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INTROPUCTION

The Institute of Agricaltural Research Statistics collected
breeding data from some important breeds of dairy cattle maintained
on several livestock farms of the Central and ﬂz:‘?ﬁu Governments as
well as private institutions. Some m;mmx inveéstigations with the
holp of such data ware undertaken by Amble gt al (1967), Naranin and
Garg (1972) and others. The data collected included, recorda on milk
yield for sach lactation of a given cow. It is found that the maximum
namber of lactations of 8 cow, upto which the data were recorded is of
the order of shout 15. However the mansgement practices in the herds
are such that & cow is culled as soon as she becomes unprodactive. Such
culling has to be undertaken in order to Rllow for their replacement by
heifers. As such If a particular cow continues to give milk upto a certain
order of lactation, say k-th, then ch; can be said to have survived (k-1)
culling i.¢. during (k-1) proceeding lactations she was not removed from
the herd for reascrs of poor performance, on the assumption that the
disposal of & cow 10:_:& sons uaconnected with its productive performance
{s not very frequent, Slnce the herd owner judges the cow not only on the
basis of mitk yleld but on all commereial characteristics, the length of
llltfnl life of & cow in the herd is an indicator of its commercial vwalue.
Az shown by Robertson (1966), the culling of & cow can therefare be
regarded on the basis of truncatica selection using a culling variate of
which one component is the milk yleld of the cow. A high yloMder cow
is likely to survive severatl cullings and can therefore have a longer

production life in the !xezd. From economle point of view also the



imgevity of & cow {n 8 given herd ;a of vital importance. Rendel and
Robertsoa (1950) showed that the.increase in the Average production

life of a cow by nne Wactation is equal to that obtlh:i“by {ncreasing
milk yleld by about 35 gallons. [t is therefore, necgesary to study

the relationship batween the lengevity of 8 cow apd its milk yleld in

the firet lnctation. A metsure of this longevity can be taken an the
proportion of cows in the first lactation which survive to various orders
of lactation,

Only fow studies on the yleld -survival relationship in livastoek
have bean conducted in the paat. For instance, {n cattle, Robertsan
and Barkar (1966) studied the correlation between longevity and fir st
iactation milk yhl\d. In sheep, Bhatia and Narain (1973) studled the
retentica of a sheep in the flock and Its relationship with its wool yleld
in the Initial$lip,

With ;io above end in view, the present lnnatlphen deals
with the probability of survival of a cow upto & glven lactation and its
relation to its yleld in the first lactation. An attampt his also been
made to study the heritability of survival and its genetic correlation

with milk frield in the first lactation.



The Institute of Agricultural Research Statistics collected
data from wvarious organised I'ndh; hords of dairy cattle spread over
about 25 years, The data used in this study pertain to the following
five hords: - \b"“

1. Red Sindhi at Hosur , L
2.  Red 8indhi »t Bangilore

3. Kaagayam at Hosur

4. Thawpaykaz at Patna

§.  Kaakrej it Anand

A detalled desaription of the davelopment of ench of these
herds and the nature of their records have boen descrided earlier by
Amble g al (1967). However in the case of Kankref herd at Anand, the
data utilised fn the aAdove study related only to the period 1944 to 1988,
More data in respect of this hezd for 1936 - 1963 were received subse -

quently at the Institute. The present investigation takes {nto account

this sdditional data also.

The apalysis of dats in the studies undertaken by Amble
gt ) (1967) and Narain and Garg (1972) included &8s many as six
characters of first lactation vis. lagtation yleld, lnctation length,
vield per day of Iactation, calving laterval, yleld per day of ealving
interval and age at firat calving. In the present iavestigation, however
we confined to the charscter first lactation milk yleld but extracted



information about survival of the cow to varicus orders of lactation.

B was found thet data in rvegard to firet lactation yleld and first Inctation
length wers Availadle for cows a{tol sbout 18 lactatiogs in the fouy herds
meationed at 8.No, 1to 4above. In thecase ‘?if““" at Apapd
maentioned at 8.No, 8 above, data wers available m\y for fivet lactation
yleWd for cows upto abeut 12 hantimu. Data on progenies of sires with
brand number sero in esch of the herds was sxcluded from the stady,
since data on thelr dams were not available. The mumber of eowa of
sach of the five hexds for which survival-yleld dats were so available
are given is Table - 1. In allthe five herds these records gould be
sorted cut according to sive groups. If a particulay sive had loss than
§ daughters, it was discarded. In each herd and for each sire so
selected dam -daughter pairs were formed with respect to fiz st lagtation
milk yleld. The extent of data oa the aumber of sires, number of
dsughters and pumber of dam ~daughter paire for ench of the five herds
ts gives iz Table - 2, |

aa l X O

The processing of survive! dita was done accordiag to the
following procedure, taking lnte'wemt the charactars mﬁk yield aad
laetation length in fivst lactaticn. |

Take firat the chluctor milke ylold ln.d nucruh‘ oy each
cow, upto what czder of lactation the lu!ewmtlm is anllabio Put
a tick mark in a table l.n the aolmt provided !o! hcutlom. wherevar

the {aformation {5 svailable for the cow of & particular brand




By dolng this for all the daughters of various sives in five diffevent
herds we get tables which would have & one-o-one correspoadance

with the originsl data regarding the character milk yleld. Now take
agother character lactation langth and put & tick mark in the above
tables for those lactations of a cow which did nct have h?;rmnlo.a
about milk yleld but have now the information QW lactation length,

Do not put a tick mark wherever a tick mazk {s alrveady there for a
particnlar lactation. In thls manner, tables become available which
give us the prebabllity of survival of a particulae cow $o various crders
of lactation, stazting from the {irst lactatiom.

o emtion umm. e the et lactarion

With the help of above tables, we find the sumbars of cows
which aze avajlable in st lactaticn for each of the five herds. In each
of the hard and over all the sire groups, count the number of cows of
the firat Iactation which have sgrvived to 2nd lactatica, 3rd lactation
sid so gn upto the available order of lactation. The mamber of cows
avallable ia the fivet lactation is then taken as a divisoy for all the
1actations. The proportion In the st lactation la then obvionsly cne and

in the subsequent Inctations are less than one.

urvlveu to awum crdor a! umﬁoum o

The sverage milk yleld of cows ia the lst actation Is caleulated
by taking simply the avarage of the records of milk ylelds in the st
lactation. Besides this sverage, the ylelda of the cows of the first
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hatation surviving to subsequett rwders of lactation are alsc calculated.
In a similar manner, the average lactation leagths of cows ia lst ctation
apd of thelr sarvivors to subsequent oxders of hct::l’m were Also
galculated. Further the average milk yleld per day.of lactation of a gow
{n lst lactation was calculated by dlvldpg the flrst lactation yleld by ite
ctation length. The sverage milk yleki per day of lactation of cows In
the firat Inciation as well as of thelr swvivozs to subsequent axrders of

lactation weve then wovked out,

2.8, Caleulation of Progeny test valuee (5) of sives based on dam-
daughter compagison for 188 Wactation yield as well 88 those based
on only daughters first Inctation yleld.

Ia oxder to valats the probability of aurvival of & cow with its
paxformance in the first lactation in regard to milk ylald, & progany test
of onch sire Is required to be worked cut. This can however ba done
{n two ways, Wo cad compare the dagghters performance with the
corvesponding dam- fox the given sire and express the progeay test
compaziscaas ( D -38 ) whaze D is the Average 18t lactation milk yleld
of the daughters of the sive.and M. {s e average st Iactation milk jield
of the corresponding mates of the sive which prodyced the danghters.
Ancthey way is to take average of milk ylalds of the daughters of a sire
and express it ae & deviation from the herd Average vis.( D ~A ) where
A s the herd -amg;.

2.6 Regression of Proportion Sarviving on the Progeny test (.bqs) :
The regression coeflficients of the proportion surviving
to a particular order q!hcatlcnon(ﬁ-ﬁ) as well as on ( B-A)



tmsed an lst lmztlu.on| yield records wero calculated in each of the

five herds. This gives a series of ::ogronslm ecef{icients corres -
pending to the survival to different oxders of lactatica. No regressica
coefficient was worked out for the flrst lactation, dn::;ﬁfd proportion
in '“l'“'_ sivas group inm this lagtation are all ualty. -~ . . .

2.7.Relative Surviwal Coeffisieat (R) s

Ia ozder to compare the sbvrmut-lonod regression coefligients,
it Is necessary to divide them by the correspeading overall proportica
surviviag (q ) . This gives us ;ho rolative survival coefliclent (R)
which is ladependoat of units :

b
R = (=35
q

2.8.Heritabllity of Survival ( hi' )
2.8.L Pirst method ;

Let these be 8 sires in & givea herd with Lth sive having n,
daughters in ch‘o first Inctation, such that By = § forallisl,2,,.,.,s.
Suppose the number of éanﬁtwo of the 1-th sire surviving to 2nd
lactation is a for { = 1,2,..4, 8. This means that fov | -¢th sire
(m - a8 ) danghters were cullad after the fivst lactation. An estimate
ef the phenotypic value of the averall survival to 2nd lactation (g ) in
this herd will then be givea by

f:-—ll-L—-L-



Pollowing the techaique used by Robartson and Lerner (1947) in the
@ase of paultry, we can consider, for the jth daughter of the i b sive
(1al,2,..., 83 §=,2,..., n ) random variable Yy which takes
the value one if § -th daughter survives to the 2ad lactation and takes
‘the valne 2470 If she does not survive to the 2nd hmuea?“‘ As such,
we can perform an analysls of variance of vy values with two sources
of variation na Bétwean Sives (B) with (s~1) d. (., and Within Sives (W)

hi
€

with ‘;.51“1 -8)d.f. We thenhave,

b 3] » 140 +0+Y ... ¢ = A
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Now we consider the followling model,

spta b

Ty
In this model j 10 the general mesn representiag overall survival and
is treated as & {ixed effect. o s the effuct of the i-th sive affecting
the survival of his daughters and {s treated 2 a random effect with mean
soro and veriance as wi ’ '13 is the randomn sffor for the survival
of } ¢h daughter belonging to the {-th sire. It is & blnomial variable
with parameter gq. That is, Y] takes valses 1 with probebility q amd

fakes the valse zero with probability (1~-q). We then have
ﬂ(oﬁ)ﬂa 3+40x(l-q)=q
V(-u)°3(cu -«1)2 aq-qte q(1-q)

It is further assumed in the model that lt'l and. 'U 's are independent



CW("‘. .-“ ) = O foratl §,§
Gev(eu. o“) 2 O for | ok & 21,2,,., 0 my

Using the method of 1east squares for cbtaining the estimates of
ol o 's, we got the followlng normal equations:

N IN s
= Y
Y" w i=1 i1

A

n‘y‘ -rm‘u«&vui a‘ 5242, ..., 8.

.

Impooeing the condition :: B s‘ = Q we got

i=1
b Y, *® -J-El——‘* aq = wa}iu mrvival
r a N
=1 i
- ., ;
| § -
:"V‘{'p"(';r -q), i=1,2,..., 0.
We then have
n‘ ¢ i-a%
= R a8 L
]nl Yi’ “ £t J=t y

3
ll‘ v!. L] ﬂ‘“*l‘ " ”“ 'u

3
e
. oe /3 sp b8 b J=t.Y
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where k ! [ E
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Thus we get the axpected value of the mekn sum of squares between

sires as

) ce(bq)okvi

E( s -1 s
_ AN
Taking an sotimate of q by the everall survival ¢ = g we esn

Z n
get an estimate of vi as . =1 }
2 B-g(1-F)(s-1)

@ @
8 k(a-lﬁ)

For determining the genetic variabdility for probability of
survival, lot the genotypic walues fox yiability of N individual be

P
P\Opzot'ooﬁnw‘thmp‘ ‘ﬂ‘ and variance
N
8
2 ifl p‘ -2
¢ = - -9 .
P R

Since metn genotyple value of the population is ejual to mesn phenotyple

value, P = §. The phenotypic valus fér tho viabllity of the j <h individual
: S
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s p +o wheze' o 15 the savircamentsl componant. This thenotyple |
‘valus lio between O and 1, The mesa genotypie viability of survivors \

|
|

Z B (p ¢
TR B A B L |

is then given by

|
oy

Ry
und er the assumption ’% p,J’- =0 {, e &u,*o is o correiation betwesn
genotype sad eabivoument and taking q = p . The sxpected genetic
change in the viability over the previous geseration is given by

T -

q
The thenotyple selaction diffareatial, being the difference between the
phenctyple viability of survivors ( taken as unity ) and mean phamotyple
vidbility of the population is (1 -G ). As such, dencting the herhtability

of survival by 5: , the expected genetic change ( ¥~ i?:) is alvo given by

F-Fang 2(1-7)
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ﬁ’ Fespestively. Having obtatned this transformed values, the snalysis
él mﬁaﬁa between and within sive groups is eogg;;ctd in the usual
way. BSuch sn amalysis of variance giving the expected value of the
moetn sam of squares in. term vi { between lho;e:upenmt of vaziange)
and t: ( within sive component of varjance ) is given in Table- 3.
Equating mekn sum of ilqw.:vtth fts expected wnine and
'x,qulvhgfmr l’i we get '
3  Betwoen Sires -~ Within Bires B W'

y = —— =

% ) &

[ \
where k = _.....‘»ﬁ,ni =~ |§] alz/“

s-1
This gives ¢, the intya «clags corrslation coefficient 48

(-w/x " (B-w)m
W),y AEdews

a'-w , L B-w -
BeWeuW | BrwW(k-1)

Now ,h: . -:- whete r is the geastic relationship. Ia our case with
mixtures of half wibs and full aibs, ¥ takes the value 0.283. As such

hz . B-W

q 0.208/ BeW (k1) 7

The standard ovvoy of the hearitabllity coefficient a s given by Becker (1967)

{s - -
LYe (k-1)8_/ (1-¢)

0'?"‘.5]'; K(k-1)(s -1)

8.E.(b% )=
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In order to estimate genetic correlation between the survival

upto a given order say k<h lnmth;e sad milk yléld ia the fivst lactation,

a relatisaship batween the survival value of ml}':_!n g‘foup with its
daaghtor's perfarmance in teyme of ( D - M) 1s required to be established.
In terms of notstien previously used, this means a linear vogressios of

;} e form

s fitted. The sum of squares batween gives vis. B gets therefore broken
into two parts.

. o rad
B=b I a (v, -y, 1{Dy-M)
\ . - ' - - a
FE MLy ce-b(Dy - M) J

AY

where a and b are losst squares astimates of @ and P respsctively.

The fivst expreasion on the right is aleo oqual to :33.‘ where ¢ is the
genetic cerrelation betwean survival and milk ylield in the fivet Inctation.
* Now it has already been Oh}ﬁ"ll that -..-:--(E:-;)
This x ean be broken down lm:lo two pazta as x‘ tné xa with

(0-2)
1and (s -2)d.{. vespoctively., Hence y 2 with 1 d.1. corfesponds to
2

; -a-b@- M
‘.:1;'“) and 32 with (s -2)4d.1, cmm-m 5‘4:;‘2 ..M? j
1-§

it s therefore obvicus that the propartion of sxcess xz removed by

isa 2 with (s ~1)d.1.
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greasion of survivl cu lnltial milk yleld provides with

b of the mc of the genetic correlation coofficint. That Is
Tletwn iy . 2 : o

(0-2)

S
x,(..a)



In this section data eollected fram five important herds of
Indian dairy cattle, relating to the lngevity of cows and milk yleld have
been anslysed. The relationship mc;a the surviviiwl s cow to
diiferent oxrders of lactation and its milk yleld has also been studied.

3.1. Ovwerall proportion (g )af e viviag to different orders

The overall proportion of cows savviviag to uetntio;a upto
the 15th order ave shown graphically in Figore -1 for the threa herds
Tharparkar, Red Sindh{ (Hosur ) and Red Sindhi (Bangalore) and in
Figars - 2 for the two herds of Eangayam ssd Kankevej. It is eppavent
from both the figures that In & given hard the proportion of cows surviving
to differant order of lactations contisues to decreasa with the lucrense
in the order of lactation. In the Tharpapkar herd, the 50 per cem of
smrvival cceurs batween 5th and 6th lactation. In the Rod Slundhi(Bangalore)
herd, it oceurs betwean 4th and 5th lactation. In the Red Siadhil (Hosur)
it occurs between 3rd and 4th actation. From Figure - 2 it appears
that for Kangayam herd, the 50 psr cemt of mrvival cccurs between
32d and 4th lactation. For the Eaankrej, it is seen that it occurs betweea
2nd and 3xd lactation. It is, therefare, sp@;nnt that judged from
S0 por cent survival, the cows in the Tharparkar herd survive longer
than i the other herds wheress thode in the Eankre] herd survive for
a shorter period,
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3.3.1. Average milk yleWd :
The average milk yleld of cows {a the 1st lactation as wall

as of thelr swvivers to different o:d&n of tuutlo_%ﬂ*au shown ;riphknlly
in Figure -3 for Tharpariay, Red @iadhi (Hosur) and Red Gindhi
(Bangalore) and in Figure~-4 for Eanire) and Kangayam herds. It is
seea from Figare - 3 that for Tharparkas heyd there Is an Izitial increase
in milk yleld upto the 8th lactation dnd theresfter therd Is & decrensing
trend upto the 15th oydar of lactation ., It is also seon from Figuve-3
that there is rapid increase In the milk yiald of cows surviviag to 9th
and subseguont lactations upto 14th ctation for Red Sindhi (Bangalore)
herd. In the case of Red Sindhi (Hosur), this lncresse is m;thd oaly
for 9th and 10th Wctation, Furthaer, it i» cbserved from Figare-4 that
in the ease of Kangayam, there s 4n {nitial Incresse in milk yleld upto
%h tactation and theyeafier both the fucreidsing as woll s decreasing
trends aye obaerved upto the lith ordar of lactation. In Kunkwe] herd,
however, 2n incrensing trend is observed with saume fluctustions upto
8th iactation, sudden fallat the 9tk Inctation and rapié incraase at the
10th lagtation. It is, therefoze, noticed that bayring fow cases of ,
irzegular fluctuations (: probably dus to difference ia mansgemest and
feeding ate. ), the flrst lactation average milk yleld of survivors t
dfferent orders of lactation shows an lncrensing trend. Thia polnts cut
that cows with & higher initial milk yisld tend to survive loager in the
herd ia the senso that such cows ave rww délibaerately for several

gensrations.
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The average first lactation length of e;- and of their survivora
are shown in Tigure - 5 for Red Sindhi (Hosur) and Tharpariar herds
 whereas the sams are shown in Figare -6 for adsm:(mmro)
ad Kangayam herds. It is clear from Flgurae~8 that average first
actation length in the case of Tharparkar herd increases coatiancusly u
upto Sth lactation aad thereafter it starts decreasing upto the 15th
Betatlon. But b the case of Red Sindhi (Hosur), It increases upto the
10th actation with a small depression at the bth tactation. 1§ isalso
ohaerved from Figure-6 that for Red Sladhi (Bangalors), it increases
continucusly upto the 9th nctation and thereafter it fluctuates. In the
case of Kangayam herd 18 first incressas upto the 6th lactation and
detreasas theronfter upto the 0th hema. Mo d«‘nﬂnito trend 1s
obser ved subsequently. '

3.2.3.Aversge milk yleld per day of lactation :
The average {lrst lactation milk yield per day o lactation of

starter cows and of thelr survivors to different orders of lactation arve
shown graphically in Figuve-7 for Tharpavkar and Red Sladhi (Hosur)’
herds whereas the same are showa jn Figure-8 for Red Sindhi(Baagalors)
and Knngayam herds, It {s apparent from Figure-7 that for Tharpaviay
hord aversags milk ylald per day of hcu;&;a of cows surviviang increnses
ugto the §th lactation and no definite tvend is observed subsequently.

For Red Siadhi (Hosur) it increases almost centinucusly apto the 10th
lactation with some depreasion at the 3xd and 4th lactation. It is further
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cbaerved fram Figare-8 that for Red Sindhi (Basgalore) it incresses
upto the 14th oﬂn of lactation with a little dop;::*-lo‘a at the 6th order
o lactation. Inthe case of Kangayam it almostincreases upto the
th oxder a! lactation.

It is interasting to sea from the above discussion thas while
the proportion surviving decrenses, the yield characteristics increases
‘with the increase In the order of lactation in each of the five herds.
This indlcatss some soxt of Pslationship Detwean the survivel and ylald
o 8 cow, The cowe which survive sevirsl culling processes might,
therefore, possess higher milk yleld and hence more groductive from
a commezyial point of view. The leugevity of & cow in terme of ite
useful lifo oa the herd is thus dapeadent on its milk yleld in the first
lactation.

In order to stuady the regrassion of proportion surviving on

(D-~M)aswellam ca (D - A ), five tables lorllndu!mntlhuda
wer; propared., These are ﬁrumd in Table -4to 8. Im ench of
these tables, ( D - M )as well ns (D - A )based on firet lactation yield
reccrds {a different sire groups and alsc the corresponding proportion
surviving to diffevans orders of lactations are gives.

3.4. Regresaion of proportion surviving on the progeny tess ( b‘ls ):

Iy .
ot

The regression coeffigiant of the proportion surviving ©a
prticular oxder of lactationon (D -3 )as wellas on (IF ~A ) baged
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on Ist lactation yleld recards were caloulated in each of the five herds.
Taking the progeny test as sa lndgpendmt variate and propovtion
surviving to a given lactation as the dependent v;;h'u. ragression
coefficlents wore wozked out. The walues of the.xegression coefficients
are shown in Table - 9 ( using T - M) and fn Table -w‘(nslas D-A).
Fyaxn Table - 9 it is seen that for Red Sindhi (Koaug)hcrd.
the regression coefficiente aze negative at the 204, 5th and Tth lactations
aad positive st 3rd, 4th and 6th lactation. The wlues of the regression
coefficlonts page through & maximum ag the thivd lnctation, The negative
rogrousion coefficient (ndicates that cows wers not probably cutled on
the basis of the milk yleld. The mSxinum vhlue of rogression coefficient
In the Srd Bctation vis. 17,88 5 10 means tha an lacxease of 100 k.
in milk ylold ( at progeny test lovel );:vauld rpesals In an increase in the
proportion surviving dy about-O. 02 approsimately. For Red Sindhl
(Basngalore ) herd, it is ohserved that all the regreseion coafliclonts
are oogative, Indicating thas milk yield did not affect the proportion
surviving, Fuxther, it is observed thag for Kangayam haerd, the
regression cocfficients are positive at the 2nd and the 3pd lactation
dnd after that it Is negative. It 1s slso chserved that maximum value
of vegresslon coefficient ocaurs at the second lactation itself, This
shows that cows were lanitially called on the basis of milk yield and
more 8o &ftey the first lactation than after the second. Fov Tharparkar
hord, it {e positive at the ind, 3rd, 4h nnd Tth laatation and negative
&t Sth and 6th lactation. It is observed thap it schieves & maxtmmum
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wmine 2t the 3vd lactation. At this lactation Increase In milk yleld by
0 kgs. s axpected to result in the Ingrease in the proportion surviving
by 0.0¢. For Kankve) herd, all the vegression E5uiticients are negative
exc eyt that at the Sth lactation. .

Fram Table - 10, it is laterestiag to find that {op sll the
herds except Xangayam, vegression coefficients behave qualitatively
slmost in the same manner 48 those in Table - 9. In thechse of
Red Siadhi (Mosur) herd, it appears that culling on the basls of yleld
was dcae fram 3vd lactation cawards till the 6th lactation. The trend
in the wmlues of regression coelficients indicated that, on an sverage,
it incrensed and resched maximum 8¢ the 6th lactation, For the Red
Sladhi (Baangelarve) herd, howevar the regressioa coefficlents ware all
negative. For Kangayam herd, all the ¥agression coeflicients were
found to be positive. It decreased continuously upts Tth lactation with
some fluctuations at the 3vd snd 5th lactation. The maximum was
cbserved at the 37d lactation. For Tharparkar herd, it is observed
that amongst the posltive regression coafficients the maximum cccured
at the 3rd lactation. For 8a incveass of milk yleld by 100 kgs, the
peoportion surviving is expected to lncrense by 0.03. For the Kankrej
herd, all the regression goefficients were found to be negative.

It is thus oeen that on an average the milk yleld ia the first
Isctation, 88 judged by the progeny test valuss, either on the basis of
(D «M) or ca the dasis of ( D -A), sigalficantly affected tho chances
of survival of 8 cow fn the first few ordera of Inctation. Byand large
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plloasn survival was noticed at the 3x¢ lactation.' Quite a large
sumber of segative regression coefficients in later lactation Indichted ’
that thers were factors cther than the fivst lactation yleld which affected
the chanzes of sarviving the culling procesa.

3.5. Relstive survival goefficlen :(La )¢

The varlous regression ;odncimn otained above ave,
however, not directly comparable since the proportion surviving also
changes alagg with the regression coefficionte with the (ncrease fa the
order of lactation. As such if we take the ratio of the «tégumion
coeificlent and the overall proportion surviving, we get A coeffijcient
which is independant of units and can therelore sexve betted for
comparisea purposes. Such & coafficlent is termed as ''Relative
Survival Coefficient (R) . The values of R have been presented in
Table - 1l corvesponding toth regreasion coefficisate calculated by
using ( 5 -2) sa the progeny test values and in Tabdle -12 corresponding
to the regression coefficients obtained by using ( D - A ) as the progeny
test values,

Fyem Table - U and 12, {8 Is apparent that tha relative
sarvival coefficlents behave almost In the same fashion as that of
vegression coefficients given in Table 9 and Table -K0. Thée walues
of R are however, different from those of the by - Sach differences
became vary prominent in the later lactations due to & consideradle
decvease la the propoztion surviviag,
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" The hmuumy of survival has been ealcuhud by two methods;
(a) by uhs angnlar transformation sad (b) bywn;hmzmky x.
Almg with the haritability of survival to dﬂlaragt‘gtdnt of lactation by the
two methods thelr standard orrors have alao been worsked out. Thess
are presented In Table ~13 to Table ~ 17 respsctively for the five herds.
Yoz the Red Sindhi (Hoswr) hard ( Table 12 ), it is seen that the heritability
of survival galeulated by both the methods increases upto the Sth crder
of actation sad thereafter It eomwlg decreases upto the Oth order
of lactation. For a particulay ozder of Inctation, the valuee of
heritablilities obtained Dy the two methods do not differ marvkedly. The
standard errovs of the estimates ave, however, considerable in the
first fow lactation but become smuller subsequently. It is seen from
Table -14 that for Red Sindhi (Baagalore) hevd, no definite trend is
observed. It ls seen from Table ~-13 that for Kangayam herd, {s first
increases uplo the 4th arder of lactstion and thereafter inadmissible
walges arve obtained for the thres consecutive lactations. PFrom Table-16
it is observed that for Tharpsrkar herd, it increases upto the 8th order
of lactation except for small fluctuations a¢ the 324 and the Tth order
of lactation. It Is noticed that, on an Average, the estimates of
heritability of survival in this herd are not that high as noticed in the
other herds. Since survival is related to fitness, the heritadility is not
expected to be very high. As such probably some veliznce can ba placed
on its estimates from this herd. From Table-17 12 is ohagrved that



lor Kunkre) hord, the coofficiont of heritadility calculated by the
sagulay tyanof cprmtion method decrenses apto the ¢ :th lactation dad
increnses at the 5th lactation and thereafter it cohtl‘mo.mly decreases
wpto the 9th arder of lactation. Ho definite trwhﬁ"éb'idﬂed foz the
coefficients of heritability ¢alculated by the heterogeneity Chi-square
methed. Inadmissible estinmmtss axe oltained st the 2nd and 4th order

of lactations.

Geastlc ccrralation coefficients between survivalto a given
lactatioa and milk yield in first lactation have heen worked out, using
the procedare glven in Section 2,9 for each of the five herds. These
Ara presented ia Tuble - 18. It is seen from Tuble-18 thas for Red
Sindbi (Hosur), the genetic correlation coefficients ave of the crder
od 0.3100,4 excopt at thl 0th lactation, it assumes 3 very high value
of O,8. Since the sstimated walnes ot 3xd, 4th and Sth lactation are
{madmissible, no conclusion about the trend in the estimates can be
drawn. 8o fay As Red Sindh§ (mmmo)hm is concerned the genetic
correlation coeflicients estimated ffom the 3rd lactation to the 9th
lactaticn, indicates values between O.2¢00.8. There is snalmost
decreasing trend in these castlxmtos as the ovder of lactation incroases.
In the case of Kangayam hedd, the estirmates are lying between 0.2 to
0.6 and theve isanagin a decreasing trend for 2nd lactation onwards.
but at the 6th lactation the estimate shoots upto 0.6, For the Tharparkay



sy mijority of estiniates are inadmissible. Ix this herd while
: yl 2t the 4tk Iactaticn is @i the ovdar of 0.5, the estimate
ém m Inctaticn falls to as low 83 wlne o.l..}"rht estimate of
genetis correlation ¢oefficionts In the case of Kankre) havd, ave
'gémyna*uvdy sppear to be at a higher level, the range of ths walues
belng 0.4 t2 Q. 9,
Frem the above dizcussicn is appears that the genetic
;"‘:nmhuhtp between milk ylald ia the fivat Inctation and the surviwml
to 2ad Wetation L8 of moderats magnitude, the coofficients belag the
order of O.4. While no definite conclusions ean be drawa about the
relationship of milk yleld in fivst lactation with the sarvival to 3xd and
subsequent lactations, & appenrs that the waluaes of the ccrresponding
geaetic corvelation coelficients hcra;u ia magnitude.



4. BIMMARY

y m dats collacted by the Inatitute d Aplcn!tml Research

P

| ma from five organised Indian herds of duuy cattle opund over
wbout 25 yeays wore wocoufd and analysed in tn attempt to:ndy the
peolability of survivel of & cow upto & given Wactaslon and it# velationship
with flest lnetation milk yield. An attempt has alv0 been made to study
the haritability of survival and its genetic coyrelation with milk yield

in the {irss Inctation, : .

2. The results pertaining to proportion of cows surviving upto
a particulay ordar of lnetation, the average milk ylold charactevistics
of the flrst lactation and of thele surviwre, the regression of propartion
surviving on the progeny test values bsed on dim -danghter rocorde,
relative surviwal goefficient, heritability of survival and genetic
correlation cosfiiclent were obtatned In each of the five herds of Indlan
cattle viz. Red Siadhi (Bosur), Red Sindh{ (Bangalore), mu\lpm.
Tharparkar azd Kankye).

3. It was found that propartion of cows surviving to various
orders of lastation continues to decrense with the increase in the orxder
of lagtation for all the flve herds. Judged from 50 per cent surviwal,
the cows ia the Tharpariar herd suyvive langer than In the other herds
wharetts those in the Kankre] hard survive {or & shorter period.

4. The average fivst lactation yleld, averagae first lactation length
and averags milk yleld per day of lactation of cows surviving to vazicus
oxders of lunﬂnn showed almost an increasing trend with the incressa
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by erdor of laetation 12 each of the five herds. This points ous thas

cowe with & higher initial milk yleld tend to survive longer ia the hexd
- .
In the sense that such cows are retained dalmcmolyz!‘ neveral

L ‘t
b DS o Lol VR R

S. It was cdbasrved that on an average the milk yleld in the first
aatetion, as judged by the progeny test values, bised om dam-daughter
records, signifisantly affectad the chances of survival of & gow in the
first few orders of Iactation. Bysad large, the maximmm survival was
noticad at the 3zd Wactation. Quite 8 lgrge mumber of nogative regression
cosflislents {n later lactition indicuted that thore were factors cther
thaa the first lactation yleld which aflected the chances of surviving the
calling precess, The relative surviesl coefficienta showed almost &
similar tread as that in yegression caeﬂichntl. Their values were
however, different f2om those of regression coefflclent. Such differences
became very promlnsat in later lactations due to 8 consideyabdle decrease
in the prepartion surviving. '

6. The heritability of survival was calculated by two different
msthods; cae by using angalsr tranuformation and the other by using
heters genelty Chl-aquare. It was oboepved that for & particular oyder
of lactation, the values of herifadility ohtalned by the two methods did
not differ markedly. A Is was also aoticed that, on ¢a average, the
estimates of haritadility of survival {n Tharparksr herd weze not thag
high as ncticed in the other herda.

7. The geastic carrelation coefficlent batween milk yleld {a the



b 8l the survival to 2ad lactation was found to be of
The genetic relstionship of the milk yleld in the {ivst

s soFsival to 33d and subleznent 1actatinne was found ta
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TABLE -1
Number of cows for which survival-yleld data are available according to lactation

Order | Red Siadhi(Hoswr) ‘Red Sindhi(Bangalore)] Kamgayam i Tharparkar . Eaakre
of Parvival | Milk yield (Survival Milk yield [Survival Milk yleld (Surviwl}Milk yleld 'Survival!Milk Yicld
lactation , sand Wctatin’ hod lactatiom ad lactatiod 'and lactation! ‘
i lleagh Mength |} flength jlemgeh H
1 342 282 192 186 30 315 451 344 299 206
2 270 249 180 174 334 245 426 323 198 154
3 200 182 148 147 200 s 362 273 136 u6
4 147 132 n4 e us 127 299 s as 8o
5 ns 92 87 87 uz 0o 247 179 61 51
6 72 b4 60 60 97 85 202 144 Q 38
7 50 44 37 37 75 67 wt 4 28 21
8 28 23 2s 28 83 47 3 s 17 B
9 " 15 15 15 34 29 76 53 10 8
10 7 7 2 12 20 19 47 s1 4 3
n - - 2 2 P » 35 23 - -
|1 - - 2 2 2 2 21 % - -
- - - 1 1 2 2 12 10 - -
" - - 1 1 1 1 9 5 - -
15 - - - - - - 6 2 - -




TABLE - 2

—

Number of sires, daughters and dam-daughter palrs
for which eurvival yleld data are available in the first
lactation accarding to different herds, >,

SL.No,! Name of the Hexd ! Survivel | Milk Yield ..
fﬁ o.of | No,of | {dam daughter basis )
—dtikes loows |Ng.of pires| No, of pelve

e

1 Red Sindhi 20 293 13 163
( Hosur )

2 Red Sindhi % 178 3 o
( m“lﬂ’.) \

3 Kangayam 21 k) [o] 13 127

4 - Tharpsrkay 19 421 7| 168

5 Kankrof 1n 283 6 48




Source d.f, Sum of Squares Squares E ( M88)
s~ L] 'N ey ] e 2
Botweed Sizes (s-1) B mn-.—ouo;m ..-,Len..\(h mmvpou.,?»..-mmnru. B . qw.,rqm
f=1 2 £ a (s-1)
g=1 1

. s ~ 2 2 o {88 ¢(n -a) € w .2

Within Sires »..wn n - \ 4 anumnuh a8 in»nu.kui\ - nmu - i =W 5,
i »Mn i

a s , Nﬂu Y aﬂw
Total Z a -1 z \.anmla»-»wv 927 - 1B (2,64(n,-2))6,) ./

{2 i=} m Qw

i=l

N\
i
e



. TABLE - 4 7

, /
FProgeny test walues (5) of sires based oa dam -daughter eomparisoa for firét Inctation
yield as well as those based on caly daughters first lactation yisld and proportion
sarviving to different orders of lactation for Red Sindhi ( Hosur ) hexd.

4 ‘ g
| JUSTEN -  J
Stre No. H(D-B)in kga.l (D -A)In kgs.! 7 f’mpwtiga%vi:ﬂtoﬁfte.nntotdar'dhcmhnr

. i ] t 2 3 1 4 1 5 6 ] 7
2 383,92 157.13 1.QGCO 0.863 0©.681 O0.548 0O.454 0.409 0.318
8 46.83 - 84,22 L.OOO O©.941 O©.882 0©0.588 ©.588 0.470 0.264
“ 319.26 400.586 .000 0.857 O©.T¥ O.5711 0.s57M 0.428 -
18 - 236.61 - 210.58 1.000 0©.818 0.63 O0.545 ©.454 0.181 0.181
21 - 1s3.1 - 78.10 1.0OC 1.Q00 0.857 0©0.857 O.74 0.5 0.428
28 261,72 - 105.66 .00O0 ©.777 ©0.666 O©O.111  ©.11} - -
32 ~ 287.06 157.8% LOCO ©.909 ©0.818 0©.636 O.545 ©.09% -
34 - 41,11 - 182,59 1.000 0.842 O0.736 0.631 0.318 0.8 0.052
39 $07.72 448.78 LOOO ©.933 O.73%5 0.466 - - -
40 -~ 79.86 282,90 1.000 ©.857 O.T\4 0.142 0.142 - -
Q1 - 307.66 - 224.71 1.00C0 ©.909% O0©.363 045 - ~ -
43 - 108.86 - 377.89 LCOO 1L00C LOOO O.7%¢ ©.25 - -
44 - 200,86 -~ 154.5%4 L.OCO 0©0.833 O.16 ©.083 - - -

. Overall LOO0 (©.883 0.65 0.435 0.300 0.177 0.110
(163)

-

Figure in bracket shows the total aumber of daughters (n 3 hexd.

%vf



' ¥ TABLE - 5

Frogeny tost velues (8) of sires based on dam -dasghter comprhai/!ai' fizst \
lactation yield 22 well as these based on only danghtars first lactation yleld
and proportion serviving to differeat orders of lactation for Red Sindhi (&nplorc)had

4

' : e

Proportioa surviving to different oxdars of lactation

]
Sire Mo. : D-M)in kes.. (D -A ]

3 - 496.09 -~ 287.22 LOOO L0000 1,000 0.846 0.6%2 ©.384 0.1583
-3 ~ 74.45 231,12 1,600 0.933 O.866 0.800 0©0.666 0.466 0.200
7 ~ 810.69 - 194.60 L.000 1.0Q0 1.000 0.714 O.714 0.571 0.428
9 999.71 341.40 L0 00 LO0C 0.750 0.730 0.%00 0.250 -
n ~ 161.73 - 184,58 1000 0.888 O.666 O.44¢ O.44¢ ©.333 0.222

15 294.63 358,33 1L.000 1.000 0,714 0.511 0,428 ©0.285 -

19 - 837.81 - 425,93 1.000 0.812 ©.373% 0.187 0.125 - -
20 ~ 58,40 634.98 .00 0.7%0 0.7% 0.500. 0.500 0. 8500 0.250

21 -~ 373,57 - 373.86 L.000 0.8600 0.800 0,800 ©.400 Q.400 -

22 - 190.14 412, n 1.000 0.800 0,800 0.400 0©.200 - -

23 89.94 - B8L69 L 000 L.0CC 0.900 0.500 0. %00 0.100 -

24 - 860.27 - §8.45 L0CO 1.00C 0.800 ©.400 - - -

25 1094.65 449,10 LO00 0.800 0,300 0.100 - - -
Overall L0CO 0.909. ©.127 0.827 O©O. 409  ©.245 Q.10

(uo)

Figare o tracket shows the total namber of danghters in a hexd,

-



¢ TABLE - 6

'Pregeny test valnes (5) of sires based on dam-daughter compazisen fof firet
Betation yield as woll as those based = caly daughters first lactation yield
and proportion surviving to different oxdars of lactstion for Eangayhm herd.

i

’

Bire Mo.  ( D-M)i kgs. ; (5-A)ta kg-."""

v

Propertion mv!vh; to different orders of lactation

. 1 2 | s 4 1 s { & 7
8 - 1777.96 ~1236..89 Lo0C Q.70 0.7%0 0.750° 0O.%00 0.%00 0.%00
0 726.97 452.48 1,000 Q.83 0,764 C.647 0.4 o.411 0.3%2
14 395.20 601,39 1.0G0 Q.857 O.7M4 0.5711 0.428 0.428 0.428
1% 572,73 - 329.43 1.000 0.888 0.7177 0.%%8 ©O.555 ©. 585 0. 555
7 249.13 295.77 LOGO 0.888 0.666 O0.855 O.444 O. 444 0. 444
13 92.08 211,68 .0Q0O 0.833 0.777 0.666 0,558 0.333 0. %6
22 - saT.21 406.46 000 0,750 0.711 0.300 0.0 0,800 O©.500
23 - 8570.%0 ~ 189, p4d 1.000 LOOO O.878 0.500 0.250 0,280 0.250
24 265. 79 78t.12 1000 L0000 0,750 0.250 0,25 - -
28 179.85 - 36504 1.000 O0.878 0.378 0.128 - - -
26 - 188,97 - 75.18 .G 00 0.642 O.357 0.038 0©0.035 - -
29 - 472,91 - 798.93 L0000 Q.600 0©0.200 0.200 - - -
30 - 108L.89 - 778.13 1.OCO 0.166 - - - - -

Overall L.0COo 0.711  0.5%0 0.39%. 0.29 0. 244 0.2
{127)

Figare in bracket shows the total number of daughiters ina berd.



IABLE __ - 1

. Progeny test values(5) of sires based on dam-dasghter comparison fdr first
lactation yield as wall as those based on only danghters first lactation yleld
and proportion surviving to different ordezs of lactatinnbr Tharperkar herd.

| J
- [ - ; erent :
Shoﬂo.:(ﬂ-m)hkp. H(D-A)m kz‘-i Proportion surviving to ¢Hf o':dmo!h‘mﬁon
! : L 2 1 3 4 ) & 1] 6 7
1 - 486,24 - 414.12 LG00 LOQO 0.818 0.727 0.727 0.727 0.454
4 - 475,81 - 118.93 1.0 C0 LOCO 0,884 O.692 0.692 0.576 0. 576
5 - 51.89 - 8.4 L0000 LOOGO 0,888 0.777 O, 00 0. 277 ©.222
8 - 129,23 72.98 1.0 00 1.0GO 0.8G9 0.74 0.619 0.428 0.333
n - 142,33 - 17.58 1.0GO LOCO 0.%00 0.700 0,800 0.500 0.400
174 - 459.98 128.82 LOCO .0 00 0.666 0.666 0.666 Q.166 0.166
13 - 48.62 283.74 LOCO L0000 0.933 C.733 0.400 0.133 0.133
14 -177.22 - 402,86 LOOO ©. 888 0.666 0.558 0,333 0.333 0.333
16 - 266.75 204. 61 LOOO 0.923 0.923 0C.923 0.692 0.692 0. &1
1 - 125.32 62,46 j Rele o) . 000 0.500 .50 0.25 0.250 G.250
18 ~-1081.63 - 625.95 L0000 1.0 00 0,333 0.333 0.233 ©, 333 -
19 - 2.7 110.13 1.000 1.C 00 Q, 833 0.583 0.41% 0,333 Q.25
20 - 7.1 310,78 L.GO0 1.000 0,714 O.387 0.214 0.142 o.on
22 - 308,07 - 202,84 L0000 LCCO 1000 0.666 0.50 ©.166 C.166
Cverall L0000 0.976 0.886 0.672 0.529 0.392 0.315
(%8) '

Figare in dbracket shows the total number of daughters ina herd.



Progeny test vaknes(S) of sires tased codam-daughter compirison for ﬁrst{
lactation yleld as well as those based on only daughters first lactation yield
and proportion surviving to different orders of Iactation for Kankrej herd.

' - ' s ' Proportion surviviag to dmere;u oxders e! hcmion :
Sive No. :(5 -3 )in kgs. | (D -A) tn kgs L , - ; , - ,
i s - AL S T - P 3 i 4 1 .5 1 6 . 7
4 . - 547,93  HO.22 LOGO  0.750 ©0.280  ©,250 - - -
6 ~ 475.086 - 115,09 1000 0.916 ©0.583  ©.333 .29 0.208  0.083
7 ~107.95 - 24.36 LOCO 0,851 O.571 o1 - - -
19 ~1666.37 - 937.39 LOOO0  L000 1,000  ©0.75 0,250 Q.20  ©0.250
25 7. 52 019,92 L000  ©0.600 0.200  0.200 - . -
28 e 255.44 LC00  0.7% 0.75%0 ©.750 0.750  ©.250 .
Overall 3 :(.gae)e 0.85¢ O.862 ©.35¢ ‘0,229 ©0.145  0.062

Figure in beacket shows the total sumber of daughters in a hevd.



IA&E...:_J.

Regression coelficients ( x 10 ) of proporiion surviving
to & given lactation on progeny test ( D M) for five

different herds,
Name of the burd; Oxder of lactation
1 2 s 14 s {e 1 1
Red Sindhi -39 17.88 8.1 -585 4,335 -0.08
{ Hosur ) \x
Red Sindhi ~0.79 11,66 -4,17 ~2,74 ~4.8 - .31
{ Bangatore ) e
K‘ﬂvy‘m l‘-zt 7.31 »3.30 ~ !.38 - 7124 -9, 1y
Thawpas kar 3.74 34,53 15,42 -0.64 ~1.62 3.8
&Bkl"j "bn“ "14.51 "6.7? qu - 3.87 "6;18
m&e&._"__&

Regression coefficlents ( x10 ) of propartion surviving
to & given -lactation on progeny tost ( D - A ) for five

differont herds

: | )
Name-of the heyd E Q“‘: of hcmhn .

- N I | By 6 1 7
Red Singhi «2,44 8,78 O, 1,49 13,69 -1.26
( Hosur )
Red Sindht »8.92 -9, 4 10,86 6,88 ~1.46 -3,02
( Bangalore )
Kangsysm 18.4%3 3L 70  7.82 12,33 608 4.28
Mmu' Z.Q? 17.30 m.37 ‘Ip" *zﬁ.0‘ ‘lom

Kaakvej

-2%, 52 -38.88 -22,67 -7.48

-na"a "Bil‘




~T

TABLE - 1.

Relative survival coefficients ( x 10 °’) a bizs / @ covresponding
to a progeny test ( D - 8 ) to a given lactation for
T fivo different havds,
' Order of Lactation
Name of the hepd r=——t=u 7 "] ‘ ' ——
i 2 ¢+ 3 1 4 8 6 .
Red Siadhi - 4,28 27.28 N.86 13,80 80.96 <« 0348
{ Hosur )
Rod Stadhi ~-0,86 ~15.95 -17.91 =-6,69 ~18.44 <~75.10
( Bangalore )
Kangayem 18,43 12,38 ~-8.99 ~4.39 <2967 ~43,28
Tharparkay 3,83 38.97 27.41 =~ 1,20 ~29.64 12,09
Kankre] -12,36 -28.81 1918 7,81  <26.68 +99,67
ZARLE - 12

Relative survival coefficlents ( x 10™°) »
toa progeny test (D +A) toa given

diffevrent herds,

bqsltr corresponding
lactation for five

Order of lactation

Name of the herd

el i

2

3 1 4 3+ 08 g 6 { 7
Red Sindhi -23,%6 13.38  2.82  24.96 77.3¢ ~66.00
{ Hosur )
R“ 8hdhl ’7.6‘ “3-39 "30.60 'm.?‘ - 5.95 -m.m
{ Bangalore )
Mwm 2,12 30,81 24.36 -~ 3.86 -~51,12 - 8. 71
Mhﬁ "35. ,.9 "69. 18 - 63075 ‘330 57 ‘30 .82 -8“-93




TABLE - 13

A Y

Heritabilities of survival to & given lactation almag
with thelr reapective standard e¥rors for Red Siadhi

( Hosur ) herd. R
o g -~
Order of | Aagulay Transformathkd Hetrogenmelty y°
hetatlon ; - h: | ::B.E.(h:) i hi ; S.E.(h: )
2 0, 5150 0.2078 0.8661 0.2128
3 0.5626 0. 2167 0.6024 C.2197
‘ 0.59% 0.2221 0.6240 Q.2238
5 ©.8977 0.2701 Q.9010 0.2666
6 0.8390 0.2622 0. 8200 0.2888
7' o.s8u 0.2202 0.8438 0.2085
8 0.3341 0.1680 0.3010 0.1857
9 0.4207 ©.1898 0.4820 0.1898
1© 0.1n37 0.1138 0.0607 0.0938




TABLE -4

Heritabilitins of survival to & given lactation along
with thelr respective standard error for Red Blndht
( Baagalore ) herd.

F

e L

Order of g Aagalay ‘rn:uformulm g ﬁmepuu,;iz
nctation i h; § s.r..(h:) f hf: §8.s,(h:)
z 0, 2487 0.1939 0.09M o.isas
3 0.5698 0.269 ©, 8220 0,259
4 ©.5507 0.2683 0.857C 0.26b9
s 0.443% 0.2423 0.,4450 0.2436
6 ‘0.5 0.16*;4 0.630 0.2812
7 0.6420 0.2830 0.7280 0.2982
8 0.3502 0.2204 0.0293 0.1321
9 0.325%0 0,242 0.31%0 0.2126




TABLE - 18

Heritabilities of sarvival to & glvea lactation along
with thefir respective standard errom for Kangayam

herd,

.
{Anguisr Transformation

Hetrogenelty 2

Order of y : E -
icmm iL h: § 8. %. ( hi ) i h: j 5.5.( E:l
2 0.3605 0.1893 0.4450 0.1776
3 0.6854 0.2229 0.9450 0.2607
p 0.9460 0.2600 0.9630 0.2629
5 L0323 0.2707 1,001 0.2701
6 L6t 0.2800 1.1310 0.2804
7 1 1744 0.2881 1.1640 0.2833
8 0.8446 ©0.2475 0.8100 0.2426
9 0.7361 0.228 ©.6420 0.2188
10 ©.7503 0.2338 0.6310 0,2136

% Endicate inadmissible vakues,



TABLE - !§

Herltabliities of survival to & glven lactation along

with thelr respective standard errors for Tharparkay

herd,
P
Oxder of : Aagalar Transformation :. Hetrogeneity ’,‘i
- —~ e —
hotation ; h: is.z.(n:)j by {&a(h:)
2 C.078 0.0882 0.0426 0.06.81
3 0.0167 0.0610 0.0128 0.0896
4 0.1478 0.0998 . %09 0.1032
5 0.1693 0.1087 0.‘8‘75 0.1107
é 0.2 0.1187 0, 3068 0.1421
7 0.1892 0.1028 0.2401 Q.1249
8 0,2423 O, 1284 0.3084 0.1428




ZABLE - 11

Heritabllitias of survival to a given Iactation along
with thelr vespective standard errors for Kankrve)

herd.
' ' ——
Order o | ARgular Transformation | Hetrogenekhy x?
v |} L]
L Jemaly | fesad)
2 113854 0.3804 L1920° ©  0.3884
3 0.9301 0.3472 0.9850 0. 3878
4 ©.5863 0.2681 1.1570° 0.3838
5 0.717 0.3018 ©.7780 0.3168
6 0.633% 0.2808 ©.3438 0.1943
o 0.5298 0.2522 0.5330 0.2836
8 0.2439 0.1800 0,2360 0,1573
9 0.4592 0.2314 ©.3520 0. 1978

* Indicate inadmissible values,



Genetic correlation coefficients between survival to a given lactation
and milk yisld in the fiest lactation for five different herds.

Order of lactation

Herd . . - . ~

;] 2 i 2 1 s s s 1 & 4 7 1 8 § s ! 10
Red Siadhi (Hosar) 0.339 . g * 0.380 0.378 0.363 Q.441 ©.853
Red 5ladhi ( Bangalore) * 0.%20 0,484 O.382 0.266 .18 0.224 Q. 243 -
Eangayam O.463 O.349 0.238 0©.293% 0©.6% * O.184 s .
Tharpevkar L N 0.506 0©.134 ® e L - -
Exnkrej 0.381 0. 509 O.487 0,722 ® 0,948 * Q. 877 -

* Indicate fmadmissible values.
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