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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 infor