls on the
basis of pedigree indices and found a correlation
coefficient of +0.357 between actwl and estimated_PD for
milk and +0.293 for 4% FCM, Such high correlatidn, as
obtzined under present study, meYy be attributed to the
fact thzt predicted breeding value of couws are based on

records on their cun performance in addition to ancestral

(V3]

TECCICSe c, it can be easily concluded thzt if a cou

hzs procuction reccrc herself { however limited) and -

acescueste pedicree information, the estimate of breeding

se besed on sum total of this information gives & good

.
veat (=

jndex of her phenotype. In present study, PEV of couws

could mnot be compared with their subsequent (additional)

lactaiion records, as the latter were not aveilable till

the time of submission of this study.

Coefficients of correlation betusen predicted

breeding value of couw with that of

(i) Dam's PBVY
(ii) Sire's pPBV
e of Sire + Dam (Nidparent)PBV,

(iii) Averag
e +0.496510.0773; 0.5860+0.0692, and

were found to b
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| u.'55513b.07és respectively. ~All results werd ‘ﬁbéitng'
and hiéﬁly'sighi%icant.—~Howevef, theée resQlfstwafe lower -
than correlation between cow's'PBV and her'abtuai;péffor?
mance asg foﬁnd,by Konopka et al. (1977)..‘

Neumann é;ﬁlfiégehbaum (1972) calculated genetic”
correlation between daughter and dam and'founﬂ‘it to be
ranging between +0,13 to +0.72. The mid-value is quite in
correspondence with correlation found here betueen couw's
and dam's PBVs, Although there had been numerous studies
on sire-son correlations of breeding value (Holl, 1967;
Hedelova, 19683 Pilz and Schonmuth, 1974; Butcher, 1974;
Hornansky, 1877), no such estimate was found in literature
for sire-daughter or mid-parent daughter. Positive and
highly significant correlations indicated that transmitteble
genetic worth of the dams and daughters, sires znd
daughters or midparent values and daughters were highly
at par i.e. the genotype of sire, dam or mid-pareﬁt was
highly reflected in the genotype of Qaughters, under present
study. This would suggest that we could predict the
genotype or genstic worth or breeding value of the cous
on the basis qf oenotype or genetic worth or breeding
value of their sire or dam or midparent. Further, if
there were no pronounced environmental effects or severs
environmental fluctuations betwsen the two generations,
records of sire and dam should be reliable predictors for

the future performance of their daughters. That is

daughters of good sires and dams, in general, in Tharparkar
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herd at N D.R 1., Karnal were axpected to produca goodf L TR
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daUthers. Homever, correlat;on of PBV‘a of grand

P

daughter with any of its grand parenﬁs was not found R
to be significant, All ualues were near zero and thus’
were considered dnimportant. B

Coeffipient of cdrrelationtoflsireué PBV on

actual performance of their daughters dés found to be
+0+154740.1135 based on 75 paired observations. The
estimate weas positive but hon-éignificant (RLU°05).

B.R.; L.A. (1973), on the other hand, found highly

significant correlations betuween breeding value estimates
froﬁ zncestor proofs of bulls and thair dzughters which
ranged from *0.43 for bulls with 30-40 daughters &nd
J.51 for bulls having 51 daughters. Pilz and Schonmuth
(1974) found similer rssults to the present study. They

found, for 500 bulls, thet corralation of a young bulls

e*‘e

clascification with his later asssssment (daught

performance) was +0.17. It is observed that, whereas,

correlation of breecing valuee of sire and dzsughter uwas

found to be positive and highly significent, the correla-

tion between sire'’s breeding value and daughter's actuwal
production performance was positive but statistically

non-significant and was quite lowe Above said observa-

tions are conclusive of the fact that, whereas, genotype

of sire is a good predictor of daughter's genotype, the

phenotype of the daughter cannot be directly predicted

by the genotype of her father. It may be owing to the




‘fact that sires contribute less than expected to the
accuracy of predicting daughters' yield. Or predicted
breeding value of father is not at all responsible for
the phenotype of the daughter and as‘such no selection: -
can be practicéd for daughters on the basis of the
Predicted Breeding Value of their sires;

" An attempt was made to find out correlation
between predicted breeding value of dams and actual
performance of their daughters, A pOSitige correlation
of +0.1572:0.1104 was cobtained which ua§ non-significant
(P/0.05)., Deaton {1964) and Deaton and McGilliard (1965)
found the correlation betwesn cow index {based on
information from ancestofs) and 2n unselected daughter's
record was 0.1666, wvhich was quite close.to the present
velues. Engler an? Herzog {1965) found a low but
significant correlation {+0.2) between complete lactation
yields of dam (minimum three lactations) and daughters
(éverage 31.2 per bull) of 436 Suiss Bfoun bulls.
Kovalcikova and Plesnk (1970) in 340 dam-daughter pairs
found coefficient of cﬁrrelation for milk yield as 40,15,
+o,§4, +0.28 for second, first three and peak lactation
respectively, All estimates were significant. However,

.McBGi1liard (1974) and again MeGilliard and Freeman (1976)
analysed data on 10349 Holstein-Friesians and found that
Expected Average Transmitting Ability (EATA) of dams '
(which estimated half the genetic worth of the couw from

her records, and records of her dam, daughters, maternal
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and paternal sisfefs)'was correlated with.acfual,milk yieid .
of daughter's first lactation by +0.18 compared with an
expected value of +0.20. It may be concluded that
Predicted Breeding VYalue of dam-is not responsible for the
phenotype of ;ts daughter and that~effect'of the ‘-environment
is a major fector contributing to the actual performance
of the daughters, As such a selection for the phenotype
of the deughter cannot be predicted on the basis of Predicted
Breeding Value of their dams.

As correlation of‘daughter's actual yield with
Predicted Breeding Velue of its either of the pafents were
found to be quite low and non~-significznt, it was not
considered worthwhile to go further back and find out
correlations between daughters proZuctiosn cecords and
genetic worth of members of its arang paresntal generation
i.é. maternal znd peternal gra?d sire and maternel and

paternal grand dams.

Regressionsg

The regression of deughter's predicted breeding
value on that of its dam, sire, and midparent were found
to be +D.4195:0.1060, +0°5044i0.0998 and +0.5862:0.0830
respectively (Table 3). Accuracy of the estimatss (r?)
ués found to be D.2465, D0.3434 and 0,3082 for the three
regression coefficients respectively. Politiek and Vos
(1963) found-that regression of Average fat yield of dem
and its progeny was +0.5. On the basis of above estimates

of regression coefficients, it can be concluded that

LR s TP
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prédiéi%d'breeding~Lélues 6f daﬁ}‘éifé;égaﬁmahzgé}gﬁ%
are good ihdicators.of predicted breeding valuerof‘their
daﬁghtefs. Suﬁh a érediction.ﬁés‘feééibie.ahdiéccbraéy'
of prediction was highest for sire while that for dam was
s@gn%ficantly lower.’ So, predicted breeding value of sire
was definiteiy & better predictor for daughter's predicted
breeding value. Regression coefficients of couw's PBV with
any of its grand pasrents were not found to be significanﬁ.
Values were quite near to zero with high standard errors.

Regression of actual performance of cow dn iis predicted

breeding value was found to be +0.304630.0351. The

accuracy of prediction was 0,4951, Pouwell et 2l. {1577)
found that regression of zverage daughter performance, as
celculated by Modified Contemporary Devietions"on its
pedigree indeX was near the expected unity. The estimate
made here is quite low, probably because of the fact that
envi;onment played a greater role in dsciding the phenotype
of the animal, However, as accuracy of the prediction
being quite high, it can be concluded with reasonzble
accuracy that we can predict the actual performance of cou
on the basis of its predicted bregding value %sing the a
estimate of regression. : . ;
Regressions of actual performance of couw and.

PBV of its dam, and sire were both found to be quite loy g

(0.0628+40,0536; +0.0728+0.0544 respectively). Accuracy
of the estimates was 0.0247 and 0.0239 respectively,

Results are thus non-significant and of little practical

e e ———
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importance, whatsoever.A It may be again emphasised thaﬁ;'

because of greater role of environment in predicting
phenot ype of daughters, the PBV of sire or dam are not

good predictors for the phenotype of the daughters.

Partial Regressions e, b

The partial regression coefficients were.
calculated between daeghter's predicted breeding value
as dependent variable and dam's preﬂicted breeding value
and sire's predicted breeding value 2s independsnt
variables. These estimates alonguith their standard

errors have been given in table 4.

Table 4. Estimates of partial regression
coefficisnis anz multiple corre-

lation cosfficient.

._.-.—.-’.—'.- .-.“.”.--.--.o-.“.-..--.—.. . gmg s - e e ™. T e

. fivltiple
Dependent Partizl RegreSSLDn &2 correlation
var%igle Coefilicziznts coefficient
by by g = /g%
X X X
X1° 2 2 1
PBV of cow D0.3179** D.E14E**  D.4539  0.6811
+0,0694 +0.0709 -

—————-_.—-.,....—...
.-.-.—.—.o—.o-. . e - . . - - .

##Highly s:\.gnlflcant (t-test at P/£.01)
Where, X1 - PBV of Dam, X2 = PBV of sire.
Partizal regression coefficient of PBV of cow
on PBYV of Dam was found to be +0.3179:0.0694 whereas that

with PBV of sire uw@s 0.4116:0.0709. Similar results

Ly T L e wegmmgn v T
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were obtained by Pomell st al. (1977) who obtained
ragressxon of average daughter parformance (delfled
Contemporary Deviations) on pedigree iqdex9

Prediction equation

While fltting the prsdlction equatlon en .
intercept of -445,2216 kg was obtained. Butcher (1974)
obtained an interéept of =325 kg for the regression of
son's proof on pedigres index.using records of 340
Holstein-Friesian sons.
The prediction equation wassi-

Y =445.2216 + 0.3179X, + 0.4116X, (R = 6B,11%)

Estimates of partial regression coef?icients
indiceted that prediction of daughters breeding value oan
the bzsis of PEV of sife was more reliable as partial
regression coefficient wes grgater end so more reliance
couid be put on PBV of sire while precdicting the PEV of
daughter. The estimate with Dam's PBV w2s 2 bit low but
it was also highly significant and thus reliable. Accuracy
of prediction was qpite high (R? 0.4639), Highly
significant multiple correlation coefficient (R = 68.11%)
of sires' and dams® PBV yith daughters PBV suggests that
these characteristics provide a sqfficient knowledge of
daughters'! PBV, Attempts were not made to go back to
gfand pafantal generation as correlation coefficients
between cow's PBV and members of its grand parental

generations were insignificant and low.
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It can thus be concluded that good prediction.
of daughter's breeding value can be made even at the tima

of choosing its parents, on the bagis of their predicted

breeding values, using above prediCtion equation. Since’
'predicted breeding val ue of animal is highly correlated
with its actual yield (+0.7), it would be possible to
predict the production potential of an animal, very early,
in its 1ife. Such Jjudicious seiection might be, thus,

expscted to boost the milk production and thus profita=-

bility of dairy enterprise.

-0 =0 =




SUMMARY AND CONCLUSIONS

' Perforﬁance records of'474.fharﬁarkar 60@3,

83 sires and their 1094 daughtefs>from 1923 through 1978 -
at the National Dairy Research Institute, Karhélbconstituted'
“the material for this‘study. Prédicﬁéd bféeding véiues
were calculated using the method deséribed by Robertson
(1959).

Data on parentage, date of birth, first 305 dayé
lgctation yield, and lifetime 305-day lactzstion yields
were collected and analysed for calculation of Precicted
Breeding Value of animals.

The influence of parents' Precicted Ereeding
Value cﬁ Dzughters' Precicted Breeding and Bzughters"
actual performcnce was investigated. In adcition to this,
" the effect of animals' Predicted Ereeding Vzlue on their
oun actual performance was also traced.

‘It waes reveazled from &verage daughters'
performance that more of the sires shouing negative
Predicted Breeding Value weré used before 1935 and after
1964, the years where yearly herd averzge ues less than
the overall herd average. In case of couws, it was again

found that most of the cous having lactation performances

after 1964 had negative Predicted Breeding Values.




For both males and females i@fo;mationwon
asg many as siX to seven standard daughters uw@s achieuea
by virtue of solely good pedigree records. Significance
of pedigree information decreased as infarmation on
Bnimal‘s own performance incréaseq. Houéug;, if an animal
had production record itself; 1t$ siré.h;d é.ﬁumbefnéf |
tested dasughters and‘édequate infomation ffom maternal
side was also availeble, the sum total of-this information
proved to be a good index of animal's Predicted Breeding
Vglue, Pedigree informe tion in case of animéls lacking
production recor&s themselves was found to be guite
vzlueble,

The correlation coefficient between couw's
PEV 2nd sctuzl performance (?G.?DS?jG.DS?E) we s fcund
1o be highly significant. Coefficients of correlation
between Precdicted Breeding Value of dauchters and that
of their cems, sires end micgperent (+0.496510.0773,
+0.5860+0,0692 and +0,5551+0.0725 respectively) wsre 2lso
found to be highly significant. Howsver cérrelations
between dauchters' actual perfommance &nd Predicted
Brosding Values of their sires and dans (+0.157240.1104

- and +°'15"7i‘0'”35) were found to be non-significant.

Similarly correlations between Predictea Breeding Ualueé
of grand parents and actual performance of daughters

ag well as pradicted breeding values of daughters were

found very low &nd statistically non-significant.
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Regréssidd doef%iciedts-d% ddughtais{,Prqdiéted{.
Breedlng Value on. Predicted Breeding Values of its female,
mgle and midparent (0.4195+0.1060, 0.5044+0,0998 and .. .
+0.5862+0.0830 respectively) were found to: be. signi ficant.
Accuracy of estimates (R ) was: found ‘to be De2465, 0.3434
and D.3082-respectively. Highest accuracy (0.7036) was
obtained for regression of daughters' actual performance
on its Predicted Breeding Value (+0.304640.0351) uhich was
also highly significant (rf0.01). However, regression
coefficients of daughéers' actual performasnce on Predicted
Breeding Yalues of their dems end sires were both
(+0c0523i0.0536 and 0.0728+0.0574 respectively) found to
be non-significant with low values df accuracy {0.0247
and 0.023S respectively).

Partial recression coefficients between
dadghters' Predicted Erseding Vzlue and Predicted Breeding
Values of dams and sires were found out to be +U.3179:0.0694
add +044116+0.0709 respectively., Both were highly
signiffoant. While fitting the prediction equation 2n
jntercept of =445,2216 kg was obtained which showed that
base production of the herd of present generation uas quite
lower than overall herd average. Prediction equation was
fitted asé—-

Y = —445.2216 + 0.3179%; + 0.4116X, (R = 6B.11%)

It.is concluded that good prediction of

animals' Predicted Breeding Value could be made using the
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" records of Predicted Breeding Value of their parents.
‘As such prediction could be made even at the time of the
deciding the parents of future offspring. It is further

pointed out that this would probably help -in early culling

of 'would be' low producing aniﬁals and thus hélp in-

enhancing production average of the herd.
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