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1. INTRODUCTION

The economy of India is primarily based on
agriculture with & substantizl contribution to livestock weallh.
Only cattie population contributes nearly 15 per cent of Jqross
national income. Oul of the total geographical area hardly 45 per
cent  is cultivated and of this nearly 50 per cent is in arid or
semi—arid region, where rainfzsll is  scanty and  sources  of
irrigation are limited. s most of the area of Rajasthan is arid
and semi-~arid, hence the people of this area are mainly dépendent
upon animal huskbandry then agriculture. Aboutl 80 per cenlt of worlk
force in Indis is engaged in agriculiure but crop production
generates employment for only 90-120 days per year as studied by
Pitchai (1990)., Milk production provides supplemenlary employment
and  dincome especially for the poorer households. So  farmers of
this ares are mainly dependent vpon the milch catille for there
livelihood. Therefore, milk assumes a major role in economy of

farmers of this area.

India possess largest number of caltle in  this
world, comprising  one sixth of tThe Total world®s cattle
population i.e., 19271 million 192900 but in milk production India
stooed third producing 38.6 million tons (Singhal, 1994) and per
cerul  availability was 187 gms by the end of 1993 (Singhal,
1994) . Out  of the toltal calttle populalion of India, Rajasthan
possess 115,96 lakhs catlle producing 45386 thousand  Tons milk
(Rajasthan livestock census, 1992). Though the cattle population

is much larger bult the cows producing only 4% per cent of the



total milk yvield of the country with an average production of 190
kg per annum. This pkoductimn is very less as compare to otlher
agriculiurally well advance countries.

Since the Time immemorial Rathi, Tharparkar and
Bahiwal breeds of cattle have been reared for milk production by
nomadics.,  Among Lhe milch breeds of cattle Rathi and Tharparkar
have been found suitable for HNorth-Western a&arid region of
Rajasthan. By virtue of its good milk production polential and
adaptability in the desert and droughl prone arez, the Rathi cows
has drawn attention of breeder for exploitation of its production
potential. The production of Raithi cows has been found comparable
wilh various milch  breeds like Gir, Tharparkar, Sabhiwal and
Red Sindhi (Basu, 197%9).

in the basis of average performance studied by
various aulthors (Ohei and Singh, 19703 Gahlol, 1972: Saraswat,
19803  Chaudhry &8t al., 1983; Saraswat el al., 1983; Tiwari el
al., 19835 Gahlot, 19863 LRSS, Rikaner Annual Report, 1987-1988;
Joshi, 198%: LRE, Bikaner Annual Reporl, 1992-1993 and  Gahlot,
1994)  on Rathi cows revealed that the Rathi animals are lighter
(mazle 385.5% kg and female 32606 kg adull body weight), having

hundved
Ttotal lactation yield (1500-2200 litres), three days laciation

-

yvield (15%00-1900 1litres), peak yield (6.5-10 litres), ﬁlanger
lactation length (11 months), dry period (5 months), milk yielév
per day of lactation lenglh (5.0-6.75 litrea), numbier of services
per conceplion (1.3-1.8 services), age  at first service
{1100-1200 days), age at first calving (14530-1550 days), calving

interval (4530-550 days), service period (150180 days) and

gestation period (273-278 days).

Ry



Rathi cattle take theiv name from & pastoral tribe
called Raths, who were Mohammadans of Rajput extraction and lead
& nomadic life. These nomads own large herds of cattle  and
maintain  them on  free grazing in the arid tract of the vast
desert lands of Horth-Western Rajasthan. Rathi  catiles &are &
mixture of HBahiwal, Red-Sindhi and non-descripl cattle,
apparently with & preponderance of Sahiwal inheritance (Powlett,
1935 and Ohri and Singh, 1970). They are whilte or red coloured
with & gray markings on heads and are medium sized with broad and
flat heads, straight face, large and wide eyes, short and
pendulous ears, small horns which emerged lalerally and  fine
skin. The adullt Rathi females weighs 326.6 kg gives an eupression

of milch animal, while males weighs 385.5 kg,

The wltimate goal of an animal breeder is to
acquire maximum relurns  per unit of dinpuls dncurred during
lifetime of a cow. Bul the economics of dairy enterprises 1is
based not only on lifetime milk production bul &lso on efficient
reproductive performance  of dairy animal. Profitable milk
production and faster improvement of dairy cattle can be brought
about by high degree of reproductive efficiency. Failure Lo
maintain this high degree of reproductive efficiency is & major
economic loss teo dairy industry. These losses ococurs in terms  of
decrease lifetime milk production, number of calvings and value
of valuable animals. Thus lifetime milk production efficiency and
breeding efficiency are the key faclors for economic dairying

{Kumar, 1979 and Sodakar gl al.., 1984&).,
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The lifetime milk production efficiency 1is lhe
returns oblained through milk production during the productive
1ife of an  animal and net only in one  lactation  {(Reddy and
Magarcenkar, 1988). It can be measured by lifetime milk yield
(LTHMY), milk yield per day of lactating life (MYPDLL), milk yield
per day of productive life uplto termination of lactation (MYPDL)
and milk yield per day of productive life uplo start of next

lactation (MYPDCI) .

In overall lifetime productivity, the reproductive
efficiency is measured in terms of breeding efficiency (BE) plays
the most important role. The breeding efficiency is the number of
younig ones produced per fomale per time unilt (Sharma, 1978). 11
can be measured uplo various stages of life by number of calvings

and sum of calving intervals.

Mo information on bhreeding efficiency of Ratlhi
cows could be noticed in the lifelime reviewed and the present
investigation is been effort te +Fill this informative gap.
Therefore, tLhe present work has been carried oult on lifetime or
longevity traitls and breeding efficiency upto various sltages of

life on two different herds of Rathi cattle.

For the praclticsl purpose identificaltion of
lifetime production efficiency traits and breeding efficiency,
Lthe effeclt of non genetic faclors on these are also necessary.
The hereditly and environment are the two fundamental factors
contributing to the variability in the traits. The environment

may  some  limes superimpose ilself on the genolype reaching o



contribution of environmental advantages s genelic superiority.
Hence, study of effect of environmental influences becoms

gessential to account for tTheir contribution.

By keeping these points in view tThe present
investigation W& S proposed under the following specific

objectives 3

(i) To evaluate the Rathi catile for lifetime production

and breeding efficiency.

(ii) To estimate the mnon-genelic facltors &ffeclting the
lifetime production and breeding efficiency of Rathi

Cows .

{iii) To gstimatle &ssociation among lifelime production

efficiency Lraits and breeding efficiency.

{iv) To device the suitable selecltion criteria for maximizing

the lifelime production efficiency.

&
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2. REVIEW OF LITERATURE

Efficiency of performance is The principle
criterion in deciding economic viability of & system which in
turns  emphasises the maximization of returns dincurred during
lifetime. The lifetime profits are scolely depends on lifelime

milk production and breeding efficiency.

The ma&in ohieclive of dairy breeder is
maxkimization of milk production and reproductive performance by
providing optimum envivonment and selection of superior genolypes
and uwltimately the focus of atltention iz on the maximizalion of
returns, which means production from efficient wtilization of
available genetic potential requires Lthe particular breeding  and
management  praclices leading to maximizalion of  relurns. (Gill
and Allaire, 19763 Sadana and Basu, 19823 Balaine 2t al., 1981
Fourden, 1988). For breeding with such a&n objective one has Lo
consider efficiency of production and returns oblained., Lifelime
production, longevity and returns oblained (profitahiiity) =X
often loosely regarded as being synonyms (Burnside et al., 1984).
The lifetime production is & funclion of production per
lactation, length of productive life, dry period and calving

interval etc.

“Blthough longeyvitly indivectly reflects The
production potential of an individual but in reality it is 1lhe
length of productive life and is helpful in determining lifelime

returns. In  Third International Symposium on Cattle FBreeding,



Oschika (198&) emphasized on  combining longevily with  high
performance potential in  breeding thlg and  dams. Laler on
Goddard (1987) proposed Lo analyse and draw the conclusion from
characters like milk yield per day instead of milk vyield per
lactation, lactation length, calving interval, longevity and  age
At first calving on lifetime production efficiency. After one
vear Bourden (1988) identified two m&jor challenges in cattle
as

breeding for an ultimale bovine nirvana, firstly

identification of optims)l genolype for different produciion

environments and secondly, there conservation and multiplication
in  that specific enviromment. Further review cited

for present

investigation has heen divided into
&) lifeltime producltion efficiency and

b)Y Breeding efficiency.
2.1. LIFETIME PRODUCTION EFFICIENCY

Generally production efficiency of dairy cow could

be measured in Terms of total lactation milk yield, milk yield

per day of herd life, milk yield per day of productive life, milk
vield per kg of feed consumed, milk yield per day of body weight,

milk yield per unit of input and so on. Milk yield per kg of feed

consumed and milk yield per kg of body weight are of importance

to physiologists and nutritionists, where as milk yvield per unit

of Ltime and/or per unit of invesimenl are of prime importance to

a breeder.

From & breeders view point except total lactation

yvield all other traits are composite Lraits (Badana and Basu,



1982 Goddard, 1987). The composite traitg are &lso  termed &s
generated traits or ratio traits, which are not a simple linear
function of their individual component trasits bul a&re the resull
of a multiplication derivalive function and therefore, may nol
have & simple biological interpretation. These traits are indices
of efficiency of production, combining growth, reproduction,

longevity and production.

lactation milk yield, milk yield per day of
lactation, total lacltation yield in first and subsequen
parities, cumulative milk yields, milk yield per day of calving
interval, lifetime milk yield, longevily, herd life, milk yield
per day of herd life, productive life and lactating life in
relation to their averages, variabilily and assoccialion  among

them have been reviewed under following sub headings

1. Averages and faclors affecting lifelime production efficiency.

2. Associalion among lifelime production efficiency traits.

2.1.1. AVERAGES AND FACTORS AFFECTING LIFETIME PRODUCTION

EFFICIENCY

The literaiure cited reveals consideration of some
arbitrary periods as the crilerion for lifelime produclion either
in terms of laclations or in terms of production uplo certain
age, such that they give due consideration Lo cover dgrealer
period of economic préductian of & cow. Gelthin (1930), Larson el
al.., (1951) and Sundaresan sl al., (1954) considered uplo five,
seven and len yesrs of age 1to predict the lifetime milk

production. While production upto six, eight and ten years of age



were found reliable criterion for prediction of lifeltime
production by wvarious workers. (Singh el al.,1964; Puri and
Sharma, 19265 Dutt el al., 196%: Bhasin and Desail 19673 Malhur

and Raychaudhary,1971; Beller,1971; Gopal and Bhalnagar, 1972y

Chandrea, 1977 Gupta ant Bhatnagar , 1979; Choudhary, 12801} .

Gaalaas and Plowman (1963) reported Lhat the cows
producing  bhigher milk yield in first lacialtion had some what
longer productive life in Holstein herds. Bimilar resullts were
obtained by White and Micholas (1965) in HMelstein cows and Murdia

and Tripathi 1991) in Jersey cows.,

Bhasin and Desai (1967) estimated the production
upto six, eight and Ten years Lo be 35BIZ2H191.48, 7A75.83k377.8%5
and 8360.982715.24 lbs, respeclively in Harians caltlle and

observed thal early calvers produced more milk.

Hargrove el

al. (19469 evalualed & relalionship
between first lactation and lifelime milk production and reportecd
lifetime production to be 20854 kg in & minimum of 52 months  of

productive age in Holstein catile.

Gopal and Bhatnagar (197Z2) observed the production
upto five lactations and six, eight and len years of age %o he
124863215 .9, 5983+136.53, F99EI209.47  and  1443721365.74 kg,
respectively in Sahiwal cattle. The corresponding estimates for
Thar parkar cattle were reporied Lo be 12144 . 232289 ,48,
5805 461132 .54, 10012 . 145238 .19 and 14453, 150357 .19 kg,

respeclively (Chandra, 1977 .



Ram et al. (1976) conducted & study on 163, 146
and 294 Sahiwal purebreds, crosshreds (Brown Bwiss % Tharparkar,
Brown Swiss x Sahiwal) and Murrah buffaloes, respectively &t
Mational Dairy Research Institute, Karnal during 1974 to 1975,
They reported herd average to be 9.36, 5.96 and 4.23 litres for
crossbreds, purebreds and Murrah buffaloes, respeclively. They

&lso reported wel average to be 11.71, 7.4 and &6.43 kg per day

in respecltive genelic groups.

Dhillon and Jain (1977) ecetimated milk yield per
day of lactation in Sahiwal cattle with 0O, 2%, 50, 2.5 and 73
percent inheritance of HMolstein Friesian. The estimates were
4.52+0.36, 501120036, 6.4030.346, 6.580.36 anmd H.98L0.49 kg per
day of lactation, respecltively. They &lso  ohserved sianificant
genelic ogroup and periodic difference bul no effect of month of

calving on milk yvield per day of lactation.

Chowdhary and Barhat (1979) studied the effect of
crossbreeding  and  certain environmental factors on lactzstlion
yiéld and  yield per day of lactation of Holstein Friesian ¥
HMarians crosses maintained in semi-arid region of Rajasthan. They
observed tThat period, season, parity and variocus grades had

significant effect on bolh lactation yield and vield per day of

lactation.

Studies on lifelime production considering 523
records of Tharparkar cows by Guplta and Bhalnagar (1979) revealed
That total milk yield upto six, eight and ten years of age and

first five lactaltions cumulative milk yield were 5B0%.142132.5%4,
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10042 . 142238, 19, 14453152357 .19 and 18144 ., 2312289 .46 kg,

respecltivel y.

Similarly corresponding age lifelime production
and upto four lactalion total milk yield in Rathi and Rathi ¢ Red
Davie cattle were reporlted by Chaudhary (1980) as  15335.102112.46,
3429 . 844213.38, SAE1.91VREEE .53 and HRET L A3E2TH LI litres,
respectively  in Rathi cows and  40346.45%X188.03, 7292.041342.92,
9817 .702466%5 .34 and 8%92.82E279.946 litlres, respeclively in  cross
bred cows. Bhatia (1980) reported lifelime milk yield to be
HA04E4617 (SD)Y kg in Sahiwal cattle.

Honnelte el &l. (1980) studied the records of
34675 Holstein cows calving between 10th Jan Lo 10th  June 1964
and  reported first lactalion milk yield as 7A30%E146%  (BDY kg,
lifetime milk production as 17468813459 (8D) kg and herd life as
1010£468(8D) days.

Reddy and Basu (1980) estimated means for herd
life, lifelime milk yield and wmilk yvield per day of 1ife in
crosshred cattle of seven military farms in India s 141319.43
days, 1414681968.4 kg and 7.24L3.37 kg, respeclively.

Reddy et al. (1980) compaved production efficiency
pf  crossbreds and indigenous cows in and around RBangalore citly
and reported that laclastion lengih of nalive compared with
crossbreds was 242 Vs 292 days and calving interval as 420 Ys 370
days giving an average yield per day of calving interval as  2.08
Vg 8.03 kag. They also reporled that indigenous cows produced only

30 per cent of the milk than thal produced by crosshreds.,

Tuf
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Choudoba et &l. (1981) in Polish Red and White
Lowland breeds observed that highest profit could be obltained
from the cows calving first time with in 28 months of age,
yielding on an average above 4540 kg of milk in first lactalion
art having & production life of & lactations. The most
uneconomical animals were those which calved first after 37
months of age producing less than 3340 kg of milk in  Ffirsl

lactation and having a production life of 2 lactaltion.

Mormen el &l. (19281 reported number of laclations
(lifetime), toltal days in milk, days of productive 1life and

lifetime milk yield s 337H4.80 (8D), 421545 days, MT723719 days

and 13814329449 Ly in Jersey cattle.

Patel el &l. (1982) evalusted age &l disposal  and
productive life of Hankred cows and observed thal average age al
disposal  was 7.2820.18  and 9.1020.674  years for  Anand and
Chhtiarodi farms, respecltively. Corresponding Aaverages for
productive life were 3.45t0.5?.and 4. 580,48 years, in respeclive
farms. These observations suggested a significant effect of

management  practices and the climate on decision for selection

or culling of a cow hesides ils production potential.

Pandea and Sadhu  (1982) evaluated lifelime
performance of Holsiein-Friesian » Hariana, Holstein-Friesian
Desi Rengsl, Jersey ® Harians and Jersey » Desi Bengal crossbreds
and eslimates oblained by them were 13332.791174.45,

11159, 21294, 65, 10848 . 772128.79

-
™
'

1 FG76.1792119.96 kg,

ny

respecltively.



In Friesian % Sahiwal crosses milk yield per day
of age at second calving was 1.30230.03% kg as reporled by
Deshpande and Bonde (1983).Periods and farms gsignificantly
affected this characlter and non-significant effect of season was

observed.

fiverage milk yield per day of calving interval for
three Jersey farms at Hissar, Kamand and Palampur was 5.09, 3.10
and 4.0 kg, respecliively as reported by Sadana (1984). He also
reported a highly significant effect of period of calving on milk
vield per day of laclteting life and & significant effect of
season  of calving on this trait. Similar observations on  Jersey

catlile were made by Kothekar (1981) and Ganpule and Szne (1984).

Reddy and Basu (1983) observed factors affecting

profit funclions and production traits in Holstein x Sahiwal in 7

farms during 1950 teo 1977 and reported tThat farm had A
significant effect on age at first calving, first lactation milk

yield, daily milk yield in first lactation, herd life, lifelime
milk yield and wmilk yield per day of lifetime. The period
significantly affected all these traits excepl daily milk yield

in first lactation.

FPerformance traits of F1 Jersey x Kankrej and F1
Holstein x Kankrej crosshbreds was studied by Fatel el al. (1987)
and observed that the average age al first calving was
830.87112.16 and 891.23%146.5%6 days, 300 days lactation milk yield
was  Z659.57170.24  and 2IBA7.391100.17 kg, lactation length was

323.525123.90 and 361.12+8.65 days, dry period was 74.70%4.47  and
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78,7014 .80 days, peak yvield was 13.8120.36 and 17.0820.44 kg and
average daily milk yield was 8.39x0.25 and 10.60x0.35 kg,

respeclively.

Frasad and  Manglik (1987) observed the average
lifetime milk yield in Eahiwal, Danish-Red, Jersey, Jersey
Sahiwal, Danish Red » Sahiwal, Holstein-Friesian ¢ Bahiwxl  and
Sahiwal cows with 75 per cent Jersey inheritance to be B932.12,
11R47.73, 5867.231, B287.3%, B8&612.34, 995%2.71 and &732.5%1 litres,

respectively.

Singh gl zl. {(1987) estimaled average cumulative
milk wyield in first three lactations in various grades (1/8 to
7/8 Friesian inheritance) of Friesian x  Zebu cows to be
H928.411348.9 kg. They reported that cumulaltive milk yield in the
firsl tLhree laclalions was significaently affected by grade and
herd hbut period of years, season of birlh and age at first
talving  had no significant effect. Cumulaltive milk vyield was

highest in  the halfbreds (8640.8 kqg) and did not differ

significantly from cows having higher Friesian inheritance.

Prasad gL al. (1987) reported average age at first
calving, herd life, firstl lactation milk yield, herd life milk
production and  average yield per day of herd life Lo be
112489118, 46 days, 1210.08x21.68 days, E2909.25:72.39 litres,

8377.72118.55  litres and 6.6320.13 litres, respecltively in

crosshbred cows.

Deshpande el al. (1988) evaluated on the basis of

least—squares analysis of variance for milk yield per day of

1%



second calving, that the influence of farm and period was  highly
significant. Influence of month,of calving was observed To be
significant where as the effect of agrade was nol significant  in

Friesian » Eahiwal crossbreds.

Dhumal el al. (1988) reporled leasl-squares means
of milk yield per day of calving interval to he 2.3520.14 and

1.4920.4 kg, respeclively in Red Kandhari cows and 6.2920.21 and

4.1920.22 kg in crosshreds.

Khattab and fshnawy (1988) analysed 14620 lactation
records  from 19469 to 127% Lo study the relaltionship of the days
open  and days dry with milk production in Friesian cows in
Egypt. They reported that 305-day milk yield averaged 3045227 kg,
lactation milk yield averaged 34231346 kg and days open 1714
days. They also reported Lthat milk yield was significantly
aftfected by days open, dry period, season and yvear of calving and

farm.

Markushin (1988 noticed Lthat from Ulhe economic
stand point it is best Lo milk most cows for seven Lo eight
lactations, although very high producing cows should be used for

longer.

Ponce De Leon and Gomez (1988) analysed data  on
12%4 Holstein Friesian cows in Cuba and reported thalt averane
calving inlerval was 46234 days, average age &l first calving was
30.5%0.2 months, length of useful life 43%.0%0.9 months and age at

culling 75.620.9 months. They also reported that 11 traits were

16



gignificantly affected by herd and year of firslt calving where as
season of first calving significantly affected lenglih of wuseful
life.

Reddy and Nagarcenkar (1988 &) studied the records
of five farms of Sahiwal cattle on the basis of production
performance and reported thal herd life, productive life and milk
yield per day of producltive life to be 3220 days, 1971 days and
.47 kg, respectively. They also estimaled lifelime milk
production considering production upto 3,5 and 7 lactations and
the averages oblained were 5244, 8928 and 12921 kg, respecltively.
It was observed thal the period of calving significantly affecled
the herd life, productive life and lifetime milk vyield whereas
sgason  of calving had no significant effecl on any of the above
mentioned traits including milk yield per day of herd life. Reddy
and  Magarcenkar (1988 L) also studied the average of milk yield
per day of calving interval in first lactation to be 3.92 kg and
seven lactations pooled average to be 4.50 kg in  Sahiwal cows
maintained at five Government farms.

Bingh et al. (1788) studied milk production on
data  from 38 Eahiwal and 108 Jersey x Eahiwal cows and reported
That average first lactalion yield was 1919.25% and 2631.77 kg,
respectively,upto second lactation milk yvield average was 3479.74
and 3073.88 kg,respectively, mean milk yield of second calving
interval was 3.98 and 6.%2 kg, respectively, average herd 1life
yield was 8165.93 and 182646.27 kg, respectively, mean milk yield
per day of lifetime was 3.68 and 6.02 kg, respectively and mean
herd life (five calving interval) was 2145.89 and 2032.75%  days,

respeclivel in Sahiwal and Sahiwal ¢ Jersey cows.
¥
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Singh and Tomar  {1988) estimated lifetime
production and productive life of Karan-Fries cattle developed al
National Dairy Research Institute, Karnal as 95938.5%294.5 kg and

3.58:0.11 lactations, respecltively.

Ulmek (1988) investigaled effect of age at first
calving on lifetime milk yield on relatively small number (80) of
Red Sindhi cows and estimated average lifelime milk yield to bhe
5216.04, 6321.16, BT76&P.52, 628912 and 5708.83 liltres 1in  cows
calving for the first time &t < 30, 30-3&6, 3642, 4Z2-48 and > 48

months of age, respecltively.

Patel and Trivedi (1989) estimalted the production
profiles of Jersey x Kankrej F1 halfbreds and reported first
lactation milk yield and milk yield per day of calving interval
to be 2681.1 and 7.01 kg, respectively whereas average of tThe
firatl four lactation milk yield and milk yvield per day of calving

interval was Z798.3 and 7.22 kg, respeclively.

The dats perltsining to 222, 125, 103 records,
respectively for first, second and third lactations of Kankrej
cows sludied by Bhambure and Dave (198%) and reported thal the
average effect of period of calving, season of calving and age at
first calving on 2300 days milk yield in esch of the first three

lactations were non—-significant.

Gahlol (1990) evalualed the Tharparkar callle as a
milech breed for arid zone of Rajasthan on the basis of production
efficiency traits. He noticed that the average lifeltime milk

yield from first to uplo seven parily ranged from 2010.40+£725.%8
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to  1%095.00%2172 kg, milk yield per day of herd life upto
termination of lactation from 1.176720.3949 to J.8405:0.5370 kg,
milk yield per day of herd life upto start of nexlt lactation from
1.124420, 3872 to  R3.7378£0.5%393 kg and milk yield per day of
lactating life from 5.6067%1.3748 to & ISBAT0.T7T71 kg,
respectively. He also noticed that season and period of calving
had  no significant effect on efficiency traits &t any level of
lifetime,however, sire affeclted significantly most of the
gfficiency traits wupto fourth parily except the lifetime milk
yield., This ITrail shows significant sire effect in  second and
fourth parity but not in third parity. In subsequent parities the
influence of sire was reduced as non-significant,

Gandhi and  Gurnani  (1990) reported average
lifetime milk yield in five herds of Bahiwal cows at the age of
five years (2335.67125.02 kg), eightl years (7384.85x117.93 kg
and  Tten years (10793.84L435.8% kg)  and  the productive life
(1872.984346.64 days). HMe also reported that lifetime milk yield
was significantly affected by season and period.

Jadhay gt al. (1290) analysed dala on the first
six lactations of 570 cows, calving over a period of 29 years and
reported thal cows aged 761-820 days &t first calving had  the
highest lifetime milk yield, milk yield per day of productive
life and herd life but those aged greater than 1240 days had  the

lowest yields.

Ketoch et al. (1990) investigated the effect of

various non-genetic factors on lifetime production traits on

records  of 756 Jersey cows from three Government farms and  one
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Institutional farm located in Himachsal Pradesh. They reported the
least—square mean values for lifelime milk yield, average daily
milk yield for lifetime lactation, lifelime lactalion period to
be Q44 ., 22+646 .06 kg, 4H.25%0.0% kg and 1067.63%19.85 days,
respectively. They &lso reporlted that farm had & significant
effect on all above mentioned traits bul season had a significant

effect on average daily lifeltime milking and lactation period.

Singh and Tomar (1990) analysed lactalion records
for %17 Karvan-Fries cows sired by 34 bulls and born between 1972
to 1980 and reported Thal average milk yvield per day of lactalion
was F.9330.15 kg and average milk yield per day of herd life was
B8.76*x0.128 kg and also reported That milk yield per day of

lactatlion did not differ significantly among sessons.

Roy and Tripathi (1590) studied the facltors
affecting lifetime performence in 21231 Sahiwal and Tharparkar
crosshreds having 25 to 7% per cent Holstein inheritance. They
reporled asverage herd life, productive life (from first calving
to the end of last lactation), toltal milk yield and number of
lactations lo  he 27853246 days, 1543126 days, 124752237 kg and
F.9910.07 lactations, respecltively. Cows having 37.5 to B0  per
cent Holstein inherilance had the highest values for herd life
(297062 days), productive life (1789361 days),total milk yield

(1590925480 kg) and number of lacltalions (4.68£0.15 lactations).

Sahola and Gill 19901 analysed The dala obtained
from 197 Sahiwal and 343 Holstein x Sahiwal cows wilh  percentage

of Holstein inheritance ranging from Z5 Lo 75 per cent, ohserved



that the length of herd life was shortest for Bahiwal (3202 days)

and  longest (24460 days) for #25 per cent Holsltein crosses. Among

the crossbreds the highest lifelime milk yield was from halfbreds

(13460 kqg) followed by 5/8 Holstein crosses (13150). Cows with 795

per  cent Holstein inheritance produced significantly less milk

than halfbreds and %5/8 crosshreds. Further,they found tThat

Sahiwal  had  the minimum (8646 kg) and  halfbreds had  matimum

(134660 kyg)  average lifelime milk yield. They alsa observed a2

similar trend for average milk yield per day of productive life.

Jadhav el al. (1991) studied lifelime milk yield

in 260 Holstein » Sahiwal cows for 8 lactations of cows with 25,

37.5%, 50, 62.%, 7% and 87.5 per cent Holstein dinheritance and
reported that number of days in lactation averaged was 2526144,

2372846,  BHOOLEEL,  BA40RET, Z343E40 and  E309%84, respeclively,
milk  yield was 214031014, 2237131069, 311403824, 279991624,
2HIT7EP06 and 285011948 kg, respectively.

Murdias and Tripathi (1991) analysed lactation  and
calving  records for 10465 Jersey cows for a period from 14971 Lo
1987 and estimatled first lactation milk yield, first lactation
length, milk vyield per day of first lactation length and milk
yvield per day of first caslving interval in  Jersey cattle as
2873.06%13.7 kg, 3249.93%3.33 days, B.28:0.06 kg and 6.55%20.46 kg,
respectively. They reported that effect of farm on &1) the trails
under study exceplt lactation length was highly significant. The
age ;t firel calving had highly significant effect on first

lactation milk yield, milk yield per day of firsit lactation and

Rer day of calving interval.



Bagherwal and Khan (1991 analysed the data  from
193 purebred Jersey cows al Government cattle breeding farm,
Bhadhads, Bhopal and reporled cumulative wmilk yield to  be
4526, 49E81.73, &940.5&E130.18  and 9413.721159.03 kg  for first
two, first three and first four laclalions respecltively,CV  being
17.78, 15.34 and 14.92 per cent, respeclively. They also reported
that cumulative milk yield for first two laclalions WS
significantly affected by age al first calving bul nol by season
of First calving whereas effects on first three and first  four

lactations cumulative milk yield was not significant.

In Jersey cows Deshpande et al. (1992) reported
average milk yield per day of lactation to be 5.92£0.0% kg, millk
vield per day of ege &l second calving 1.41320.01 kg and milk
yield per day of calving interval 4.6710.05% kg. Cows calving in

October to January had eignificantly higher values for the first

two traitls than those calved in other season.

Gandhi and Gurnani (1992) evaluated milk yield per
day of lactation length, per day of first calving interval, per
day of age at first calving, per day of second lactation lenath,
per day of second calving interval, average milk yield per day of
first and second lactation length and average milk yield per day
of first and second calving interval for Sahiwal cattle as
5.90k0.08, 3.9620.04, 1.0920.01, 6.%1%20.06, 4.4320.0%, &.829X0.0%
and  4.2010.04 kg, respectively. They also ‘report@d significant
effect of farms on «ll these fraits of production efficiency
except for wmilk yield per day of second lactation length and

average wmilk  yvield per day of first and second lactation. The
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milk yield per day of first lactation length was the only trail

affected significantly by period of calving.

Saini el al. (1992) analysed Lhe facltor affecting
production efficiency traits in Red Sindhi cows and observed Thal
age &t Ffirst calving, milk yield per day of lactzlion  lengtlh,
milk yield per day of calving interval and milk yield per day of
lifetime period of first lactalion were significantly a&ffected by

period of calving but milk yield per day of dry period was nol

affected.

Bingh (1992) reported significant effectl af
parity, period  and season on milk yield per day per lactaltion
length  and milk yield per day per calving interval in  Sahiwal

cows maintained on five different herds.

Dhumeal et al. (1993) reported average milk yield

per day of lactation length and milk yield per day of calving

interval as 2.1720.07 kg and 1.34%0.0% kg, respectively in  Deoni

COWS o

Gupls  (1993)  studied 178 lactation records  in
Rathi purebreds and 225 lactation records in Red Dane x  Rathi
crosshreds  cows calving during 1977 to 1991 &t LRS,RBikaner farm
for production efficiency Lraits. He evaluated tThalt lifelime milk
yield upto terminatlion of lactation from firstl uplteo fifth parity
ranged from 1840.751541.76 to 9%05%.6812367.09 litres, in  Rathi
cows and Z772.64%1890.96 to 13759.5912464,.83 litres in c?oﬁabred

cows, milk yield per day of productive life upto termination of



lactation from S5.08£0.9% to 4.32+0.83 in Ralhi . cows ard
H.14E1.20 to 6.07x0.81 litres in crossbred cows, milk yield per
day of productive life upto start of next lactation from
3.48:0.88 to 3.946+0.78 litres in Rathi cows and 35.02+1.41 1o
5.54+0.84 litres in crossbred cows and milk yield per day of
lactating life from 5.08:0.95% Lo 6.1120.75 litres in Rathi cows
and  &.1121.20 to 7.08%0.82 litres in crossbred cows. He also
noticed that effect of geneltic group was highly significant  on
&ll traits  excepl that MYPDLL upto fourth parity on which  the
effect was less prominent. The effect of period and season of
first calving was nol significant on any of  1lhe production

efficiency Trails except MYPRCI at second parily.

Rae  (1993) estimated productive life a&s 5.7 and
6.3 years, herd life as 7.9 and 9.4 years and number of
lactations as 4.35% and 4.45% lactalion, respecltively under farm

and village condition in Jersey x Desi cross.

Ulmek and Patel (1993) estimated milk  yield per
day of age at first calving (MY/ZAFC) as 1.1020.04 kg, milk yield
per day of first calving interval (MY/FCI) as 4,2020.194 kg, milk
yield per day of first lactation lengih ( MY/ FLL) as 5.54+0.1%
kg, milk yield per day of first two calving intervals ( MY/FZ2CIH
as  4.2580.13 kg and first two lactation milk yields ( FZLMY) as
2988124 kg, in Gir cattle. They also reported that period of
calving had  significant effect on MY/AFC, MY/FLL, MY/F2CI  and

FZLMY but season  of calving affects significantly to only F2LHRY.
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Jairath (1994) studied lifelime performance trails
for Canadian Holsteins and reported milk yield upto 2, 3 and 4
lactations, lifetime milk vield to ke P3946.2814818.86
(8D), 1224698127705 .88 (5D, 13965 . 4299846 .61 (8D arl
15237 .5512494., 4 (8D) kg, respecltively whereas productive life
was  8EZ.H3LLHZ0.91 (8D days. They also reported significant

effect of age &l first calving on &11 these lifelime lrails.

Lifetime milk yield and productive 1life for

crosshred of Sahiwal, Brown Swiss and Ayrshire cattle were

79925108 kg and 104532100 days, respecltively as reported by Thorpe
el al (1994). Similarly Fuerst and Salkner (19%4) observed
lifetime milk yield and productive life to 184678H134463 (8D) kg
and 168021030 (8D days in  croeossbreds and  purebreds dairy

cattle.

2.1.2. Associalion amang lifetime production efficiency traits

Relationship beltween first lactalion and lifelime
traits for Holstein cows was investigated by Hargrove et azl.
(1969) and observed correlation (0.48) hetween first lactalion
milk yield and lifetime production on & with in  herd-vear of

first calving kasis and correlation (0.43) between first

lactation milk  yield and productive life. The corresponding

genelic correlations were obtained as 0.85 and 0.746,
respecltively. The genetic correlation belween measures of
lifetime production namely lifetime milk yield, length of

productive life and number of lactations were found to he ©0.9%

and above.
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One thousand four hundred milk production records
in first five lactations of 456 Eahiwal cows sired by 68 bulls
was  investigaled by Acharya and Nagpal (1971 and reported that
the first lactation production had high genetic and phenotypic
corrections with lifelime production (0.94x0.02 and 0.7430.04

respecltively).

Beller (1971) observed in Slovakian Pied cows that
total milk production at 72 wmonths of age WAS highly
significantly (p < 0.01) correlated (0.5234) with wmilk yield in
First lactation and significantly (p < 0.05%) correlaled (0.313)

wilh &ge at first calving.

Guptsa  and  Bhalnager (1979)  observed phenolypic
correlations of age at first calving with Llifetime production
uplo &, 8 and 10 years of age and yield in first lactation
as  ~0.708x0.048, ~0.625x0.05%4, ~0.634+x0.119 and  0.42310.082,
respeclively for Tharparkar catile. The corresponding geneltic
correlation were observed To be ~0.93710.04%, -0.498:0.106,
0.532+0.261 and < ~1.0, respectively. The phenolypic correlations

of first lactaltion yield wilh &, 8 and 10 years of age and yield

in five lactation were observed to be 0.463320.05%, 0.65720.6Z,
0.49910.08%9 and O0.443:0.08, respectively. The corresponding
genelic correlations among lhese trails were 0.9192+0.053,

Q.2B4£0.211, 0.582R0.180 and 0.464210.164, respectively.

The phenotypic correlation of lifetime milk yield
with firslt lactation milk yield in £ahiwal caltle was observed
by Bhatia (1980) as 0.4341+0.028%9. The estimate Qas statistically

siqnificant at 1 per cent level of significance.

Pty



Morman el &l {1981) reported ' phenotypic
correlation among number of lactations, tolal days in milk, days
of productive life, lifelime acltusl milk yield and lifelime value

of product ranging belween 0.95% to 0.9%9, while working on

lifetlime performance and profitability of Jersey cows.
Panda and Sadhu (1982) estimaled the phenolypic

correlations between &ge &t first calving and  lifelime milk
production in Mariana # Holstein, Holstein x Mon-Descripl, Jersey

Hariana and  Jersey x Mon-Descript &s 0,3023910.0196,
O0.2305£0.0195, 0.321220.092  and  0.4134610.88%9, respectively.
Further they reported the correlation belween first lactation
milk yield and lifetlime milk production in above crosses as
0.768910.0616, 0.5762X0.076%, 0.653230.0733  and 0.692420.779,

respecltively.

Del.orenzo and Everetlt (1982) estlimated correlation
belween milk yield and stayability upto 48 and 72 months as 0.27
and 0.35, respecltively, which indicates thal milk yield and

stayabilily are positively correlated traits.

Pape el =al. (1982) established genelic and
phenolypic correlations betwsen first lactation performance
Traitls and lifelime performance as 0.62 to 0.89 and 0.27 to 0.56,
respectively in Angeler cows. This indicates that it was possible
Lo select for lifeltime performance on the basis of first
lactation. Similarly, first lactation milk yield was reported to

have  large phenolypic and geneltic corrvelalion with longevity by
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El-Barbary (1983) in Egyplian native cows. He also suggested That
this trail may be used for improving both first lactation milk

yield and longevity.

l.ikewise Deshpande and Bonde (1983) observed
phenotypic and genelic correlation heltween milk yield per day of
age alt second calving and total milk yield in Friesian ¢ Sahiwal
crosses as 0.81920.014 and 0.997+0.001, respecltively. Phenoltypic
correlation between milk yield per day of age al second calving
wilh lactation yield, dry period, service period and calving
interval WeE e reported as 0.80820.034, 0.02410.034 arnd

0.15%£0.034, respectively by Deshpande g1 al. (1988).

In Red Kandhari cows and ils crosses significant
correlation of milk yield per day of lactation, per day of
calving  interval with lactation length, dry periocd, service

period and calving interval was reporlted by Dhumal el al. (1988).

The phenotypic correlations between milk yield
upto % years of age and age at first calving, first lactation 30%
days milk yield and lactation yield were reporled by Gandhi  and
Gurnani  (1988) as ~0.64%, 0.488 and 0.264, respectively. These

estimates were highly significant.

Hayes el al. (1990 =) reported the phenotypic
correlation of lifetime milk yield wilh herd 1life (0.95) and
productive  life (0.97) in Holstein cows. Similarly,Hayes et al
(1990 b)) oblained phenotypic correlation belween milk yield per

day  of herd life and milk yield per day of productive life as

0.70  in Holstein cows. Likewise Hayes gt al. (1990 <) observed
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phenotypic correlation of first lactation milk yield with
lifetime milk yield (0.40), herd life (0.31) and productive life

(0.24) in Holstein cows.

Gahlot (1990 reported that phenotypic
~torrelations  among production efficiency traits were positive,
high in magnitude and highly significant for &1l the production
efficiency traits at all the stages of lifelime performance in
Tharparkar cowe. The estimates of correlation coefficient for
LTMY with MYPDL uplo ftermination of lactation, MYPDCI upto starl
of next lactation and MYPDLL uplto termination of lactaltion were
0.92, 0.93 and 0.79 upto first parity; 0.91, 0.92 and 0.80 upto
second parity; 0.90, 0.90 and 0.79 upte third parity; 0.88, 0.88
and  0.75% uplto fourilh parity; 0.87, 0.87 and O.76 upto {fifth
parity; 0.8%, 0.89 and 0.77 upto sixth parity and 0.85, 0.84 and
0.76 upto seventh parily, respectively. The phenotypic
corvelation coefficient of MYPDL with MYPDCI and MYPDLL were 0.99
and 0.74 upto first parity; 0.99 and 0.84 upto second parilys
0.99 and 0.83 upto third, fourth, fifth, sixth parity and 0.91

and Q.77 uplto sevenlth parity, respectively. Similarly, phenolypic

correlation coefficient belwesn MYPDCI and MYPDLL upto respective
parities were 0.74, 0.83, 0.82, 0.82, 0.82, 0.82 and 0,77.
Dhumal el al. (19930 noticed phenolypic

correlation of lactation yield with milk vyield per day of
lectation  length and wilk yield per day of calving interval in
Deoni cattle and reported Uhat these were high in magnitude and

significantly and positively correlaled.
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Guplte (1993) studied phenolypic correlation among
lifetime production traits in Rathi and Rathi x Red Dane (R x RD)
cattle upto different parities and observed thal correlation
between production efficiency traits at all tThe stages of
lifetime performance. The estimates of  phencolypic correlation
coefficient of LTHMY with MYPDL, MYPDCI and MYPDLL were 0.61, 0.83
and 0.61 for Rathi cows and 0.68, 0.72 and 0,63 for R =« RD upto
first parity; 0.7%, 0.78 and 0.66 in Rathi cows and 0.71, 0.467
and 0.6%9 in R % RD  cows uplto second parityy 0.80, 0.78 and 0.72
in Rathi cows and 0.77, 0.76 and 0.70 in R » RD cows upto third
parity; 0.73, 0.74 and 0.5%7 in Rathi cows and 0.71, 0.71 and 0.63
in R % RD cows uplto fourtlh parity and 0.78, 0.82 and 0.64 in
Rathi  cows and 0.69, 0.4% and 0.55% in R » RD cows uplo Fifth
parity, vrespecltively. The phenotypic correlation coefficient of
MYPDL, with MYPDCI and MYPDLL were .62 and 1.0 in Rathi cows and
0.81 and 1.0 in R % BD cows uplto first parity; 0.92 and 0.73  in
Rathi  cows and 0.90 and O0.8%9 in R ¢ RD cows uplo second parilys:
0.93 and 0.83 in Rathi cows and Q.98 and 0.8% in R »  RD COwWS
uplto third parity; 0.96 and Q.79 in Ralhi cows and 0.98 and 0.86
in R 3 RD cows uplo fourith parily and .96 and 0.76 in Rathi
cows and Q.97 and 0.70 in R % RD cows upte fifth parity,
respeclively. Likewise Lhe phenolypic torrelation coefficientb ot
MYPDCI  with MYPDLL uplto respective parities were 0.62, 0.71,
0.80, 0.72 and 0.45% for Rathi cows and 0.81, 0.78, 0.85, 0.81 and

0.59% for R v RD cows.

Ulme and  Patel {1993) obtained phernotypic

correlation AT milk yield per day of first calving
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interval,milk vield per day of age at firsel calving and milk
yield per day of first lactation length and reported 1hatl

eslimates of these traits were positive and significant.

Jairath gt al. (1994) obtained highly significant
and high magnitude phenotypic correlation of lifetime milk yield

wilh yield of two lactations (0.91), yield of three laclalions

{(0.96) and yield of four lactations (0.99) in Canadian Holsteins.
2.2. BREEDING EFFICIENCY

The economy of breeder is not only dependent on
milk production but alsoc on the breeding efficiency of an animal.
The breeding efficiency of & dairy cow could be measured by
number of calvings during lifetime and sum of calving intervals.
Hence breeding efficiency of animal is depends on  number of
calving, calving interval, age at first calving and dry period
elc.

Breeding efficiency uplo various calving Was

mainly dependent upon
1. Number of calvings during the life of an animal and
2. Sum of calving intervals during the life.
This indicates efficiency of reproduction of an
animal which in turn reflecls the production.

Averages of breeding efficiency, their variability

and associaltion with the age at first calving, calving inlerval,



dry period, service period, LTMY, MYPDCI, lactation milk yield
and yield at different years were reviewed under the following

sub headings.

2.2.1. Averages and facltors affecting Breeding Efficiency.
2.2.2. Association of Breeding Efficiency with production

efficiency traitls.

2.2.1. fiverages and factors affecting breeding efficiency

Kenneth 8L al. (19%1) using length of service
period &s criterion for breeding efficiency, measured the
interval between first service to conception and the interval
from calving to first service in terms of days in Ayrshire breed

and  reporlted the breeding efficiency 77 to 8% per cent in 19

femilies.

He rman et al. (1953 estimated reproductive
gfficiency in 790 exolic cows {(Jersey, Molslein and Guernsey) and
determined the calving interval and the percentage of the cows
calving in 12 months. They observed Lhese values Lo he 15.48
monthe and 77.5%1 percent, 14.45 months and 83.04 percent, and
14.11 months and 83.0% percent for the respective breeds. Overall

reproductive efficiency was reported as 80.84 percent.

Im Black Pied cows Deltkens and Malik (1954)
observed Thal cows which calved more than five Times requivred on
an average less number of service per conceplion than the heifers

and conceived more readily.
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In Red Sindhi cows Venkayys and Ananta-Krishnan
{19%7) observed thal the order of lactaltion had litile effect on
length of service period. Larger service period henefits milk
yield in  current lactation but also results in unduly long
calving  interval, which in turn affect the useful life of &  cow
in terms of number of lactations. It impairs the reproductive
efficiency of cows, while Joher and Taylor (1967) and Bhasin  and
Desai (19467) reporled the average calving interval Lo be 487i11.7
and 429315 .6% days, respectively in Red Sindhi cows. Singh and

Desai (1971) found breeding efficiency Lo be 2.9 percent.

Gehlon and Malik (1967), Joher and Taylor {(1967)
and  Bhasin  and Desai (1967) reported the average intercalving
period in Sahiwal cows to  be 4239.330.8, 416.1115.34 and
478.82E15.87 days, respeclively.

Gautam el al. (1966) esltimaled the breeding
efficienty in Hariana cows to be maximum 90.81 percent al 3é& 0 Lo
39 months of a&ge &t firset calving. They &also reported that
according to age at firsl calving (less Than 392, 39 te 50 and 54
months &and above) the highest values of calving were ot 39
months.

Bhasin  and Desai  (1967) reported the average
intercalving period in Hariana cows Lo be 418.58:21.74 days.
Bingh el al. (1968) while studying the reproductive efficiency
reported the age of puberly, number of services per conception,
firs service period and first caelving interval to be 46.8+0.3%
months, Z.0:x0.07, 305.2¥46.4 days and &07.0%46.9 days, respectively

in Hariana cattle.
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Bhasin (1969  observed &8.62 percent BVErage
breeding efficiency in Mewatli cattle. Guplta (19469) reporlted 84,10

percent breeding efficiency in Jersey x Red Sindhi cows.

Sharma  (1978)  estimated the overall breeding
efficiency in Hariana cattle to bhe 78.84 percent with an  average
age  of first calving to be 48.469 months and calving inlterval
508.81 days. He also classified the breeding efficiency in
different class intervals and observed as 50~ &4 percent (age al
first calving 53.5%  months  and calving interval &77.23 days),
H4-F78 percent (AFC 48.7 months and C1 5460.6% days), 78-92 percent
(AFC 47.7 months and CI 460.20 dayvs) and 92-106 percent (AFC 41.9
months and CI 3468.13 days). It indicaltes Lhat as age at firsl
calving decreazses  the calving interval also decreases bul  the

breeding efficiency increases.

Daspurakayastha and Mazumder (197%9) estimalied the
AVErage breeding efficiency and calving interval to be
71.48%1.0790  and 34.6110.34 months, respectively in Holstein x
Hariana F1 cows. He also reported thatl breeding efficiency was
maximum  for  cows that dropped their first calf between 2528

months of age and there after it was in descending order.

Lahiri et al. (19281 studied b;eeding gfficiency

[ o,
of Hariana herd upto first three lactation and reported that

average value of breeding efficiency were 75%.7820.97 per cenl and
78.30X0.93  per cenl for the sgecond and tThird consecutive

calvings.
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Mondeal and  Choudhury (1987) notliced breeding
efficiency of Non-Descript, Hariana, Hariana x Non-Descripl and
Jersey % Hariana cows uplo different parities under the range
less than 70, 70-100 and greater than 100 per cent and ohserved
that 21, &9 and 10 per cent cows stood under this range. The
Hariana » Non-Descriplt cows had maximum breeding efficiency at
second parity (78-90 %), Hariana # Mon-Descript &l fourlh parily
(92~-199 %), Jersey x Hariana at fifth parity (85 Xy, fHge atl first
calving, season and period of calving, parity, first lactation
millk yield and first lactation lengtih significantly affect the
breeding efficiency in &1l breed types except for Jersey =
Hariana, the breeding efficiency of which was only affected by

season and age &l first calving.

Gupta and Bhalnagar 1979) reporied the average

breeding efficiency of Tharparkar cows lo he B85.2730.72.

Fatro and Rao (1983) worked on inheritance of &oe
At First calving, calving interval and breeding efficiency in
different lactation of Red Sindhi cows and estimated that average
age al first calving was 1338.4646L15.67, average calving interval
were 496.91210.14, 453,259,146 and 456.75211.43, respeclively for
first, second and Third parity and breeding efficiency were
72.421.57  and 80.946%1.41 for second and thivrd parity. EBEreeding
efficiency in Red Sindhi cows observed by Rigor and HNelmida

(1959) to be lower than Patro and Rao estimates.

Breeding efficiency of Jersey cows in first four

parities were analysed by Ray and Katpatal (1987) and the average



estimates were 92.09+0.81, 84.15F1.11, B4.46%1.346 and 87.13%2.19
per cent for the respective parities. The breeding efficiency of
four parities were significently affected by farm and  year in
first and second parity where as season in  third and fourth

parity,

The study involved 157 cows from the F1 and FZ (F1
X F1) generation by Dhanger and Patel (1991) for hbreeding
gfficiency and he observed the breeding efficiency was similar in
Ttwo  groups. Methekar el al. (1992) analysed 1040 records  on
Jersey cows for productive and breeding efficiency and noticed

that average hreeding efficiency of Jersey cows was 88.230.55

per cent.

The effect of various faclors on breeding
efficiency estimates based five calving intervals was studied by
Singh et &l. (1980) in Szshiwal cows. The averaoge breeding
gfficiency estimalted to bhe 88.9 per cent and at various calving
upto five calvings as 89.313.59, 87.41012.6%, 88.7X13.59 and
FO0.0113.58, vrespeclively for second, third, fourth and fifth
calving. The effect of farms and periods were significant on  the
breeding efficiency based on five calving intervals., Similarly,
Humar  (1981) estimaled breeding efficiency (85,.6730.82 % in
Eahiwal cows. He also estimated AFC  (40.25+0.81 months) and
producing ability (709 to 3%33 kg) and  concluded that first
calving  at 37.23 months and producing abilily between 1500-2000
ka giving breeding efficiency 88 per cenl would be the oplimum

combination.
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Matharu and Gill (1981) evaluated different grades
of Holstein-Friesian X Sahiwal crosses (174, 1/2, 5/8 and 3/4
inheritance) on the basis of lifelime pradgctian and reproduction
efficiency and reported that 1/2 and 5/8Lh Friesian grades were
superior than the other grades in &1l the trails representing
production, reproductive efficiency and longevity. Bimilarly,
Deshpande and Ingole (1984) estimaled the different grades (1/2,
5/8 and 3/4 Friesian inheritance) of Friesian X Sahiwal cows and
reported that breeding efficiency of differenl grades was 90.35,

80.08 and 83.88 per cent, respeclively.

Data  from 196479 on Friesian X Sahiwal cows &t
two farms were analysed by Sodakar el al. (1988) and breeding
efficiency measured by using three formulze (1) NMumber of calving
intervals from first to lasl calving (BE was &9.34x2.27 %), (ii)
Mumber of calving intervals, age at first calving, sum of calving
intervals and desired calving interval (BE was 78.29%1.34 %) and
(iii) MNumber of calving intervals, &ge at first calving, desired
calving interval and desired age al first calving {(BE was
75.13E1.54 ). Hesson, genetic group and  farm did not
significantly affeclt breeding efficiency but it was affecied by

period aof birtlh.

Heddy et &l. (1988) studied 149 Holstein-Friesian
X Ongale cows for breeding efficiency, milk yield and age at
first calving. He reported thal cows wilh & milk yield of £ 2000,
20012500, 2501-3000, 30013500 or 2 3501 kg, hreseding efficiency
average 89.55, 89.48, 86.29,82.93 and 81.63 per cent,

regpectively and age al First calving 975.62,994.48, 998.84,
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938,88 and 875.90 days. Cows calving first at i 900, 901-1080,
1081-1170 or & 1171 days of age had on an average milk yield of
2528.08,2341.31, 225%4.32  and  Z190.64 kg, respeclively aridd
breeding efficiency averaged 84.83, 8%.30, 88.88 and 85.534 per

cent.

Reproductive records for 197888 of an unspecified
number of Malwi Zebu cattile were analysed by Qureshi and Barwe
{(1990) and  observed that average age at first calving was
44.8510.952 months, average calving interval was 13.88L0.4%9 months

and  breeding efficiency was 72.6 per cent {Wilcowx formulz).

Shelke &% al. (1992) analysed Red HKandhari and
Jersey X Red Kandhari cows for breeding efficiency and observed
that bhreeding efficiency was 74.8 per cent and 8% per cent for

respective breeds.

2.2.2. Associalion of Breeding efficiency with production

efficiency traits

Dutt and Sabksena (1966) studied the correlation of
breeding efficiency with age at first calving in Hariana cattle
and reporled it to be non-significant. However, Singh and Desai
(1971) observed negative and significant correlation hbelween
these traits and similar findings were &also obtained by Reddy

and Bhatnagar (1971) in Tharparkar herd.

Positive and significant phenotypic correlation
(0.6466) was observed belween breeding efficiency and age at first

calving  (30-40 months), wheress positive and non-significant
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(0.007) between BE and AFC (20-30 months) by Dasparkayasthe and

Marumdar {(1979) in Holstein X Hariana cows.

In Hariane cows Sharma (1978) studied phenotypic
correlation of BE with AFC (~0.06%9), first dry period (-0.3536),
first calving interval (~0.&66), service period (~0.683) and
first lactation milk yield (-0.204) and reported BE had negative
and  highly significant corvelation wilh fivrst dry period, first
calving interval and service period whereas negative and non-
gignificant with AFC and first lactaltion milk yield.

in Sahiwal cows, factors affecting breeding
gfficiency were studied by Singh el al. (1980) and they reporied
that BE  was phenotypically negatively correlated with AFC
(-0.04), fivrst service period (~0.44), first dry period (~0.3&),
first calving interval (~0.47), first lactation length (-0.23)
and first lactation yield (~0.81) whereas positively correlated
with milk yield per day of calving interval (0.0%). He found all
Lhe associalion significant except with AFC and milk vyield per

day of calving interval.

Similarly, Gandhi and Gurnani {(19%90) observed that
BE  was negaltively corvelated phenotypically with AFC ¢ -0.14),
first lactation milk yield (-0.33), {first lactation length

(~-0.32y and first calving interval {(~0.68).

Negatlive and significant phenolypic correlation
was  ohbtained by Qureshi and Barwe (1990) between BE and AFC

{(~0.385%) znd BE and CI (~0.708).
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Breeding gfficiency WS significantly and
nedgatively correlated with AFC (~0.31) and producing ability

{(~0.45%) as reporlted by Kumar (1981).

Gupta and  Bhalnagar (1979)  reported phenolypic
correlation of BE wilh AFC, first lactation yield, &, 8 and 10
lactation yield to  be 0,080, -~0.355,

years of age and five

0.181, 0.245, 0.294 and ~0.300, respectively in Tharparkar cows.

Lehiri et &l. (1981) observed negalive corrvelation
of persistency of milk yield with BE of first lwo calvings

(=0.0119)  and with BE of first three calvings ((-0.01162) in

Hariana herd.

Correlation belween milk yield and BE was ~0.064
observed by Reddy et al. (1988) in Friesian X Ongole cows.
Gimilar observalions were oblained in Holstein cross  cows by
Purakayastha (1980). Methekar (1992) also observed negalive and

Bighly significant geneltic correlation between BE and producing

ability.
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3. MATERIAL AND METHODS

3.1. EXPERIMENTAL MATERIAL

For the present investigalion, dala generated over

20 years (1974 to 1993 on two units of Rathi cattle viz., (i)

livestock Research Btation of Depariment of Animal Breeding  and

Genetics, College of Velerinary and Animal Seience, Bikaner and

(ii) Livestock Research Blatlion, HNohar {Hanumangarh), were
utilized. Bolh the units are located in arid region of Morth-
Western Rajasthan under the administrative conmtrol of Rajasthan

Agricultural Universily, Bikaner.

The Ffirst unit is situsted 300 meters away from
the Ganganagar—Jaipur Highway in Veterinary College Campus of

Bikaner city &t 28°3" N latitude, 73°%° E longitude and 234.84

meters altitude from Lthe mean sea level.

The second unit is situated on Ganganagar-Hissar
Highway at Z29°15%.46' N latitude and 74°45.,7° E longitude from LThe

mean sea level.,
3.1.1. History of hbreeding stock and breeding policy

F.1.1.1.0 The foundaltion stock of 21 Rathi cows was established in
1939 &1 unit one, which was further strenghlened with addition of
more Rathi cows in subsequent years 1ill 19846 from nomadic caltle

breeder of Rathi tract.

Initially main objecltive was to establish  Rathi

herd of excellent genetic material and therefore, the seleclive
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breeding within the native was under taken by acquiring the Ralhi
cows of high production potential from nomadic breeders. Bul
later on in 1968 cross breeding along with selective inbreeding
was  also started with the exotic inheritance of Red-Dane hulls.
Then from 1978 onwards pure breeding of Rathi cows and ils cross
breeding with Red-Dane bulls is carried on simultanecusly tTill

today.

du1.1.2. The unit second wae formerly known &s  Cattle Breeding
Farm connected with tThe Department of Animal Huskbandry,
Government of Rajasthan. Butl in the year 1983 it was tlransferred
to Universilty with 421 Rathi cows Lo improve the well known

prized Ralhi milch breed of cattle on scientific lines.

Since The Ltransfer of Tthe farm Lo Lthe university,
efforts has been made to improve The Rathi catlle germ plasm  of
the area by distribution of quality germ plasm. To achieve Lhe
production of the superior germ plasm, selecltive breeding has

been initiated in & close herd.
3.1.2. Feeding

#11  the animals of the two units are managed
Aalmost under uniform conditions that animals are stall fed except
rainy  season. AL both the unite the standard feeding schedule
based on age, production level, sltage of pregnancy and olher

rhysiological conditions were followed.

For all the animals roughages consisted chaffed

common dry grasses of  this tract mostly consisting of Lasiurus
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gindicus (sewand, Cenchrus ciliaris, Cenchrus hifilorus,

Dicanthum annulatum and chaffed wheal staw.

The seasonal  green  fodder in The form of
Andropogan sorghum (Jawar), Pennesetum Lyphoid (Bajra), Trifolium
alexandrium  (Barseam), Medicago salive (Rijka), Avina saliva
(Jai) etc., are fed to Lhe animals of unit second throughoul the
vear due to availability of waler of Indirs Gandhi Canal in this
tract, where as at unit first it is nol available except for

very short time and in meagre quantity.

The concentrate raltion (containing 15% DCP and 70%
TOH) was fed to milking animals &t the rate of O.5%kg per litre of

milk produced over and above maintenance ralion.

3.1.3. Housing and management

Housing and management is almost uniform on  bolh
Lthe units. Animals are housed under free barn housing system wilh
adequate shades against sun, rain and exlreme winter elc. For
achieving efficient management and care, herds were divided into
different groups according to age and reared in separate  barns.
The isolation of sick animals was practiced for specialized care
and  prevenlion of communicable diseases. The young calves were

kept in pucca calf pans.

Cows were milked tlwice & day and calves were
allowed to  suckle Their dams Lill cows were dry on both tLhe
unite. Each calf received approximately 450 litres of milk during

The 200 days of lactation period.
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2.1.4. Heallh care

(O both  the units adequate prevenlion measures
wera taken against  the prevalent diseases in  the area. All
animals were regularly vaccinaled agsinst Black quarter,
haemorrhagic septicemia, fool and mouth disease and anthrax
during  rainy  and  summer season.  The rvouline programmo of

deworming and treatment of sick animals was also practiced.
2.2. DATA

The data for present investigation pertained Lo
28  normal lactation records for & period of 20 years (1974 1o
1993) of Rathi cows maintained on two units. Out of which 183
records belongs Lo unit first i.e., Livestock Research &Slation,
Bikaner while 445 records belongs to unit second i.e., Livestock

Research Station, Nobar (Hanumangarh).

The lactatione following asbortions, premaiure
births, death of calf at birth, shorlt records associated with
problems of let down of milk or termination due to disease
conditions were excluded from Lthe presenl study. Paritywise
informations were recorded on date of calving, date of drying and

lactation yield of each cow.
3.2.1. Lifetime performance traits

L.ifetime performance trails are the traits which
are  oblained through the production of animal during the whole

life and not only in one lactation.



From the dates of different events, lactation
length (period between date of calving and date of drying), dry
period (period between date of drying and datle of next calving)
and  calving interval (period between subsequent calvings) were

computed for each parity (uplo sixth and higher parities).

Different efficiency traits included in this study

"

were generaled as followst

B.2.1.1. Lifetime milk yield uplto lermination of ith lactation
(LTMYi):
This was calcoculaled by summing of lactation yield
of i1 lactation as
LTHYi = X MYi
Where,
o= 1,28,3, 00,6 and higher parities and
L MYi = sum of milk yield of 1 lactation.
32002, Hilk yvield per day of lactating life uple termination
of ith lactation (MYPDLL.1) 3
This was calouwlated by dividing the LTHMYL by sum
of lactation length of i lactations as @
LTHMYL
LV T T T
3
where,
io= 1,2,3,0006 and higher parilties and
TLLi = sum of lactation length of 4 lactations.
F.2.1.830 Milk yield per day of productive life uplo termination

of ith lactation (MYPDL.i) 3



This was calculated by dividing the LTMYL by sum
of calving intervals of previous calvings and lactation length

aof ith lactation s &

LTHY
AV P L 2 oo oo o s o i s s i
{ ECYy—q + LLi )

o= 1,2,3, 00,6 and higher paritliess
ECIi-1 =  sum of calving intervals of previous
calvings and
LLi = lactation length of ith lactalion.
B.2.1.40 Milk vyield per day of productive life upto start of
next lactation {(MYPDCIi) @
This was calcoulated by dividing LTHMYD by sum of i

calving intervals as

N T ol T T —

where,

3

io= 1,2,3,...,6 and higher parities and

T

ECLi = sum of i calving inlervals.,

3.2.2. Breeding efficiency (BE)

Breeding efficiency is the number of young ones

produced per fomale per Time unit.

The breeding efficiency of & cow has been measured

by different workers through
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(i) service period,
(ii) number of service per conceplion,
(iii) calving interval and

(iv) age at first calving and calving interval.

In the present study wumber of calvings  and
calving interval was Llaken as a mecasure of breeding efficiency.

The formula used for this was proposed by Wilcox gl al. (1957) as

6D M-
e e R TS p———

ICli

< 100

~

where,

io= 1,2,3,...,6 aund higher calvingss

it

BEd breeding efficiency uplo ilh calvings
Mi = number of calvings upto ith calvings and

ECIi = sum of calving intervals upto i calvings.

3.2.3. CLASSIFICATION OF DATA

The date were identified by parity and date of
calving. To estimate Lhe effect of non-genetic factors, Lthe dala
were classified according to herd or unit ( i.e., LRS,Bikaner and
LRS,Nokard, spason of first calving and period of first c¢alving

&8s undey *
R.2.3.10 Period of first calving

The total duration of 20 vear performance
records were sub-divided into four periods. The period first
consisted of records of those animals which were calved for first

time during 1974 to 1980. The second period included records of



arimals calving first time between 1981 Lo 198%. The third period

considering the records of

to 1990, Fourth period

time during 1991 to 1993,

animals

included

Period of first calving

calved first time betwesen 1984

records of animals calved first

YEAFS

mwmmew“wwmwmm;I:gg s e o e e et s e ;;;;ngw}980
s cond 1281 Lo 1985
third 1984 to 1990
fourth 1991 to 1993

3.2.3.2. Heason of first calvin

In order to

changes viz.,temperalure,

was  further divided into four

in temperature Throughoutl the

The specific seasons were os fo

Season of first calving

Comfort

Hot-Dry
Hot-Humid

Winter

3.2.23.3. Frequency distribution

Frequency distr

Tto parity and season of first

given below

48

humidity,

P

study the effect of climatic

rainfall etec., cach  year

seasons on the basis of variation

vear by scason of  first  calving.

1lows &

month of year

et March to 15Lh April and

1st.0ctoher to 31st October
1oLl April to 15th July
16th July to 20th September

1el MNovember o 29th February

of records

ibution of observalions according

calving upleo variouws parities is



Upto <
parity Season P

First &1 17

W~

P

3P 13
53 03
54 04

TOTAL.

Second | 14

Third 81 a7

TOTAL 27

Fourth 51 08
G 12

&3 03

54 04

TOTAL 27
M;;;;;mmwmm;;mmwmMmmmwwg;
g2 10

63 oz

54 0%

TOTAL 28

P2

14
30
"O?
04

04

U < JEA S, C - 1

P32 P4 Total

08 08 38

174

_8; "mmmg;ww_"mww&gwuﬁm
11 02 36
0z 03 14
28 0% 54

4t 1

136

04 - 21

07 - 30

31 - - 96

14
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Bixuth 51 03 10 - - 13
82 28 07 - - 35
e 09 01 - - 10
54 12 17 03 - 34

TOTAL i Y 35 05 - G

3.3. STATISTICAL METHODS

To study the effect of non genetic factor, it is
not possible Lo use the conventional method of analysis of data
for test of significance of various faclers in  animal  breeding
because of some non—-orlthogonality of data due to unegqual  sub
class frequencies. Therefore, it is logical to chose &
simultansous consideration of all the effects wilh a lingar
mathematical model and fitting the constants for their effects,
so0  the procedure loast-sguares was employed. The lcast-sguares
analysis was  carried oul by using LSMLMW PC-2 Version package
designed by Harvey (1990). The mathoematical model used for

stalistical anclysis is given below
3.3.1. MATHEMATICAL MODEL

Yiswma = H + Hy + 85 + Pu + €44m1
where,
Yaswa 38 1he observation on lth animzl  of  ith  farm
calved in jih season and kih period;
ois The ovar all mean assuming equal subclass numhber s

Hy is the fixed effect of ith farm (i = 1,8);:
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Gy is the fived effect of jth season (i = 1,2,3,4);

Fw i% the fived effect of kih period (i = 1,2,3,4) and
Ey3wr 18 the residual random error under the standared
assumplion which make the analysis  valid, d.e., NID

(O,02).

The analysis of variance under this model will)  be
45 follows 3

Source d.f. 5.5, EMs

0+ coves wines somen coase asses Weesa eSS A44we Sebet S00TT PP IAD Simp SAass mers Saion FMALS Seask sests esd Sue4d Sres rbe fmvin mvemd BASFR $SH4S S2695 PHOte RS BEARS $SNIR TO9s) SRS MHERS Bunbn S4und SHeRh Sossd mbye RFORS VNS BEVS EHARD SHOLS iy foxbe imert AMED SOleE St IRES dvere MSome beoke Sebee 000 Lhrkd MARE Sarem mdas Mvste Ssbd Shots

Herd (H) -1 R{IW,H,S,P)-R{u,5,P) re? 4+ k3AkIH
Season (8) &—1 R{U,H,5,P)-Ru,H,P) ved + kLTS
Pariod (P) P-1 R, H, 8, PR, H, 5 ge? 4+ kik2P

Residuals  N-H-5-P+2 YUY-R{u,H,5,P) red

The sub  class mean comparisons  for significant
main effecls were made using Duncan®s mulliple range test.
2.3.2. ESTIMATION OF ASSOCIATION AMONG LIFETIME PRONDUCTION
EFFICIENCY TRAITS AND BREEDING EFFICIENCY
The phenotypic correlation among lifetime
production efficiency traits and breeding efficiency will be

gstimated by using variances and covariances of respeclive

Ltraits.



RESULTS AND DISCUSSION



4. RESULTS AND DISCUSSION

The wultimate goal of a breeder is 1o acquire
maximum  returns by per unit of inputs, which inturn not only
depends on  production efficiency of an animal  hut also on
reproductive efficiency. Thus the present invesltigaltion was
intended to estimale the production and breeding efficiency of

Rathi cows maintained at two different farms.

The resulls from the present investigation have
heen presented in table 1 to 23 and discussed objective wise
after giving general overview of Rathi studied in terms of
averazges, standard devialions and coefficients of variation of
different trails, for the pooled as well as separately for each
farm. To present and discuss the outcomes simultanecusly and
systematically this section has been divided into following sub
headings - |

4.1 General overview of the performance of the farms.
4.2 Effect of non—genetic facltors.

4.3 Associalion among different efficiency trails.

4.4 Sunggested selection crilteria for improvemenl in the farm.

Under each of the sub-heading performance of
overall group (pooled over two farms of Rathi cattle), Rathi
cattle of Bikaner farm and Rathi cattle of Nohar (Hanumangarh)

farm have heen discussed sequentially.



4.1. GENERAL OVERVIEW OF THE PERFORMANCE OF THE FARM

Means with respective standard deviations and
coefficients of variation of different traits for 172 lifetime
performance records upto first parity, 136 records uplo second
parity, 96 records uplo third parity, 78 records upto fourth
parity, 54 records uplto fifth parity and 92 records uplo sixth
and higher parities are illustralted in tables 1 to 5. Increase in
number uplo sixth parily is because, thalt in  higher parities
the number of records were very less, hence these higher parilties

were considered in parity sixth.

4.1.1. Averages and variation in production efficiency traits &

The estimaltes of means, 50 and CV  for various
traitse wviz., LTMY, MYPDLL, MYPDL a&and MYPDCI upto different
parities for overall, Bikaner farm and Nohkar farm are given in
table 1 to 4. Graphically, Bikaner farm and Nohar farm means of
these traits have been illustralted in figure 1 and figure 2,
respecltively, whereas coefficients of varialtion of corresponding
farm with respect Lo these Lraits have been shown in figure 3 and

4, respeclively.

4.1.1.1. Lifetime milk yield {(LTMYi) @

Table 1 showed that the average lifetime milk
yield (LTMYi) for overall group was 1866.95 litres in 313.26 days
upto first parity, 3469.86 litres in 545.38 days uplo second
parity, 3154.13 litres in 785.10 days uplo Lhird parily, 6826.82

litres in 995.61 days upto fourth parity, 8652.13 litres in
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Table 1 1 Mewn, §.D. angd C.V. (%) for lifetime nilk yield and lzctztion length upto

termination of ith lactation (LTHYL) and lactation length (LLi)

Upto Farity Farameters LRG, Bikaner LRG> Nohar Over all
LMY LL LTRY LL LTaY L1

First N 55 9% 117 117 172 172
faan 1622.16 325.73 1982.03 308.86 1866.95 313.24

5.0, 914.97 69, 42 441,65 42.00 494.37 48.71
C.v. 31.74 21,3 22.28 20.07 26.48 21,93

Second N 43 43 93 23 136 134
Mean 3204.51 561.23 3592.54 539.10 3469.86  545.38
5.D. 1082.36 178,47 1027 .49 136.99 1056.76 151,87
C.V. | 35.77 31.80 28,460 25.41 30.45 27.75

third N 30 30 b6 bé 96 RZ
Mean 4827 .43 829,42 9252.63 768.49 311913 785,10
§.0. 1891.61 247 .11 1447 .85 180,20 1411,.59 203.462
C.V. 26.75 29.79 27 .56 23444 27 .32 25.93

Fourth N 19 19 a9 ay 78 78
Mean 6510.57 1054.82 6928.66 977.16 6826.82 995,41

5.0, 1944.13 288,05 1473, 49 228,75 1739.46  249.54

C.V. 26.21 27.30 24,15 23.10 25.47 25.04

Fifth N 15 15 39 39 a4 04
fiean 8203.93 1313.04 8824.51 1220.82 8652.13  1243.83
§.D. 2020.90 348.01 1844, 64 261.01 1896.64 298,25
.. 26.63 24,24 20.90 21.37 21.92 23.97

Sixth N 24 21 71 71 92 g
and fiean 2504.71 1911.17  12652.81 1742.85 1193422 1695.61
higher 5.0. 2347 .00 399,56 BP0 .G 448.03 3823.48  461.91

C.V. 24.69 26.40 30.74 25.70 32.03 27.23



NGVd daNVHId 40
Slivdl AONIJIOId43 ©NId3I3aHg

ANY NOILONAOdd dOd SIOVHAAY @ L IHNDI(A

S3llLldvd SNOIYVYA OLdN Slivdl 3ONVNGO4493d
- 34 10dd AW 1AdA 1T 1AdANW

AT B -
i
— Ol
IA Uvd [ A YUVd D Al HVD R
— <L
H1 dvd Il 9vd B3 | UVvd
— Pl

IJOVLANIOHIAdD NI 38
S3YLIT NI IDQdAN ANV 1AdAN “T1AdAN
83uL17 ANVSNOHL NI AW

>—_IX >-Ww_0
55



NdVd dVHON 4O AONIIOI443 ©ONId3I3Hg

ANV NOILONAOHd dO4d SIADVHIAY & 2 JdNDI4
S3ILidvd SNOIHVA OldN SLIvHL IONVINHO 4453 d

34

IOAd AW

04444994444

IA 9vd [
I Hvd

1Ad AW T 1AdAW AW LT
: B - O
H
: - G
— Ol
N dvd [EE A vd HEE
IS ovd | o,

SOVLNIDHYId NI 38
S3YLIT NI IDAJAN ONVY TAGdAN ‘TIQdAN
. 83HL17 ANVSNOHL NI ANI

S—_Y >—wan

56



1243.83 days upto fifth parity and 11934.22 litres in 16935.61
days upto sixth and higher parities. The lifelime milk yield for
Bikaner farm was  1622.16 litres in 325%.73 days upto first
parity, 3204.51 litres in 561.23 days uplo second parity, 4827.43
litres in 829.42 days upto third parity, 6510.57 1litres in
1054.82 days upto fourth parity, 8803.93.litre5 in 1313.04 days
upto fifth parity and 2504.71 litres in 1511.17 days upto sixth
And  higher parities, whereas for Nohar farm these averages were
1982.03 litres in 308.86 days upto first parity, 3392.54 litres
in 539.10 days uplo second parily, 5302.63 litres in 768.49 days
upto third parity, 6928.66 litres in 977.16 days uplo fourth

parilty, 8824.51 litres in 1220.82 days upto Ffifth parity -and

The increase in LTMY upto various parities for
Rikaner farm and Mohar farm had shown in figure 1 and figure 2,
respeclively. This increase was 1582.3% litres (232.12 days) due
to second parity, 1622.92 litres (239.72 days) due to tUthird
parity, 1683.14 litres (210.5%9 days) due To fourth parity,
1693.36 litres (258,22 days) due to fifth parity and 1300.78
litres (451.78 days) due to sixth and higher parities for overall
group. For Rikaner farm, there was an average addition of 1582.3%
litres (225.50 days) due to second parity, 1622.92 litres (268,19
days)  due to third parity, 1683.14 litres (22%.40 days) due to
fourth parity, 1693.36 litres (259.21 days) due to fifth parity
end 1300.78 litres (128.13 days) due to sixth and higher parities
in LTMY whereas for Nohar farm the increase in LTMY was 1610.51

litres (Z30.24 days) due to second parity, 1660.5%1 litres (229.39
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days) due to third parity, 1676.03 litres (208.467 days) due 1o
fourth parity, 1895.85 litres (243.66 days) due to fifth parity
and  3828.30 litres (522.03 days) due to sixth and higher

parilies.

The increase in milk yield was regular upto fifth
parity in Rathi cows except at second parity where it was
decreased, which might be due to decreased lacltation lenglh  as
compare to the Lactation length of first parity. This occurred in

both the farms a&s well &g in overall group.

Gupta (1993) observed lifelime milk yield of Rathi
gattle uplo five parities to be 1840.75, 3804.16, 5827.72 and
9505.68 litres upto respective parities and increase in LTMY was
1963.44 litres due lo second parity, Z2022.36 litres due to tThird
parity, 2029.50 litres due to fourlh parity and 14648.46 litres
due to fifth parity which were slightly higher than the estimales.

obtained for respeclive parilties under presenl study.

Chaudhary (1980) reported lifetime production upto
four lactation in Rathi cows to be 6327.433275.99 litres. This
estimate was slightly lower then the estimates observed in  the

present study.

In Sahiwal cows lifetime production upto 3, 5 and
7  lactations were 5244, 8923 and 12971 litres, respecltively as
reported by Reddy and Nagarcenkar (1988 &) which are lower than

the Rathi cattle.
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Gahlot (1990) estimalted the lifeltime milk yield of
Tharparkar cattle as 2010.40, 3936.80, LH2LL .47, R630.21,
109%% .00, 13129.%6 and 15097.47 litres upto first, second, third,
fourth, Fifth, sixth and seventh parities, respeclively and
estimales were marginally higher than the corresponding estimates

of presenl study.

On comparing the lifetime production of Rathi
ctattle with the literature of olher milch cattle like Tharparkar,
Sahiwal etc. of this tract it can be concluded that milk

production of Rathi cows are comparable with other breed of milch

catile.

Table 1 further revesled that the standard
deviation of lifetime milk yield increased gradually from 494.37
litres uplto first parity to 3823.48 litres uplto sixih  and higher
parities in overall group. Increase in 8D for Bikaner farm was
from 514.97 litres upto first parity to 2347.00 litres upto siuth
Aand higher parities, whereas for Nohar farm it was 441.465 litres
upto first parity to  3890.55 litres upto sixth and higher
parities. The increase in 80O for all the groups for siwxth and
higher parities might be due to increase number of observatlions,
as  higher parities were also considered in sixth parity due 1o
less number of observation available in  higher parities. The
increasing trend in 8D at higher stange of lifelime performance

might be & reflection of increase in mean value.

The Lrend of variatign in LTMY expressed in terms

of coefficient of variation shown in figure 3 and 4 for Bikaner
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farm and 2, respectively. The coefficient of variation regularly
decreased from 26.48 per cent upto first parity to 21.92 per
cent upto fifth parity excepl &t uplo second parity (30.45 %) and
At upto sixth and higher parities (30.03 %) in overall group of
Rathi  cows. Similar trend in CV was observed in individual farm
separately. The decrease in CV ranged from 31.74 per cent upto
first parity to 24.46%9 upto sixth and higher parilies, where as
values for CV upto second parity was 3I5.77 per cenlt for Bikaner
farm and the values of CV for Nohar farm were decreasing from
22.28 per cent uplo first parity to 20.90 per cent uplto fifth
parity but  for uplo second parity and uple sixth and  higher
parities These estimales were 28.60 per cenl and 30.74 per cent,

respectively.

The increase in CV uplo second parity might be
due to marginal higher increase in 80D and shorter lacltation
length, and &t uplo sixth and higher parities was because of
consideration of higher parities in sixth parity, variation in
cumulative yield occurred. But in fact the estimates of €V were

decreasing for higher stages of life.

Decreasing trend for lifetime production upto
various parities for CV in Ralhi cows was also observed by Gupla

(1993) and in Tharparkar cows by Gahlot (1990).

Johanson and Rendel (19268) stated that, as age of
animal  increases, production of cows also increases but at &
decline rate until the full development of body is achieved i.e.,

upto &6-8 vyears of age. After this the production capacity



decreases

In growing

al an increasing rale as

Swidish-Fresian farms,

the ageing of body

they

proceeds.

ohserved thalt animals

growing faster reached their maximum capacily earlier than slower

rowing

almost

with

animals  but they also aged

constant
the

maturation of cows

physically.

of subsequent

Decresse in

parities can  be e

hypothesis -

(i)

(ii)

(iid)

(iv)

The primipsrous

arising from the reproduction

change in feeding and management and other stimuli

rate of increasing in LTHMY might be

physiologically as

coefficient of varislion with

plained

cows experienced

rapidly. In Rathi cattle a
associaled

well AH

addition
through following
physiological  changes

and lactation stress, dus to

because

of milking, suckling, mixing with older animals and other
gnvironmenlal changes for the first time.

There is sequential culling of the poor producer after
completion of each successive lactation and therefore, the
stock which is completing higher lactation, is more
uniform than those completing lower lactations.

Animals which stay longer in  the farm shows less
variability due to homogeneity among animals &t genetic

level and due to this adaptability of multiparous

to the environment is

increased

animals

Jeading to more

homogeneily al environmental level also.

The variatlion belween

and environmental

&3

individual

differences.

is due to genetic causes

As Lhe lifelime performance



is cumulative and there by positive and negaltive effecls
due to parities are cancelled outl or reduced increasingly
with the zddition of each parity leading to reduction in

overall variability between lifelime records.

4,1.1.2, Milk yield per day of lactalting life upto lterminatlion of
ith lactatlion (MYPDLLi) =

It was revealed that milk yield per day of

lactaling life increased with the increasing number of lactalion
or parities @s shown in table number 2. The average estimales of
MYPDLL for overall group ranged from 5.9576 litres uplo first
parity to 7.0383 litres upto siwth and higher parities. SHimilar
trend of dincroase in MYPDLL was observed in RBikaner farm and
Nohar farm, where it ranged from 4.9800 litres for first parity
to 6.2826 litres upto sixth and higher parities for Bikaner farm
and  6.4171 litres for first parilty to 7.2%98 litres uplto sixth

and higher parities for Nohar farm.

The increase in MYPDLL upto various parities for
Bikaner farm and Nohar farm has been shown in figure 1 and 2,
respectively. This increase in MYPDLL for overall group was 0.41
litres from firslt to second parity, 0.20 litres from second 1o
third parity, 0.30 1litres from third to fourth parity, 0.09
litres from fourth to fifth parity and 0.08 litres from fifth to
sixlth  and higher parities. Incresse in MYPDLL for RBikaner farm
was 0.72 litres from first to second parity, 0.12 litres from
second to Lhird parity, 0.35 litres from third to fourlh parity,

0.07 1litres from fourth to fifth parity and 0.04 litres from
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fifith to sixth and higher parities, while the increase in  MYPDLL
for Nohar farm was 0.25% litres from first to second parity, O0.24
litres Ffrom second to third parity, 0.19 litres from third 1lo
fourth parity, 0.13 litres from fourth to fifty parity and 0.03
litres from fifth to sixth and higher parities. It reveals tThat
the increase in MYPDLL was higher in initial parities than tLlhe

tiigher slages.

Gupta (1993) estimated & similar trend in increase
of MYPDLL wupto five parities in Ralhi cows and 1lhe eslimales
reported by him for respective parities were slightly lower than

the estimates oblained in presenl sltudy.

Similarly increasing trend in MYPDLL uplo various
parities in  Tharparkar cows was observed by Gahlot (19290) and
eslimates reported by him were slightly higher than the estimates

ohtained under present invesltigation for Rathi cows.

The average milk yield per day of first lactalion
length (5.9010.08 kqg) and average milk yield per day of first and
second lactation length (6.2920.05 kg) was estimaled by Gandhi
and Gurnani (1990) in Sahiwal cows. The estimaltes obhtained by him
were slightly higher for respective parities than the estimates

ohserved under presenl investigalion.

The average milk yield per day of lactation length
for Red 8Sindhi was estimated as 4.5%5% kg by Saini et al. (1992)
which was slightly lesser than the estimates of the present

study.
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The standard deviation of milk yield per day of
lactating life uplto various parities in overall group was ranging
from 0,.8389 litres upto sixth and higher parities to 1.2429
litres upto first parity. The 8D for MYPDLL for Bikaner farm was
ranging between 0.573%9 litres upto sixth &nd higher parities to
0.9749 litres wuplo first parity, whereas its range was 0.7331
litres upto sixth and higher parities to 1.0810 litres upto first
parity for Bikaner farm. It reveals that 8D for MYPDLL gradually

decreases @&s the parilties or lactation number increases.

The coefficients of variation in differenl groups
showed (figure 3 and 4) decreasing trend in  higher stages of
lifetime in overall group as well as in Bikaner farm and Nohar
farm. In  general, the decreasing trend of CV  for MYPDLL upto
different parities of lifetime reveals thal variability reduced

in higher stages of lifelime production performance.

4.1.1.3. Milk yield per day of productive life uplo terminaltion
of ith lactation (MYPDLi) &

Means, 85D and CV of MYPDL wuplo various sitages of
lifelime are illustralted in tahble 3. Graphically, means of tThis
trail has been shown in figure 1 and 2 where as CV in  figure 3
and 4 for Bikaner farm and 2, respectively. The average estimatles
of MYPDL wupto various parities for overall group were 5.9%764,
4.85360, 4.9252, 5.05%07, 5.0877 and 5.1616 litres, uplto first,
second, third, fourth, Ffifth and sixlh and higher parities,

respectively. The estimates of MYPDLL were 4.9800, 4.3298,
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G.D. and C.V. (L) for milk yield day of

productive life uplo termination of ith lactation

(MYPDL.3)

Table 3 8 Mean, per

Upto Parity Parameters LRS, Bikaner LRS, Nokar Over all

First

Second

Third

Fourth

Fifth

Sisth
and

higheyr

Meea

5.D.

Mean

-
H

5.D.
C.V.

Me
S.D.

C.V.

&HB

55
4.9800
0.9749

43
4,3298
1.0459

24,1558

30
4.3944
1.0343

23.5359

19
44,5082
0.9994

22.1680

13
4.5409
0.8155

17 .9567

21
4.6298
0.8004

17 ., 2880

117
&H AT
1.0810

16. 85460

23
5. 1046
1.2912
25.2948

bb
5. 1671
0.9526
18,4358

39
5.0225%3
0.7745

14.7647

32
5.2981
0.7649

14.4372

71
5.318%9
0.6783

12,7526

172
5.9576
1.2429

20.8624

1346
4.8560
1. 74559

2é . Q6RG

Q6
4.9057
1.0378

21.06%90

78
5. 0507
0.881%
17 . 8609

54
5.0877
0.8440

16.5890

92
5.1614
0.80067

15.5126



4,.3946, 4.5%083, 4.5409 and 4.6298 litres for Bikaner farm and
5.4171, 5.1046, 5.1671, 5.2253, 5.2981 and 5.3189 litres for
Mohatr farm upto respective parilties. There was & continuous
increase in  MYPDL for all the stages of 1life (i.e.,from uptn
second parity to upto sixth and higher parities) for Bikaner
farm, Nohar farm and overall group (figure 1 and 2) except from
first to upto second parity, where it was declining which might
be because of thalt estimates uplto first parily were not having or
including dry period, while it was considered for first time in
second parity and onwards, which creates decline in FMYPDL upto
second parity. As Lhe preceding dry period for the first paritly

was not existing the value of MYPDLL1 and MYPDL1 were coinciding.

Gahlot (1990) estimaled the milk yield per day of
farm life upto terminaltion of ith lactation for Tharparkar cows.
He reported continuous increasing trend uplto seventh parity for
this trait with a declining rate of increase as the order of
parity increased. The increase in MYPDL for Tharparkar cattle
were higher than the increase in MYPDL estimates of the present

study of Rathi cows,.

The coefficients of varialtion was observed to be
increased dnitially uplto second parity (26.0&6 %4y from first
parity (20.86 %) and then declines regularly and was minimum at
uplo sixth and higher parities (17.28 %) for overall group.
Similar trend of variation in €V was observed in Bikaner farm and
farm 2 where the eslimaltes of CV increase from 192.57 per cent
uplto first parity to 24.15% per cent uplto second parity and than

continuously decreased and was minimum at upto sixth and  higher
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parities (17.28 %) for Bikaner farm where as for Nohar farm  ils
value increases from 16.85 per cent upto first parity 1o 235.29
per cent upto second parity and second parity onwards it declines
regularly and the values were minimum at uplo sixth and higher

péritieﬁ i.e., 12.75% per cent.

The 8D for MYPDL also shows the same tlrend as
observed for CV. The values for 8D, were 1.2429 litres at upto
first parity, increased to 1.2639 litres uplto second parity and
than declines regularly upto sixth and higher parity i.e., 0.8007
litres for overall group. Similarly, the estimates of 8D for
Bikaner farm were 0.9749 litres upto firstl parity, increased to
1.045%9 1litres uplto second parity than gradually declines upto
sixﬂh and higher parities i.e.,0.8004 litres, whereas the values
of 5D for Nohar farm were 1.0810 litres upto first parity,
increased to 1.2912 litres uplo second parily than decreases

continuously upto sixth and higher parities i.e., 0.6783 litres.

It also revealed that 8D and CV decreases as the
subsequent parilies were added for MYPDL.
4.9.1.4., Milk yield per day of productive life upto start of next

lactation (MYPDCIi) =

Means, &L and €V for milk vyield per day of
productive life uplto start of next lactalion has hbeen illustrated
in table number 4. Graphically means of this trail wage shown in
figqure 1 and 2 and CV in figure 3 and 4 for Bikaner farm and 2,

respecltively.



and C.V. (%)

life upto starl of next lacltaltion

Table 4 ¢ Mean, S5.D. for milk yield per day of

productive

(MYPDCTIi)
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Upto Parity Parameters LRS, Rikaner LRS, MNohar Over all

First

Second

Third

Fourth

Fifth

Siuth
andl

higher

N

55

117

172

Mean 3.5612 4.,.4856 4. 4700
5.0, 0.9613 1.1046 1.1430

C.V.

N

Mean
5.D.
C.V.

N

26.9937

43
3.7966
Q.9463

24,9249

30

24,6254

933
4.5509
1.1091

24,3729

&b

a27.87]3z

136
4.3124
1.0758

24,9494

P4

Mean 3.825%6 4.7134 4.4360
S.D. 0.92239 0.8682 0.9733
C.V. 24,1504 18,4198 21.9409

Mean
S.0.
C.V.

W
Me o
S.D.

C.V.

Mean
5.D.
C.V.

19
4.1216
0.7809

18,9435

15
4.2182
0.7352

17.0272

24
4,2968
0.7413

172523

59
4.7680
0.8301

17.4177

3%
4.8433
0.7109

14.6780

71
4.878%
0.6387

13. 1082

78
4.6105
0.8600

18. 6500

34
4.7159
0.7644

14,2089

92
4.7411
0.7237

15.2643



Averages of MYPDCI for overall group were 4.1900,
4.3124, 4.4360, 4.6105, 4.7159 and 4.7411 litres wupto first,
second, third, fourth, fifth and sixth and higher parities,
respectively., Similar trend of increasing order of MYRDCI was
observed for Bikaner farm and Nohar farm where it ranges belween
3.5612 litres uplo first parity to 4.2968 litres upto sixth and
higher parities for Bikaner farm, and for Nohar farm it ranges
between 4.485%6 litres upto first parity to 4.8725 litres upto

sixth and higher parities.

Means  of MYPDCIiI heas shown continuous increasing
trend in higher stage of lifetime bhut at a declining rate of
increase with addition of each parity for Rikaner farm, Nohar

farm and overall group.

Gahlot (19%90) obtained similar trend of increase
in milk yield per day of herdlife upto start of nexl lactation in

Tharparkar cattle.

The estimates of milk yield per day of first
calving interval (3.96+0.04 kyg) and average milk yield per day of
first and second calving interval (4.20%20.04 kg) in  Sahiwal
cattle vreported by Gandhi and Guernani (1992) were lesser Than
MYPDCI1 and MYPDCIZ observed in present study for Ralhi  cows.
Thus Rathi cows had better performance than Sahiwal pure bred
COows .

The observed value of MYPDCI1 for Rathi cows was

less Than that reported by Baini gt al. (1992) for Red Sindhi.


http://increcv.se

The standard deviatlion of means for MYPDCI ranges
from O0.7237 litres wuplo sixth and higher parilies to 1.1430
litres wupto firstl parity for overazll agroup of Rathi  cows. The
estimates of 8D for MYPDCI for Bikaner farm was maximum (0.9613
litres) &t upteo first parity and minimum (0.7413 litres) &t uplo
sixth and higher parities where as for Nohar farm it was maximum
(1.10446  litres) uplto first parity and minimum (0.6387 litres)
upto sixth and higher parities. MYPDCIi also showed a decreasing

trend of 8D for higher parity &s similar to MYPDLI.

The coefficients of variation for MYPDCIi  showed
the decreasing trend with addition of subsequent parities. The
values of CV were maximum (27.27 %) at upto first parity annd
minimum {15.26 %) at vplo sixth and higher parities for overall
group of Rathi cows. Likewise these eslimaltes were maximum (26.99
% and  Z24.62 per  cent  for Rikaner farm  and Nohar farm,
respecltively) at upto first parity and minimum (17.2% % and 13,40
% for Bikaner farm and Nohar farm, respectively) uplo sixth  and

higher parities.

It was concluded that MYPDCI was & better estimate
of daily milk yield as comparedto MYPDL and MYPDLL because it
accounts for productive and unproductive part of the parity.
Whereas MYPDL consider the dry period of the previous lactalion
while MYPDLL neither include dry period of previous lactation nor

of present lactation.



4.1.2. Averages and variation in breeding efficiency upto 1ith
calving (BEi)

The estimales of mean, 5D and CV  for breeding
efficiency wupto various stages of life was given in table 5 and
graphically, for Rikaner farm and Nohar farm means of BE  has
been illustrated in figqure 1 and 2, respecltively, where as CV of

corresponding farm has been illustrated in figure 3 and 4.

The estimate of BE uplo first parity or calving
could not be ecstimaled by the formula proposed by Wilcow et
al. (1957). The average BE upto various calvings for overall group
was  80.5%7, 81.07, 84.25, 846.85 and 87.45% per cenl for upto
second, third, fourth, Ffifth and sixth and higher calvings.
respectively. The estimates of BE for Bikaner farm were 69.60,
73.%1, 77.07, 78.78 and 85.80 per cent upto second, third,
fourth, fifth and sixth and higher calvings and for MNohar farm
these eslimales were 85.65, 84.5%1, 84.5%46, 89.9% and 87.%94 per
cent upto second, third, fourth, fifth and sixth and higher

calvings, respeclively.

Trend of increase in BE was shown in figure 1 and
2 for Rikaner farm and 2, respecltively. It reveals that BE for
overall group was graduzlly increased upto sixth and higher
parities. 8Similar increasing trend was ohserved on Bikaner farm
where &5 for Nohar farm BE was almost equal uplo second, third
and  fourth calving i.e., aboutl 83 per cenlt than it increased 1in
upto fifth calving and marginally decreased upto sixth and higher

talvings.



Table 5 2 Mean, S.D. and C.V. () for breeding efficiency uplo

ith calving (BEL)
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18.0357

25.9127

30
73;5109
1%.9639
21.7166

19
77.0784
13.6241
17 . 6756

15
78.7870
13.3458

16.9386

21
&8%.8063
B.2617
7.6283

et By sates senbe erser Seets st e Shea AT a4 meata mons seass

93

85 . 6548
14 .83461
17.3208

bb
84.5126
13.1886
15,5983

59
865623
12.4571
14,3909

39
89,9336
?.9444
11.05464

74
87.9402
10,2178
11,6183

STHET tan 4ra vrade oduse Bared 40Be 40403 Seste ARNSS HENLS Sevet DRRRe Srese e Seeve fease sivem Satte

136
&0.5792
17 .530%
21.7549

Qb
81,0746
14,9324
18,4180

78
&4.2%21
13.3060
15.7937 .

54
8468523
11.9760
13.7889

92
&7 .4531
7.8037
11.2102



Patro and Rao (1983) estimated BE in Red Sindhi
cows upto third calving as 79.12%1.57 and 80.96%1.41 per cent for
second and third calvings, respeclively. These eslimales were

lower than the estimaltes obtained under present investigation.

Lahiri et &). (1981) studied BE of Hariana cattle
upto first three lactalion and reported lhat average value of BE
were 75,.78r0.97 and 78.30+0.93 per cent for the second and third

calvings, respecltively.

Patro and Rao (1983) and Lahiri el al. (19871
ohserved increasing trend of BE in Red Sindhi and Hariana cows,

respectively and similar lrend was obtained in the present

investigation of Rathi cows.

Singh et &l. (19280) estimated the BE of Sahiwsal
cows kased on five calving interval and observed thal averange RE
uplo five calvings were 89.3313.59, 87.4%13.69, 88.7113.5%9 and
20.0+13.5%8, for second, third, fourth and +Fifth calvings,
respecltively. The trend was slightly different tThat BE was
decreased upto third calving than increased upto fifth calvings.
The estimatles obtained by Singh el al. revezled that Sahiwal cows
having higher estimates of BE upto five calvings Lthan the Rathi

cows &5 obtained under present investigation.

On the hkasis of the results obtained by the
literature and presenlt study it was concluded that Rathi  cows
have better BE than Red Sindhi and Hariana cows but were less

efficient than Sahiwal cows.
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Table 5 further revealed that the 8D of ERE
decreased with the addition of higher order of calving. Il ranges
from maximum (17.953 %) upto second calving Lo minimum (9.80 %)
upto sixth and higher calvings for over group of Rathi cows. This
range for Bikaner farm was 18.03 per cent upto second calving to
8.26 per cent uplo sixth and higher calvings. Similarly for Nohar
farm its range was 14.83 per cenlt uplo second calving to  10.21
per cent upto sixth and higher calving which was marginally

higher than fifth calving i.e., 9.94 per cent,

The coefficient of variation was also gradually
decreased, &s the calving number increased. It was maxtimum 21,75
per cent At uplo second calving and minimum 11.21 per cent at
upto sixth and higher calvings for overall group. Similarly,for
Bikaner farm 1t was maximum 25.91 per cent al uplo second calving
and minimum 9.62 per cent &t uplo sixth and higher calvings  and
for Nohar farm it was maximum 17.32 per cent at wupto second
calving and  minimum  11.61 per cent &t uplo sixih and higher
calvings which was slightly higher than upto fifth calving (11,05

./.)l

It reveals thal variation for calving decreased as
the number of calving increased and hence the breeding efficiency

&#lso increased.
4. 2. EFFECT OF NON-GENETIC FACTORS

Along with genetic make up of an  individual,
environment.al stimuli causes variation in production. Animals of

good genetic potential may not develop to the limit of their
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inherited capacity under poor management and malnutrition. Thus,
consideration of environment in animal breeding is as important
#s  Lhe heredity. To study the effects of non—genelic facltors on
lifetime production traits and breeding efficiency, period and
season of first calving and farm were considered as fixed

effects.

4.2.1. Effect of Noan—genelic factors on 1lifetime production
efficiency traits

lLesst—square anaslysis of variance for lifetime

production efficiency Lraits for various stages of life are given

in  tables & to 11 and leasl-squares means are  illustrated in

tables 12 to 17.

4.2.1.1. Effect of farm *

Ll.east—squares analysis of variance revealed that
all the lifetime production efficiency traits viz., LTHMY, MYPDLL,
MYPDL and MYPDCI were significant (P < 0.01) by farm upto first
parity (Table &).

It @lso indicates that LTMY was non-significantly
Aaffected by farm where as MYPDL was affected significantly (P
20.05)  and MYPDLL and MYPDCI were highly significantly affected

(P <0.01) by farm upto second parity (Tahle 7).

For lifetime producltion efficiency traits farm had
non—-significant effeclt on LTMY bul had highly significant effect
on  MTPDLL, MYPDL and MYPDCI (P £ 0,04 upto 1third and fourih

parity (Tables 8 and 9).
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Table & ¢ Least-squares analysis of variance of lifetime production
effeciency traits and breeding efficiency uplto first parily

Source of Herd Soason Feriod Residuals
variation of first of firetl
calving calving

fagrees of 1 3 3 144
Freedom

Mean squares

3
LamyY 3479706.50 211087 .61 231567 .84 2183846, 35

3% *3%
MYFPDLL. 41,3668 1. 6289 7 7977 0.9846

Er 'S . 3
MYPDL. 41.36468 1.6289 7.7977 0.984646

. 33t . H#3
MYPDCL 11.2958 0.6521 5.147 4 1.0577

BE ME ME MNE NE
## significant at p < 0.01
¥ siomificant at p < 0.05

79



Table 7 & Least-squares anulysis of variance of lifelime production
effeciency traits and breeding efficiency upto second parily
Source of Herd Srason Pariod Residuals
variation of first of first
calving calving

Degrees of 1 3 3 128
Freedom '

Moan sguares
LTHMY 3789410.52 723269 .34 1000688 .37 1107484 .73

#¥
MYPDL.L. 9.8479 1.9392 3.4707 1.41459

# H* 3%
MYFDL. 7.4726 2. 1858 5.97946 1. 3394

#%
MYPDCI 7.3457 1. 6835 1.4151 1. 0059

. #* *
BF 1R87.7314 449 ,7341 HERLB400 231.7494
## significant «t p < 0.01
#  significant at p < 0,05
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Table & @ Least-squares ancslysis of variance of lifelime production
effecigncy traits and breeding efficiency uplo third parity
Source of Hard Srason Period Residuals
varialion of first of first
calving calving
Degrees of 1 3 2 89
Freedom

Moan squares
LTHMY 29846849 .39 IBRGZ1E1.40  3A751730.87 18846990 .39

#3% 3
MYPDLL 16,8693 0.8434 3.5870 0.5%&41

#3 3*
MYPDL. 7.9688 0.79%99 . 6993 0.9027

33 . #*
MYPDCI 11.2062 0.4765 2.6158 0.7558

BE 4H24 ., 2080 499.1050 116.8636 1848074

## sigqnifirant at p < 0.01
#  gignificant &t p © 0.05
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Table 2 & Leastl-squares analysis of variance of lifelime production
effeciency traits and breeding efficiency upto fourth parily
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Source of Herd Scason Pariod Residuals
vaeriation of first of first
calving calving
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Degrees of 1 3 2 71
Freedom

Meoan squares
L.TMY 4022636 ,52 38BLOES . A5 26EHRTIR.GT 20492108.43

#3#
MYPDLL. 7.8043 0.8736 0.8725 0.7547

* 3
MYPDL. bH. 9546 1.03864 0. 14144 0.6915

& 3%
MYPDCI b 4648 1.6494 0.2540 0.6407

BE 70.4075 103.6310 578.6783 145 .73073

% significant at p < 0.01
#  significant &t p < 0.05
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Table 10 ¢ Least-squares analysis of variance of lifelime production

effeciency traits and breeding efficiency upto fifth parity

Source of He rd Scason Feriod Residuals
variatlion of first of first
calving calving

B e T T b T T 00 eptns Saine mens sooas soses seses Moot st

Degrees of 1 3 s 47
Freedom

Moan squares

LTHMY 10931198 .48 BIZITET .08 2148286.08 3504471.20

3
MYPDL.L 5.5293 0.8597 0.34604 0.44698

*.
MYPDL. 2.8079 0.2324 0.0875 0. 6409

MYPDCI 1.4354 0.0752 0.1342 0.568%9

*#
BE 4.,4994 389.2928 364 .1487 85.4797

#% gignificant at p < 0.01
#  gionificant &t p < 0.09
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Table 11

least-squares analysis of variance of lifelime

affeciency traits and hreeding efficiency upto sixth

Source of Herd

variation

Degrees of 1

Freedom
Mean squares

¥

L.THMY 17147 46560.23

3%

MYPDLL. 11,0410

¥ 3%

MYPDL. 4.,.3165

*3%

MYPDICX 4.1146

RBE

42 .1603

#¥ gignificant at p <
#  gignificant &t p <

84

and higher parities.

4et4e st sa048 S0904 0B FHeas Slare BALRE SePEP $BIRS SSSAD SHUHR So003 SUHSS WA Shiss svesd BHSe Seaer ol semde SeEFS Seere StPOL ests SRR

0.01
0.05%

Feriod
of first
calving

2 bt

Beason
of first
calving

¥* ¥

107493517 .07 15740223.52

1.3460

1.3054 1.7032
#*
1.2774 0.6336
3%
374.9326

*3
707 .6255

Residuals

P711594.93

0.4073

0.4935

0.4091

H5.596

production
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Table 12 & Leust-square means, 5.E. and subclass number for
various lifetime production efficiency traits and

breeding efficiency upto first parily.

Class or Paramolers LTHY MY PDLL. MYPDL MYPDCI

Subclass

Over all Ma.an 1798.87 5.7305 5.7305 4.0222
H H.E. 414.2354 0.0875 0.0875 0.0907
M 172 17 172 172
Herd
Hikaner Me e 1619 .88 5, 1134: 5. 112348 3.6997:
S.E. H8 . 8144 Q. 1461 O 1461 O.15%14
N 55 %5 B5 55
Nohar Maan 1977.87h 6.3477h 6.3477h 4.3447 0
S.E. 51,8312 0. 1100 0.1100 0. 1140
Soason of
first calving
Comfort Mean 1920.71a 60277 60277 41684
S.k. 78.4490 0. 1665 QL1665 0.1724
N 38 38 38 a8
Hot~Dry Mean 1784 ,02a 5.6417a 5.6417a 3.9227:a
S.E. &E6HVBTHS 0.1413 0. 1413 0.1465
N 5E e yed 52 52
Hot-Humid Mean 1733 .42 5.7288s  B.7288q:  3.890%q
G.b. 109 .2770 02320 QL2320 0.2405
N 19 19 19 19
Winter Maan 1757 .3%a 5.5823%a 5.523%a2  4.1068a
S.E. 70.1121 0.1488 0.1488 0.1543
N &3 63 &H3 63
Pariod of
first calving
Fre- g Mean 1674, 38¢: 4.98%946: 4.98%96: R.439%6a
(1974-80) SuE. 8B2.2434 0.1744 Q1746 0.1810
N 37 27 37 37
P2 Moan 1821.13a 5.8656bh %.86536h 4.0630b
(1981-85) 5.E. 77.5873 O.1647 O.1647 0.1707
M 39 39 39 39
p-3 Mean 1828 .67 6.04210 &.0421b 4.2780b
(19846-90) S.E. 79.9141 Q. 1590 0.1890 0.1648
M &1 6 &1 &
P-4 Maan 1871.31a H.08490h  6.0249h  4.3082hb
(1991-93) S.E. 80.6009 O.1711 0.1714 0.1773
N 35 35 35 35
Note & Figures with different letler within a class differ

significantly (F < 0.0%)
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Table 13 @ Leasi-square means, 5.E. and subclass number for
various lifelime production efficiency traits and
breeding efficiency upto second paritly.

Class or
Subclass

Over all

u

Moan
5.E.
N

Herd

Bikaner Mer e
S.E.
N
Noh.ar Moan
S.E.

N

Swason of
first calving

GComfort Mean

S.E.

Hot-Dry

Hot~Humid

Winter
Period of
JFirst calving

P
(19 74~80)

Mean
S.E.
N

Pz Mean
{1981-85%) S.E.

P-3
(1986~90)

P-4
(1991-93)

Mo.an
S5.E.
N

Note

Paramocters

LTMY

3383 .54
117 .5010
136

3160.12a
196 ..0105
43

3607 004
137 .3075
93

3522.91&
208.7147
30

3256 .88
1961339
36

3540.31&«
273.3253
16

3214114
183.4556
54

3433.62a
193.1713
34

33730664
163 . 2909
44

3630 . b4
19% . 1010
4&

3146.332a
313.5%230
12

Figures with different
significantly (P

&é

MY PDLL.

4. 3000
0.1328
136

5.936%
0.2216
43

H.6631b
0. 1552
93

& 52036
0.2359
30

B RE6T .3
O.2217
36

6. 3048
0.30%20
16

44081
Q.2074
54

b AREBE
0.2206
46

6. 7780a
0.3545
12

letter within
< 0.0%)

MYPDL.

4,763
0.1292
134

4. 4469
0.21585
43

5.079%hb
0.1%10
93

4.34672a
0.2156
36

5.01884
0.3005
16

4.5707a
0.2017
54

4.,4209:
0.2124
34

4.56724a
0.1795
44

% R860OD
O.2145
844

4.6788.:b
0.3447
12

A

MYPDC X

4.2353
0.1120
136

3.9217&
0.1848
43

H.548%h
0.1308
93

4.4281«
0.1789
30

3.8992a
0.1869
36

4,3658
0.2604
1é

4.7482.a
O.1748
34

3.9856:
0.1840
34

4.170&a
0. 1554
44

4,447 8z
0.1859
4é

4.397245
0.2987
12

class differ

RE

78.1%57
1.7000
136

73,8456
2.8354
43

8246590
1.98462
93

ThH.23440
3.0192
30

79.0166a
2.8372

[~

"z
e on )

73.8680a
3.9538
14

B3.5040:a
2. 6538
54

70.7477&
2.7943
34

TH.2681ab
2. 3681
44

81.7297h
2.8222

446

B3.1775h
4.5353
12

T



Table 14 1 Least-square means, B5.E. and subclass number for
various lifelime production efficiency trails and
breeding efficiency upto Third paritly.

L.TMY MYPDL.L. FYPDL.

Class or  Paramctlers MYPDCI BE

Subrlass

Over all
1

Herd

HFikaner

MNokhar

Caason of
first

Comfort

Hot-Dry

Hot-—-Humid

Winter
Period of
first
-
(1Y 74-80)

P~z

(1981-85)

-3
(1986~50)

Me.an
S.E.
N

Mean
S.E.

calving

Mean
S.E.

N

Mean
S.E.
M

Mean
S.E.

calving

Mean
S.E.

N

Moan
S.E.
N

Mean
S.E.
M

S27% .71
169 . 5053
Q6

5057 .71
279.055%8
30

3493 .5
198. 84641
&b

5307 .26
305.101%
21

4846 .76LaA
265.9189
30

H0Z8. 65
4465727
10

A4920.17a
271.2501
35

5260.90a
279 .5687
27

4925.3%a
228.5303
38

B640 .84
30B.5%204
31

6£.4003
0.0926
Q&b

5,886
01525
30

6.91790
0.1087
bé

b ESHED
O.16468
21

HuB2R73a
0.1454
30

& AbETe
0.2441
10

Hu 18485
0. 1483
35

5.9936ba
G. 1528
&7

6.4320Cab
0.1249
38

677510
O " .1 6)86
39

H.8314
O0.1172
Db

4.4756:
0.1930
30

5.1873b
0.1375
&b

50486
Q.2110

24

4, 5F04 3
0.1839
30

4,967 2
0.3088
10

4.462164
0.1876
35

4,447 3
0. 1933

a7

4.8669ab
0. 1%80
38

5.2102h0
0.2133
21

4.2921
0.1072
Q6

3.8702&
01766
30

4.71410
0.1258
&b

4,4865
0. 1931
z1

4.2298a
0. 1683
30

4.3243
0.2826
10

4.1282.a
0.1716
35

3.934ba
0.174&9
a7

4,349 %0ah
0. 14464
38

4.5924L
0.1952

78.2415
1.6774
96

75,0925
2.7615
30

£1.390&a
1.9680
6H3

75.8832«
3.0193
21

TB.5702.4
2.6315

30

73.2327&
4.4193
10

85.2801.1
2.6843
35

7647004
2wl kb

a7

T7.516% .4
2.261%

38

80.7381x
3.0%31
31

31

4+ 41140 92040 ss00s sesan Faaes Sonee Souee S4mud S0bes Sodos o0t EVP Sbbus Shepe Hesse FUGR 104N Asbas Froed Seest Aeets SR HHnOR SHOIR Seine sears ssass Sbere Serie HesNE Srice bemsd T2 SRRSH SHrRS forid Semss Sests Sere Seeve Senen Weies A4lbe siote srass desse

Mote * Figures with different leller within & class differ
sigqnificantly (P < 0.,0%5)



Table 45

Cluass ot
Subclass

O

Qver all
1

Herd

Bikauer

Paramcters

Maan
S.E.
N

Mee
S.E.
N
MNohar Me.an
S.E.
N
Coason of
first calving
Comfort Me an
S.E.
N
Hot-Dry Maan

Hotl—Humid

Winter

Period of
first

P-1
(1% 74~80)

Pz
(1981-85)

P33
(1986~90)

Mole ¢

calving

Mean
S.E.
N

Maan
S.E.
N
Me i
b L
N

40 Saat baone Lhous B84 it sbdos $EARS Seers seses $000e 14St Frtd S400S TS Sbsee oty Sarem 4P Reakh Abtes Seemp seshe

Least—square means,

LTMY

HBBZ .G
270.2594
78

6565 .70
471. 7387
19

7201.91a
277 .4003
59

7530.64:
497 .4531
14

6640141
433.3904

23

7042. 84«
HA45.7731
#13)

6£320.31a
362.3434
33

8689 .07
387 .2597
27

64LHAT .60
372.4138
30

731681
506.6008

21

88

0.05%)

S.E.

& 6370
0.1344
78

&H. 1940
0.2347
19

708000
0.1380
B39

&H.81248
0.2474
14

639504
0.215%6
23

651986
0.3212
08

b8
0. 1802
33

b, 6024
O.1774
27

6.4576a
0.1852
30

6H.85311a
0.2520
21

MYPDL.L.

MYPDL

4.8221
O.1287
78

4.4038z
0.2246
19

5.2404b0
0.1321
59

5.1600:
0.2369
14

4.61084
0.2063
23

4.,.5818
0.3075
08

4.9358a
0.1725%
33

4.8461
0.1701
27

4.7390Ca
0.1773
30
4.88414%

O.2412
21

MYPDCIX

4.4046
0.1238
78

4.0013x
0.2162
19

4.8079Db
Q.1271
59

4. 8653
0.2280
14

4.12654
0.1986
23

4.1318
0.2960
o8

4.49484
0.1660
33

4. 4099
0. 1637
27

4.2991a
0.1707
30

4.5049
0.2322
21

Figures with different letter within & class differ
significantly (P <

and subclass number for
various lifelime production efficiency trails and
breeding efficiency upto fourlh parity.

RE.

B83.8322
1.8683
78

&2.50144
3.2612
19

85.1631.a
1.9177
59

79,7484
3. 4390
14

83.4687
2.9961

23

84,7080
4.4644
08

8% 4036
2 .50%0
33

774999
2.4698

a7

84,7411
2.5%744
30

89,2557
3.5%023
2

A}



Table 146 @ Least-square means, S.E. and subclass number for
various lifelime production efficiency Ttrails and
breeding efficiency uplto fifih parity.

etan 4eeos movee ds SHES S Frbue Semge SS S44RS S04SH Tabrm IS R0 dRsde SHESH rhieS besem S9N Feose S SRR cupes dRMes dereq Seres arbtn S4Aeh droee STt e 3

LTMY MY PDLL.

Clases or Paramcters MY PDL.

Subclass

Over all

M

Herd

Hikauver

Noh.ar

Soason of
firsl

Comfort

Hot—-Dry

Hot~Humid

Winter
Pariod of
first
P

(19 74-80)

P2

{(1981-85)

-3
(1986~90)

Me.an
5.E.
N

Moan
5.E.
N

calving

Me e
S‘)IIE:'
N

Mean
SLE.
M

Mean
SHE-:-

calving

Mean
S.E.

N

8510.14
447 ,3244
B4

7870.53
702.98946
1%

149 .75
399.2712
39

955 .08
B2 . RET7T
14

7E93.15a
6HO5 817 6
15

9367 .49
1209 .5575
03

8124 .84
487 . 8971
- 22

012 .93
453 . 3492

28

8486.2%a
558.2287
2

8031.25«
829.2464
10

OO g e T TR

6. 7140
0.1619
54

6H.25% 1
0.2574
15

7. 146890
0.1416
39

&H.9113a
0.20%9
14

H.A735a
0.2218
15

6. 64330
0.4428
03

692774
0.1768

a2e

6H.H697a
0. 1459
ez

6H.8588a
0.2043
22

b 7134
0.3036
10

4.9037
0. 1891
54

4.5228:
0.3006

15

5.2778b
0.1707
39

5.0834&
0.240%
14

4.7611a
0.2590
15

4.7 760
Q.5173
03

4.9807a
0.206%

peasd

4.728%:
0. 1238
2

4.9341a
O.2387

4.967%
0.3544

MYPDCI

4.6158
0.1782
54

4.847&a
0.1608
39

4.bb684:
0.206%

14

4.521%.3
0.2440
15

4.5818
0.4873
03

4.6923a
0.19245
oA

4.4895a
0.1826

LA

6542
£aea9

o s

z
4.7038a

0.3341
10

BE

846.9235
2.1845
54

86.5131a
3.4719
15

57 .333%a
1.9719
39

78,3463
e.7774
14

9 .7090h
2.9920
15

&7.8874ah0
B.R737
03

21.7513 b
2.3849

&2

80.5474x
2. 2389
2

B9 .5912a
2.7569

2e

Q0 .6318a
4,09%4
10

10

Note

Reaie ttmto Fitea Buase Soron Sates merhe Bosss S4sh ires Siheb Netss Ahem S04 Sbree FEOSS Sakes SHRmS doeus oS4 ReSH ekide TeRsS GAerm Siews beses 40400 beens OIS EuER) SERSR SEARD 4RHOD Totvs sremt ees e orate samte Seats seens sttmm seamy shtss Seumm even cvone Veste

Figures with different letler within & class differ
significantly (P < 0.0%)
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Table 17 &

Leassi-square means,

S.E.

and subclass number for

various lifelime production efficiency traits and
breeding efficiency upto sixlh and higher parities

Clacs or
Subclass

Over all Me.an
1 5.E.
N

Herd

FParamctlers

LTHY

11026 .63
687 . 3610

QE

b.9263
0.1407
Qe

MY PDL. MYPDCI

5.3630
0.1%49

Qe

MY PDLL.

4.79468
0.1410

92

BE

B89 .4619
1.7804
92

Bikaner Meam F9164.0% L. ABZTa 5.067%a 0 4.5%083a 90.3855x
S.E. 988 .9133 0.2025 Q.22E59 0.2089 2.5701
N &1 71 &1 &1 21
Nobhar Maan 12889 .17 b 7.39900L  5.658%h 5.0853bh 88.55%84.,
S.E. RO .9343 O.1228 0.135%2 0. 1231

M

Epason of
first calving

Comfort Me e

Q-El
N

71

11081.97 &
109184 60
13

71038
0.20846
13

71

5.44926
Q.2292
132

71

5.0689%
0.2090
13

1.5591
71

83.6723
2.6472

13

Hot—-Dry Mean 815%3.90b H£.552%a B.0883a 4.4849h 93.0362h
S.E 930.3830 0.1905 0.2097 0.1909 2.4179
N 35 35 5 35 35
Hot-Humid Mean 14301.48z: 7.0842s H.7214a  4.982%ah 87.4467ah
S.E.  1298.0816 O.0655 Q2986 0.2664 3.3736
N 10 10 10 10 10
Winter Maan 10569 .15 ab 6.964%a 5.173Ca  4.65%09ab 93,.7885%h

S5.E.
M
Period of
firsetl calving

P
(1974~80)

Me
G.E.

N

Pz Ma.an
(1981-85) 5.E
M

651.5733
34

12235 .95
506.9473
5e
11568 . 60.a

T26H.9009
35

0.1334
34

HbD19::
0.1038

Y=
7 47500
0.1488

35

0.1468
34

4. 48606
0.1142
52

B.BTEMA
0.1638
35

0.1337
34

5.5670a
0.1040
.'E

1811

4.854468
0.1492
35

1.6933
34

81.7985%x
1.3175
5

F1.2050h
1. 8891
35

-3 Mean RET7 .33 H.9522ab BHL.86LSa 4.9688:  9%.4883Lb
(19846~90) S.E.  14605.44645 0.3288 0.3619 0.329% 4.1724

N

05

05

0%

0%

differ

Note 3

Figures with different letter
significantly (P < 0.0%)

0%

within o class
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Upto fifth parity LTMY and MYPDCI were affected
non-significantly by farm where as MYPDL was significantly (P
20.0%) and MYPDLL highly significantly affected (P 20.01) by farm

(Table 10).

The affect of farm was found highly significant (P
20.01)  on  LTMY, MYPDLL, MYPDL and MYPDCI uplto sixth and higher
parities (Table 11).

The significant difference between two farms
stated that the feeding regimes alt two farms might be different
and due 1o this difference belween the lifetime production

efficiency traits of tThe two farms was observed,.

These tables revealed thal animals of Nohar  farm
were having hetter production than the animals of Bikaner farm
throughout the lifetime, which might be due to availability of
green fodder throughoutl the year.

Deshpande el al. (1988) evaluated on the basis of
least~squares analysis of wvariance of milk yield per day of
second calving thatl the influence of farms had highly significant

effect in Friesian X Sahiwal crossbreds.

The least—squares means for lifelime milk yield,
average daily milk yield for lifetime lactation, lifelime
lactation period in Jersey cows was investigetled by Kathoch et
al. (1920) and reported thal farm had a significant effect on all

these trails.
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Gandhi and Gurnani (1992) evalusted milk yield per
day of lactation length, per day of first calving interval, per
day of age at first calving interval, per day of second lactalion
length, per day of second calving interval, average milk yield
per day of first and second lactation length and average milk
yield per day of first and second calving interval for Sahiwal
catlle and reported that farm had significant effect on &ll these
production efficiency traits excepl for milk yield per day of
second lactalion length and average milk yield per day of first

and second lactaltion where it effecl non—-significantly.

4.2.1.2. Effect of season and period of first calving

The effeclt of season of first calving was observed
non—-significant for &1l the lifetime production efficiency traitls
upto various stages of lifetime excepl al parity sixth and higher
where MYPLCI (P <0.05) and LTMY (P <0.01) was observed
significant. This might be due to availablitye in Hotl-Dry season
and the significant difference was observed of this season witlh

olher seasons. (Table 12-17).

The effect of period of first calving was observed
non—significant for LTMY and significant (P < 0.05) for MYPDCI,
MYPDLL and MYPDL upto first parity. This might be because of the
animals born first time during the period 1974-1980 had improper
nutrition might be due to drought or other managemental condition
which decreases milk yield and increased lactation length as well
as dry period and calving interval and significaent difference of

this period was observed with other three periods (Table 12).
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The effect of period was observed non-significant
for LTMY, MYPDLL and MYPDCI butl observed significant (P <0.01)
for MYPLDL uplto second parily. This might be because of plenty
availability of nutrition through out lactation of these animals
who calved first time in period-3 which may he due to good
rainfall and better managemental conditions and decreased the dry
period and increased lactation yield, hence creates significant
difference in MYPDL of period-3 (1986-70) with other three

HELBONG .

The effect of period was oblained non-significant
for LTMY but significant for MYPDLL and MYPRDCI (P <£0.05%) and
MYPDLL (P < 0.01) uplo third parity. This mighi be becouse of
drought or other managemental condition throuagh oul lifelime for
animal  calving in period-1 (1974-80). The malnutirition in  these
animals might had created significant difference in period-1

(1974-1980) with rest of the periods.

The effect of period was noticed non-significant
for all the lifetlime production efficiency Ltrails upto fourth and

upto fifih parity.

The effect of period for LTHMY, MYPDL and MYPDCIL
was observed nonsignificant but for MYPDL and MYPDLL significant
(P <0.05). This mightl be due to the animals calved first time in
period-1 (1974;80) g0l poor nulritional and managemental
condition and which ullimately creates significant difference in

MYPDLL of period—-1 with olher two periods.
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Similar vresulls were obtained by Bagherwal and
Khan (1994). They reported a non-significant effect of period and
season of first calving on first four lactation yields except of

A significant effect of period on first lactaltion yield.

Singh gt &l. (1987) reported & non-significant
effect of period and season of birth on cumulative yield in first
three lactalions of crossbred cows. 8Similar conclusions were

drawn by Bhambure and Rave (1989) on milk yield.

Gahlot (1990) reporled non-significant effect of
period and season of first calving on lifetime milk yield, milk
yield per day of herd life uplo termination of ith lactation,
milk yield per day of herd life uplto start of next lactation and
milk vyield per day of lactating life from first to uplto seventh
parity for Tharparkar cattle. Similar results were oblained for
Rathi cattle upto five parities by Guplta (1993).

Gandhi and Gurnani (1992) observed non-significant
effect of period and season of calving on some producltion
gfficiency trails of Eahiwal cattle. However, significant effect
of period on milk yield per day of first lactation and thalt of
season on milk yield per day of second lactation and average milk
yield per day of first and second lactation were reported by
them.

A non—significant effect of season of calving was
also  reported by Reddy and Magarcenkar (1988) on lifetime wmilk
yield upto 3, 5 and 7 lactations and on milk yield per day of
lactation length, milk yield per day of calving interval, milk

vield per day of dry period and milk yield per day of life time.
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On the contrary, significant effect of period and
season of calving were reported on milk yield per day of age at
second calving by Deshpande gl al. (1988), and on first laclation
milk vyield, milk yields per day of first lactation length  and
first calving interval by Murdia and Tripalhi (1991).

4.2.2 Effect of non—geneltic factors on breeding efficiency upto
various stages of life

l.eastl—squares analysis of variance for breeding
efficiency uplto various stages of life are given in table &6-11

and least-squares means are tabulated in table 12-17.
4.2.2.1. Effect of farm @

Effect of farm on breeding efficiency was observed
significant uplo second parity ( p < 0.01) upto third parity (P
20.03) and non-significant upto fourth, fifth and sixth and higher
parities. This significant difference might be due to different

feeding regimes &t lwo farms.

4.2.2.2. Effect of season and period of first calving on breeding
efficiency i@

The effect of sesson was noticed non-significant
on BE upto second, third and fourth parily, after that for fifty
parity  and sixth and higher parities it was observed significant
(P < 0.01). This significant difference in differenl season was
observed due to Seaceon—1 (Comfort) in both fifth and sixth and
higher parilies which might be because thal the animals calvend

during Comfort season mighl be conceived in the months of rains
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and due to lack of availability of fodder in prior months of
rainy season the calving interval increased, which inturn
decresses the BE and creates significant difference wilh other

SEAB0NS .

The effect of period wase observed non-significant
on BE wupto third, fourth and fifth parity while significant
(P <0.0%) &t uplo second parity and highly significant (P £0.01)

At uplo sixth and higher parilties.

This significant difference in bolh the parilies
was due to period—-1 (1974-80), means the animals calved first
Time in  this period. Due to drought and poor managemental
conditions in this period the calving interval of animal calved
during this period increased which inturn decreases the BE and
significant difference creates wilh other periods of the sams
parities.

The effect of various factors o breeding
efficiency estimates based on five calving interval was studied
by S8Singh et a&l. (1980) and reported that effeclt of Ffarms and
periods were significant on the breeding efficiency based on five
calving interval.

Mondel and Chouwdhuri  {(1987) observed breeding
efficiéncy of Non-Descript, Hariana, Hariana X Non-Descript and
Jersey X Hariana upto different parities and reported thal season
and period of calving significantly effect the breeding
efficiency in &ll hreed types except for Jersey X Harizna, the
breeding efficiency of which was only affected by season of

calving.,
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Breeding efficiency of Jersey cows in first four
parities were analysed by Ray and Kotpatal (1987) and observed
that  breeding efficiency of four parities were significantly
affected by farm and year in first and second parily where as

season in third and fourlh parity.

Friesian X Sahiwal cows atl two farms were analysed
for breeding efficiency by Sodakar el al. (1988) and reported thatl
season and  farm  did not significantly affect the breeding
efficiency butl it was affected by period of hirth.

4.3. PHENOTYPIC ASSOCIATION AMONG DIFFERENT LIFETIME PRODUCTION
EFFICIENCY TRAITS AND BREEDING EFFICIENCY

The phenoltypic correlation is association belween
phenotypic values of different traits measured on The same
animal. It is & joint function of genotlype and environment and
interaction if any, beltween the two, but their relative
contribution may vary.

4.3.1. Phenotypic association among different lifetime production
efficiency traits

The phenotypic correlations amoni different
lifetime production efficiency traits have been illustrated in

Lables 18 to 23 uplo various parities.
4,.3.1.1. Association of LTMY with MYPDLL, MYPDL and MYPDCL ¢

Estimates of phenotypic correlation coefficients
of lifetime milk yield (LTMY) with milk vyield per day of

lactating  life (MYPDLL), milk yield per day of productive life
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Table 18 @ Association among different lifetime production traits
and hreeding effeciency uplo first parily

Parameters LTHMY MYPDLIL. MYPOL. MYPDCI

LRS, Rikaner Mo. 55

L.T MY 1.0000

MYPOLL. 0.6943 1.0000

MY PDLL 0.6943 1.0000 1.0000

MYPDCI 0.7750 0.623% 0.6235 1. 0000

L.RS, Nohkar Ma. 117

L.TMY 1. 0000

MYPDL.L. 05502 1. 0000

MYPDL. 0.5502 1.0000 1.0000

MYPDCI 0.767Q 0.6482 0.56482 1.0000
gzg;mglzmmmW,m@;jw;;émmmmmmmemm_MMNWMMMmemmmmemwmm,memmmmmﬁmm
LTHMY 1. 0000

MYPOLL. 0.5952 1. G000

MYPDL. 0.5952 1.0000 1. 0000

MYPDCI 0.7632 0.6586 0.6586 1.0000

All correlation coefficients are significant at P<0.01
NMo. =Number of observations
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Table

resa et w0 ohbe et et BORS saAes SHHer So4nt Smere

Parametlers

LRG, MNo.

L.TY

Bikaner 43

LTrY 1.0000

MYPDLL

MYPDL. 0.80322

MYrOCL 0.7588

BE

.RS, Nokar No. 23

1.0000
MYPDL.L 0.46409
MYPDL. 0.8042

MYPDCI 0.8019

BE

[T R——

~0.4815

No.

Over all

LMY 1.0000

MYPDIL.L. 0.6246

MYPDL. 0.75%31

MYPDCI Q.b4z1

BE

M&

~0.2124

No. =Number of

-0.3112

136

Cy' C'}')

MYPDLL.

1.0000
0.8706 1.0000
0.7043 0.9226

NE&
0.1897

NE
0.0273

1. 0000

0.7477 1.0000

0.8135 .8230
NE&
0.0314

M&

1.0000
0.7260 1.0000
0.80346 O.854%5

NS
0.024%9

NE
0.0129

indicates non-significant correlation while
significant «t p0.01
observalions

MYPDL.

0.0632

19 ¢ Associalion among different lifelime production traitls
and breeding effeciency uplo second paritly

e

MYPOCI

1. 0000

NS
0.0835 1. G000

1.0000

N&
0.0520 1.0000

1. 0000

W&
0.08465 1. 0000

Aall olther were



Table 20 @ Associalion among different lifelime production Trails
and breeding effeciency upto third parity

Paramelers L.THMY MYPDLL MYPDL MYPDCI RE

LRB, Bikaner No. 30
L.TMY 1. 0000
MYPDL.L. 0.75468 1. 0000
MY FPDL. 0.7815 0.7648 1. 0000
MYPDCI 0.A735 0.7714 0.8778 1.0000
NG NE NS NS
RE (. 3032 0.0921 O.1417 0.0453 1.0000
E;;j*;;;;:mw~"agj“;;WWMMMMWMWmmwmmmmmmwmmmwwm*MMwwmmmmmmmmmmwmmm“
L.TMY 1. 0000
MYPDL.L. 0.7140 1.0000
MYFPDL. 0.7783 0.7463 1.0000
MYPDCI 0.7137 0.7432 C0.92164 1.0000
NS NG M NE&
BE ~0. 1810 0. 0638 01224 0. 1252 1.0000

aver all Mo. 96
L.THY 1.0000
MYPDIL-L Q.7666 1.0000
MYPDL. 0.8020 0.7525 1. 0000
MYPDCX 0.7448 0.7578 0.7003 1.0000

NG MG NS NS
EE ~Q.2418 0.0201 0.0695 0.0928 1.0000

NS indicates non-significant correlation while all other were
gsignificant at pd0.01
No. =Number of observations
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Table

=

! Associalion among different lifetime production traitls

Paramelers

RS,
LTy
MYPDLL.
MYPDL.

MYPDCI

BE
L.RG,
LTty
MYPDLL.
MYFDL.

MYPDCI

RE

Over a

LTMY

MYPDL.L.

MYPDL.

MYPDCI

B

NG indicates non—significant correlation while

11

Bikaner

~0.5918

Nokar

LTHMY MYPDLL.

No. 19

1.0000

0.H822 1.0000

0.8112 0.7040

0.803% 0.6713
NE&
0.3877

Mo .59

1.0000

0.6851 1.6GO00

O.7609 0.7243

0.7918 0.74634
M&
0.0409

0.3241
No.78
1.0000
0.7314 1.0000
0.7023 0.69467
0.7408 0.7442
NS
01118

O.8647

significant at pl0.01

No.

=Number

of

observalions
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and breeding effeciency uplo fourth parity

MYPDL.

1.0000
0.7081 1. 0000

NE&
0.0802

MNE

1.0000
0.9180 1.0000

NE M5
0.0198 0.0569

1. 0000
0 .85440 1. 0000

NE&
0.1984

NS
0.0902

MYPDCI

0.2630

B

1.0000

1.0000

10000

all other were



Teable

a2 8

Paramelters

LRS, Bikaner
L.THY

MYPOLL.

MYPDL

MYPDCI

BE
E;;jm&ohar
L.THMY
MYPDL.L
MYPDL
MYPDCI

BE

Over all
L.TMY
MYPDL-L.
MYPDL.

MYPDCI

o
1. 0000
0.8151
0.8026

0.7914

~0. 5497
Mo, B;W
1.0000
O.6347
0.7052

0.7133

- . 3231

No. 54
1.0000
0.7674
0.703%

0.7252

MYPDLL.

1. 0000
0.8081
0..B804

NE;
02179

1. 0000
0. 64946
0.6713

NG
0.1556

1.0000

0.6036

0.652%

NS

MYPDL.

1.0000
0.889%5

M&
01255

1.0000
0.9149

NS
0.2263

1. 0000
O.71922

NE&

ARssociation among different lifetime production trails
and breeding effeciency uplto fifth parity

MYPDCI RE

1.0000

ME&
0.1475

1. 0000

1.0000

NS

0.3164 1.0000

1. 0000

NS

BE ~.35%18 0.2007

0.1942 0.2410 1.0000

NS indicates non-significant corvelalion while all olher were
significant at pd0.01

No. =Numhbher of ohservations
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Table 23 ! Association among different lifelime production itraitls
and breeding effeciency upto sixlh and higher parilies

Parametlers LMY

MYPDLL
LRSS, Bikaner No. 21

MYPDL.

MY;bCl i
LTHY 1. 0000
MYPDL.L. 0.705%5 1.0000
MYPDL. 0.7984 0.8822 1.0000
MYPDCI 0.7932 0.8849 0.8734 1. 00060
& NG MES

O.2124 0.1206 0.1718 1. 0000

LLRS, Nohkar No. 71

BE ~() ARBT
LTHY 1. 0000

MYPDLL 0.7052 1.0000

MYPDL. 06583 0. 6486 1.0000

- MYPDCI 06915 0.7793 0.7707 ~ 1.0000
| NE NE ME

EE ~Q 2967 0.1391 0.0940 0.1592

#oien e S1mae htag e unen dnven Sobbe Sests Se SHERS Saret do0ss S0 SRR pre— R ——

Over all No. 92

1. 0000

L.THY 1.0000

MYPDLL. Q.6954 1.0000

MYPDL 0.8200 0.6846 1. 0000

MYPDCI 0.8084 0.6635 0.8138 1. 0000

NS ME& NG
BE -0.3129 G.1018 0.1492 0.0983 1. 0O000

00 st Soane s ssa oAl Sat4w SHLSS Somit s Seren seres wread st eSS bats oivs fmars Shebe semes 44 nres Svire seeuh seett Sebes Seass imise wmqve MevSE Sedse AL Sers enbed Sestn saind seiog Sheee et mhee peres masne s mesh 018 M as ERS S11S STy ShboS Stes etn Seast meds seest vt ot

NS indicates non-significant correlation while all other were
significant at pd0.01
No. =Number of observalions
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upto termination of ith lactation (MYPDL) and milk yield per day
of productive life uplo start of next lactation (MYPDCIL)  were
0.5952, 0.5952 and 0.7632 upto first parity; 0.6246, 0.7531 and
0.6421 upto second paritys; 0.76b66, 0.8020 and 0.7448 upto third
paritysy  0.7314, 0.7023 and 0.7408 upto fourth parity; 0.7674,
0.7039 and 0.725%2 uplo fifth parity and 0.46956, 0.8200 and 0.8084
uplo sixth and higher parities, respectively for overall group of
Rathi cows. These eslimaltes for Rathi cows of Bikaner farm were
0.6943, 0.6943 and 0.775%0 upto first parity; 0.7251, 0.8032 and
0.7588 uplo second parity; 0.75468, 0.781% and 0.6734 upto third
parity; 0.6822, 0.8112 and 0.803%9 upto fourth parity; 0.8151,
0.8026 and 0.7914 upleo fiflh parity and 0.705%, 0.7981 and 0.7932Z
upto sixth and higher parities, respectively whereas for Rathi
cows of Nohar farm, these eslimates were O.5502, 0.5502 and
0.7670 for first parilty; 0.6409, 0.8042 and 0.8019 uplto second
parity: 0.7140, 0.7783 and O.7137 uplto third parity; 0.6851,
0.7609 and 0.7918 upto fourth parity; 0.6347, 0.7052 and 0.7133
upto fifth parity and 0.7052, 0.6323 and 0.691% upto sixth and
higher parities, respectively.

These estimates were high in magnitude, positive
and  statistically significant ¢ p < 0.01) at all the stanges of
lifetime indicaling that higher performers were also higher
producers.

Gupta (1993) obltained similar resulis uplo various
parities in Rathi cattle. He alse obtained high magnitude,
positive and highly significant phenotypic correlation of LTMY
with MYPDLIL., MYPDL and MYPDCI and concluded tThat higher

performers were efficient producers too.
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Similarly, high magnitude, positive and highly
significant phenotypic correlation of LTMY with MYPDLL, MYPDL and

MYPDCI were noticed by Gahlot (1990) in Tharpasrkar cows.

Gill and Allaire (1976) estimalted the phenolypic
corvelation of lifelime milk yield wilh milk yield per day of

life and herd life as 0.63 and 0.97, respeclively in dairy cattle.

Dhumsl et al. (1993) &lsoe noticed phenotypic
correlation of lactation yield with milk yield per day of
lactation lenglh and milk yield per day of calving interval and
reported that these were high in magnitude, positive and

significantly correlated.
4.3.1.2. Association of MYPDLL with MYPDL and MYPDCI =

The eatimates of phenolypic correlation
coefficients of milk yield per day lactating life (MYPDLL) with
milk vyield per day of productive life upto termination of ith
lactation (MYPDL), milk yield per day of productive 1life uplo
start of next lactation (MYPDCI) were 1.0000 and 0.6586 upto
first parity; 0.7260 and 0.8036 uplo second paritys 0.7525%  and
0.7578 uplo third parily; 0.6942 and 0.7442 uplo fourth paritys
0.6036 and 0.6525% upto fifth parity and 0.68446 and 0.64635% uplo
gixth and higher parities, respectively for overall group of
Rathi cows. These estimales for Ralhi cows of RBikaner farm were
1.0000 and 0.6235% uplto first parity; 0.8706 and 0.7043 upto
second parity; 0.7648 and 0.7714 upto third parity; 0.7040 and
0.6713 upto fourth parity; 0.8081 and 0.8804 upto fifth parily

and 0.8822 and 0.884%9 upto giath and higher 'parities,
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respectively, whereas for Nohar farm i.e., Nohar, these estimales
were 1.0000 and 0.6482 uplto first parity; 0.7477 and 0.8135% upto
second paritly; 0.74463 and 0.7432 upto third parity; 0.7243 and
0.7634 upto fourth parity; 0.6496 and 0.46713 upto fifth parity
and 0.6486 and 0.7793 uplo sixth  and higher parities,

respectively.

These correlations were very high, positive and
statistically significant (P < 0.01) at all the stages of

lifetime.

Similar associalion among MYPDLL with MYPDL  and
MYPDCI were vreporlted by Gupta (1993) in Rathi cows and Gahlot

(1990) in Tharparkar cows.

Ulmek and Patel (1993) obtained positive and
significant phenotypic correlation among milk yield per day of
first calving interval and milk yield per day of first lactation

length.

4.3.1.3. Associalion of MYPDL with MYPDCI

The 2slimates of phenotypic correlation
coefficients between milk yield per day of productive life wupto
termination of ith lactation (MYPDL) and milk yield per day of
produciive life uplto starl of next lactation (MYPDCI) were 0.46584
uplo first parityy 0.854% upto second parity; 0.9003 upto third
parity; 0.8440 uplo fourth parity; 0.9122 upto fifth parity; and
0.8138 upto siuth and higher parities for overall group of Rathi

cows. The corresponding corrvrelaltion coefficients for Rathi cows
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of Rikaner farm were 0.6235%, 0.9226, 0.8778, 0.7081, 0.88%95 and
0.8734 upto first, second, third, fourth, fifth and sixth and
higher parities, respectively, while for Rathi cows of Nohar farm
the corresponding correlations were 0.6482, 0.8230, 0.9166,
0.9180, 0.9149 and 0.7707 upto respective parities. These
estimates were high in magnitude, positive and statistically

gsignificant (P < 0.01).

The positive and high magnitude correlations
between production efficiency Lraits like MYPDLL and WMYPDCIL,
which &are compeosite traits represented & ratio of lifetime
production to the producltive life time upto various stages of
productive life suggesting thalt any of the production efficiency
Lraits is sufficient for seleclion of animals for improvement in
production efficiency. In terms of merit,however, MYPDCI might be
better measure of production efficiency as it considers both
productive and unproductive part of productive life wheress MYPDL
does not consider the dry period of current lactation and it

takes in account only the productive part of current lactation.

Similar resulis were obltained by Gahlotl (1990) on
Tharparkasr cows for &ssociation between MYPDL and MYPDCI upto
various stages of life. He also concluded that the traits
considering productive a8 well &s unproductive portion of
lifetime was belter one then those which considear only
productive life or did not account the dry period of the current
lactation. Similarly, Gupta (1293) also observed same results in

Rathi cattle uplo various stages of life.
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4.2.2. Phenotypic association among breeding efficiency and
different lifetime production efficiency traits

The phenotypic correlation belween BE and
different lifetime production ef#icienc? traits are illustrated
in tables 18 to 23.

The estimates of phenotypic correlalion
coefficients of BE with LTMY, MYPDLL, MYPDL and MYPDCI were -
0.2124, 0.024%9, 0.0219 and 0.0865 upto second parity; -0.2418,
0.0901, 0.0695 and 0.0928 upto third parity;y -0.2617, 0.1118,
0.1984 and 0.0902 upto fourth parity; -0.35%18, 0.2007, 0.1942 and
0.2410 upto fifth parity and -0.3129, 0.1018, 0.1492 and 0.0983
upto sixth and higher parities, respectively for overall group of
Rathi cows. The values of ‘these estimates for Rathi cows of
Bikaner farm were ~0.3112, 0.1897, 0.0273 and 0.0835 upto second
parity: ~0.3032, 0.0921, 0.1417 and 0.0453 upto third paritys
~0.5918, 0.3877, 0.0802 and 0.2630 uplto fourth parity; -0.5497,
0.2179, 0.125%% and 0.1473% upto fifith parily and ~0.4287, 0.2127,
0.1206 and 0.1718 uplo sixth and higher parities, respectively,
while for Rathi cows of Nohar farm, these estimaltes were —-0.4815,
0.0314, 0.0632 and 0.05%20 upto second parity; -0.1810, 0.0638,
0.1224 and 0.125%2 uplo third parity; -0.3241, 0.0409, 0.0198 and
0.0569 upto fourth parity; —-0.3231, 0.155%46, 0.2263 and 0.3164
upto Ffifth parity and -0.2967, 0.1391, 0.0960 and 0.1592 upto
sixth a&nd higher parities, respectively,.

These estimates indicates thalt BE was negaltively
and significantly correlated with LTMY upto &11 the stages of
life except wupto tThird parity where i1 was non-significant for

Rikaner farm, Nohar farm and overall group of Rathi cows.
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It is &lso indicated thal BE was posilive and non-
significantly correlated phenolypically with MTPDLL, MYPDL and
MYPDCI upto &ll the stages of life for Rikaner farm, Nohar farm

and overall group of Rathi cows.

On review cited for correlation of BRE with
lifetime producltion efficiency traits, only few references could
be obltained on association of these traits and for correlation of

BE with MYPDLL and MYPDCI non of the review could be obtained.

Gupta and Bhatnagar (1979) observed the negative
relationship between breeding efficiency and five lactation milk
yield. Negative and significant correlation between breeding

afficiency and producing abilily was observed by Kumar (1981).

Purakayastha (19280) reported Tthe non-significant
‘correlation between breeding efficiency and milk yield. Reddy gt
&l (1988) obtained negative correlation belween breeding
efficiency and milk yield (-0.06).

Megalive phenolypic correlation was observed by
Gandhi  and Gurnani  (1990) of breeding efficiency with first
lactation milk yield (~0.33), first lactation length (-~0.32) and
first calving interval (-0.068). Qureshi and Barwe (1990) also
reported significant negative correlation (-0.780) between
breeding efficiency and calving interval.

Mo information could be cellected under the review
cited for correlation coefficient bhetween lifetime milk
production traitls and breeding efficiency uplo various stages of

life.
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4.4, SUGGESTED SELECTION CRITERIA FOR IMPROVEMENT IN THE FARM

Although for the sound breeding strategies and
selection programmes reliable estimates of genelic paramelers,
viz. heritabilities, genelic correlations and breeding value of
sires and cows is necessary bul bzsed on the ohbservalions made
and conclusions drawn  from tThis investigation following

suggestions are given for further improvement in the farm.

The production performance of an animal is greatly
influenced by environmental fluctuations and probably ihe

nutritional regimes over the year. Observaltions on phenotypic

scale uplto different parities indicated & great flucltualion even

in the farm condition and such effect are more pronounced at
farmers level where Lhe management control on the callle grazing
ranges and pastures are nol practical due to poor economic staltus
“of datry cattle breeder in naltive area of Rathi caltle i.e., arid
and semi-arid region of North-Western Rajasthan.

It may be concluded that among the lifelime
production efficiency Lraits the correlation is highly
significant and positive indicating that selection on LTMY

would

be sufficient to bring improvemenlt in olther trails also.

The selecltion on LTMY upleo first lactation would
also be effective in improving lifelime production efficiency al

later stages of life.

Among &1l the production efficiency measures,
MYPDCI could be a best measure of choice as il  accounts for

productive and unproducltive efficiency together.

110



SUMMARY



5. SUMMARY

The present study was under laken on 628 normal
lactation records of Rathi cows generated from 1974 to 1993 al
two units viz., Livestock Reseazrch Station, PRikaner (F~1)
pertained 183 records and Livestock Research Station, Nohar (F-2)
pertained 44% records. Oul of 428 records, 172 for first parity
(F1-55, Fa-1173, 1346 for second parity (F1-43, F2-93), 946 for
third parity (F11-30, F2-6&), 7& for fourth parity (F1-1%9, FZ2-
592), 54 for fifth parity (Fi1-15, F2-39) and 22 for sixth and
above parities (F1-21, F2-71). The objecltives of the study were
to evaluate Rathi cows for lifelime production and breeding
efficiency, estimate the non—genelic factors a&ffecting the
lifetime production and breeding efficiency, estimalte association
among lifetime production efficiency 1traits and breeding
efficiency and Lo device the suitable seleclion c¢riteria for
maximizing the lifetime production. The lifelime meazsures for
production and breeding efficiency evaluation ware from
production upto firsel parity to production upto sixth and shove
parities. The lifetime efficiencies were studied interms of
lifetime milk yield upto terminalion of ith lactation (LTMYi),
milk yield per day of lactating life uplo tTermination of ith
lactation (MYPDLLiI)Y, milk yield per day of productive life uptlo
termination of ith lactation (MYPDLi), milk yield per day of
productive life uplo start of i+1th lactation (MYPDCIL)  &nd

breeding efficiency uplto ilh calving (RBEi).



The total duration of twenly vyears &F performance
was sub-divided into four periods viz., first (1974-1980), second
(19281-1985), third (1986~1990 Jand fourth {(1991-1993). Each year
was further divided into four seasons on the kasis of temperature
variation throughoul the year viz., Comfort (1st March tlo 15th
April and 1st October to 30th Octoher), Hol-Dry (16th April 1to
15tk July), Hol-Humid (1é6th July to 30th September) and Winter

{1st November Lo 29th February).

The meantBD of LTMY for overall herd W& s
1864.952494 37, 34467 ,8621056.76, 51192.13%1411.59,
LBZ6H.B2E1T739 .44, 8652.13518%96.64 and 11934.22+3823.48 litres uptlo
first, second, Third, fourth, fifth and sixth and above paritlies,
respectively. Faor Rathi cows of Bikaner farm LTHMY was
1622.161514 .97, 3204.5121082.36, 4827 . 43E1291.61,
6510.5721944 .13, 8202.9312020.90 and 9504.71£2347.00 litres and
for Nohar farm it was 1982 .03+441.65, 3A592.54+1027 .49,
5252 .6311447 .85, 6728 .6621673.49, 8824.5121844 .66 and
12652 . 81423890.55% litres uplo respeclive parilies. The high
increase in milk yield uplo sixth and higher parities s  compared
t? fifth parity at Nohar farm might be due Lo consideration of
higher parities in  the sixth parity and this was & average

estimate of cumulative milk yield of sixth and higher parities.

The CV for LTHMY was decreased from 20.45% per  cent
upto second parity to 21.92 per cenlt upto +Fifth parity for
overall group, whereas CV declined from 35.77 per cent upto

second parily to 24.6%9 per cent upto sixth and above parities for
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Bikaner farm, while for Nohar farm il was decreased from 28.60
per cent uplo second parity to 20.90 per cent upto fifth gparily.
The €V uplto second parity increassed in Rikaner farm , Nohar farm
and  overall group. Similarly, CV increased in sixth and above

parities in Nohar farm and overall group.

The meantSD of MYPDLL for overall group of Rathi
cows was 5.9576%1.2429, 6.3622%1,.2987, 6.5649+0,9392,
6.866910.9585, 6.9560X0.8424 and 7.0383+0.8389 litres,
respeclively upto first, second, third, fourith, fifth and sixth
and above parities. It was 4.9800x0.9749, 5.7097+0.8752,
5.8202£0.7082, &6.1722X0.6574, 6.2480F0.5%514 and  6.2894630.5739
litres for Rathi cows of Rikaner farm and 6H.4171£1.0840,
6. 663710.9541, 6.903420.8825, 7.090610,9362, 7.2283x0.7771
And7.259820.7531 litres for Rathi cows of Noh#r farm upto
‘respecltive stages of lifelime. The €V continuously declined from
upto first parity Lo uplto sixlh and above parities in Bikaner
farm, Nohar farm and oversll group. The range of €V was 20.86
to 11.91 per cent for overall group, 19.37 to 9.12 per cent for
Bikaner faorm and 146.85 to 10.37 per cent for Nohar farm,
respeclively from first parity to upto sixth and above parities.
The means of Rathi cows of Nohar farm were higher than the means

bf Rathi cows of Bikaner farm.

The meantisSD  of  MYPDL  for overall herd wis
5.9576%1.2429, 4.856011.2659, 4.9237%41.0378, 5.0507+0.8819,
5.0877x0.8440 &nd 5.161620.8007 litres, respeclively upto first,
second, Third, fourlh, fifth and sixth and above parities. It was

4.9800%0.9749, 4.3298+1,0459, 4.3946%4.0343, 4.5083+0.9994,
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4.5%40940.815% and 4.6298+0,.8004 litres for Ralhi cows of Bikaner
farm and 6.4171%1.0810, 5.1046%1.2912, 5.1671%X0.9526,
5.2293+0.7715, 5.298120.7&649 and 5.318%9%0.6782 litres for Ralhi
cows of Nohar farm uplto respecltive parities. The means of Nohar

herd were higher than the means of Bikaner herd for «&ll  the

stages of life.

The CV of MYPDL wapge decreased conlinuously from
upto second parity to upto sixth and above parities for all the
groups of Rathi cows. The range of CV for overall group was 26.06
to 15.55%1 per cent, for Bikaner farm 24.15 to 17.28 per cent and
for Nohar farm 25.29 to 12.75 per cent, respecltively uplo second
parity ﬁo uplo sixth and above parities, while in all the groups

CV increased upto second parity.

- The meant8D of MYPDCI for overall group was
4.1900%1., 1430, 4.3124i1.0758, 4.4360%0.9733, 4.6105%%0.,84600,
A4.715920.7644 and 4.741120.7237 litres, respectively upto first,
second, third, fourth, fifth and sixth and above parities. These
were 3.561210.9613, 3.796610.9463, R.8256%0.9239, 4.1216%0.7809,
4.2182%0.735%2 and 4.2968%0.7413 litres for BRIkaner farm and
4.48546%1, 1046, 4.55%09+1.1091, 4.7134+0.8682,  4.74680%0.8301,
4.843320.7109 and 4.8725+0.6387 litres for Nohar farm upto
respeclive parities. The MYPDCI means of Rathi cows of Nohar farm
were higher than Tthe Blkaner farm for all the stages of life. The
CV  was  continuously decreased from upto first parity to upto

5ixth  and above parties for all the groups of Rathi cows. The
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range of CV was 27.27 per cent upto first parity te 15.26 per
cent upto sixth and above parities for overall group of Rathi
cows. Similarly, its range was 26.99 to 17.25% per cent for
Bikaner farm and 24.26 to 13.10 per cent for Nohar farm

respecltively upto first parity to upto sixth and above parities.

The meantSh of BE  for overall herd was
BO.57X17.5309, 81.07£14.9324, 84.25x132.3064, 846.85F11.9760 and
97.45%9,8037 per cenl, respeclively upto second, third, fourth,
fifth and sixth and above parities., For Rikaner farm these
estimales were 69.60118.0357, 73.5%1£15.9639, 77.07£13.6241,
78.78X13.3458 and B5.80x8.2617 per cent and for Nohar farm
85.65114,.8361, 84.5%1%13.1826, 86.536212.4%11, 89.95%9.9441 and
87.94110.2172 per cent uplo respective parities. The means of the
two farm showed thal the breeding efficiency of Rathi cows of
"MNMohar  farm was better than Bikaner farm. The CV of BE declined
from upto second parity to uplo sixth and above parities for all
the groups of Rathi cows., The range of CV was maximum (21.75% per
cent) upto second parity to minimum (11.21 per cent) upto sixth
and  above parities for over&all group. Similarly, its  range was
maximum  (25.91 per cent) to minimum (.62 per cent) for Bikaner
farm and maximum (17.32 per cent) to minimum (11.&1 per cent) for

NMohar farm upto respeclive parilties.

The leasl—-squares analysis of variance revealed
Lthat effect of farm was significant (P <0.01) for LTMY upto first
parity and for uplo sisih and sbove parities butl for rest of the
parities its effect was observed non-significant. While its

effect on MYPDLL, MYPDL and MYPDCI was observed significant
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(P <0.01) for &ll the stages of life except uptoe MYPDLZ and
MYPDLS where it was significant (P <0.05%) and for MYPDCIS il was
non-significant. The effect of season of Ffirst calving was
observed non—-significant for all the lifetime production
efficiency traits &t zall  the stages of life except uplto sixth
and  above parities where il was ohserved highly significant
(P <0.01) for LTMY and significant (P <0.0%) for MYPDCI. The
effect of period of first calving was ohserved highly significant
(P <0.01) for MYPDLLI, MYPDL1, MYPDCI1, MYPDLZ and MYPDLLZ, but
gignificant (P <0.03%) for MYPDLZE, MYPDCIZ, and MYPDLLSL while for
remaining lifetime production efficiency traits uplo various

parities il was observed non-significant.

The effect of farm on breeding efficiency was
observed non-significant uplo various parities excepl upto parity
second where il was significant (P <0.05). The effect of seazson
and  period was observed non-significant for BE uplo various
parities exceplt to BES znd BE6 for seasons (P <0.01) and BEZ (P
<0.03) and BE& (P <0.01) for periods where i1 was observed

significant.

The estlimates of phenotypic correlation
coefficients of LTMY with MYPDLL, MYPDL and MYPDCI were 0.35952,
0.5952 and 0.7632; 0.6246, 0.7531 and 0.6421; 0.7666, 0.8020 and
0.7448; 0.7314, 0.70232 and 0.7408; 0.7&674, 0.703%9 and 0.725%2; and
0.6956, 0.8200 and 0.8084 upito first, second, third, fourtlh,
fifth and sixth and above parities, respectively for overall farm

of Rathi cows. These estimates of Rathi cows of Rikaner farm were
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0.6943, 0.6943 and0.7750; 0.72541, 0.8032 and 0.7588; 0.7568,
0.7815 and 0.6734; 0.6822, 0.8112 and 0.803%9; 0.8151, 0.80246 and
0.7914; and 0.7055%, 0.7981 and 0.7932 and of Rathi cows of Nohar
farm were 0.55%02, 0.5%02 and 0.7670; 0.4409, 0.8042 and 0.8019;
0.7140, 0.7783 and 0.71373; 0.6851, 0.7609 and 0.7918; 0.63247,
0.7052 and 0.7153; and 0.7052, 0.63Z3 and 0.691% uplo respective

parities in that order.

The estimales of phendtypic association of MYPDLL
with MYPDL and MYPDCI were 1.0000 and 0.65846; 0.7260 and 0.8036;
0.752% and 0.7578; 0.6942 and 0.744F: 0.6036 and 0.6525; and
0.68446 and 0.464635 of overall group of Rathi  cows, 1.0000 and
0.62353 0.8706 and 0.7043; 0.7648 and 0.7714; 0.7040 and 0.6713;
0.8081 and 0.8804; and 0.8822 and 0.884% for Rathi cows of
Bikaner farm and 1.0000 and 0.6482; 0.7477 and 0.8135%;5 0.7463 and
0.7432y  0.7243 and0.74634: 0.64%96 and 0.6713: and 0.6486 and
0.7793 for Rathi cows of MNohar farm from first To uplo sixth and

above parilties respeclively in Lhat order.

The phenolypic associalion uptlo respective
parities belween MYPDL and MYPDCI were 0.46586, 0.8545%, 0.9003,
0.8440, 0.92122 and 0.8138 for overall group of Rathi  cows:
0.6235%, 0.9226, 0.8778, 0.7081, 0.8895 and 0.8734 for Ralhi cows
of Bikaner farm:; and 0.6482, 0.8230, 0.9164, 0.9180, 0.9149 and
0.7707 for Rathi cows of Nohar farm.

The phenolypic &ssociation between lifetime
production efficiency traits were high in magnitude, positive and
statistically highly significant (P <0.01) for &1l the lifetime

production efficiency traits for all the stages of life.
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The phenotypic association of BE with LTMY,
MYPDLL, MYPDL and MYPDCI were -0.2124, 0.0249, 0.0219 and 0.0865;
~0.2418, 0.0901, 0.0695 and 0.0928; -0.2617, 0.1118, 0.1984 and
0.0902; -0.33%318, 0.2007, 0.1942 and 0.2410; and ~0.312%9, 0.1018,
0.1492 and 0.0983 for overall group of Rathi cows, -0.3112,
0.1897, 0.0273 and 0.0835; ~0.3032, 0.0%9241, 0.1417 and 0.043533y
~0.5918, 0.3877, 0.0802 and 0.2630; -0.%497, 0.2179, 0.1255 and
0.147%3 and ~0.4287, 0.2127, 0.1206 and 0.1718 for Rathi cows of
Bikaner farm and ~-0.481%, 0.0314, 0.0632 and 0.0%20; -0.1810,
0.0638, 0.1224 and 0.12%2; -0.3241, 0.0409, 0.0198 and 0.0569;
~0.3231, 0.1556, 0.2862 and 0.3164; and ~0.2967, 0.1391, 0.0960
and 0.1592 for Rathi cows of Mohar farm, respecltively uplo second

parity to sixth and above parities in thal order.

These estimates showed thal BE was negatively and
gsignificantly (P <0.01) correlated with LTHMY for «11 the stages
of life except uplo Lhird parily where il was negalive and non-
significant, while association of BE with MYPDLL, MYPDL and
MYPDCI were posilive and non-significant for all the stages of

life.

After observing the estimates obftained 11 may
concluded that cows at Nohar farm had beltier production and
breeding efficiency than those at Rikaner farm. This could be
attributed to availability of green fodder throughoul the year aft

NMohar farm.
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It may be concluded that among the lifetime
production efficiency traits the correlation is highly
gignificant and positive indicating that selection on LTMY would

be sufficient to bring improvement in olther trails also.

The selection on LTHMY upto first lactation would
also be effeclive in improving lifetime production efficiency at

later stages of life.

Among  &ll  the production efficiency measures,
MYPDCI could be a best measure of choice as it  accounts for

productive and unproductive efficiency together.
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ABSTRACT

The performance records of 628 lactalion of Ralhi
cows mainfained alt Bikaner and Nobar stations, calved during
1974 1o 1993 were anulysed for lifetime wmillk  yield upto
termination of dith lactation (LTMY1), milk yield per day of
lactating life uplo terminalion of ith laclation (MYPDLL1D), milk
yield per day of productive 1life upto Termination of ith
lactation (MYPDLi), milk yield per day of productive life upto
start of i+1th lactation (MYPDCIi) and breeding efficiency uplo
ith calving (BEi) upto first, second, third, fourth, Fifth, and
sivth  and above parities. The total duvation of twenty years of
performance  was sub-divided into four periods (1974-1980, 1981~
1985, 19846~1990 and 1991-1993) and cach year was further divided
into four seasons (Comfort, Hol-Dry, Hot-Humid and Winter).

The moandBD  of LTMY ranged from 1622.14E514.,97

Vitres upto firs parity to 2504.,7122347.00 litres uplo sixth  and
higher parities for Bikaner farm and from A982.03%441.465% litres

upto firsit parily to 12652.81E3890.50 litres uplo sixth and
higher parilties for Nohar farm. The moantbD of MYPDLL ranged from
4.2820.97 litres uplo firslt parily to 6£.2830.57 litres uplo sinlh
and  higher parities for Bikaner farm and &.41%1,08 litres
first parity to 7.85%:0.75 litres upto sixth and
for Nehar farm.

uptno
higher parities

The meantSDh  of MYPDL was 4,.9830.97  litres uplo
first parity, affer that it ranged from 4.3221.04 litres
second parity to 4.62X0.80 litres uplo sixth and bhigher
for Rikaner farm and it was 6.4121.08 litres upto first
Lhan it ranged from 5.10%21.291itres uplto second parity to
2.31x0.67 litres upto sixth and higher parities for NMohar farm.
The meantBD of MYPDCI was ranging from 2.56%0.96 litres uptlo
first parity to 4.29£0.74 litres uplto sixth and higher parities
for Rikaner farm and from 4.48+1.190 litres uplo first parity to
4.87X0.63 litres upto sixth and higher parities for Farm.

upto
parilties
parity,

The meantSD of BE ranged from &9.90%18.083 percent
upto second parity to B85.80r8.246 percent upto sixth and higher
parities  for Bikaner farm and from 85.65F14.83  percent uptlo
second parity to &7.94:10.21 percenl uplo sixth

and higher
parities for Nohar farm.



The least—squares anclysis of variance revealed
that effect of farm was significant (P <0.01) for LTHMY upto first
parity and for upto sixth and above parities but for rest of t1he
parities its effect was observed non-significant. While its
effect on MYPDLL, MYPDL and HMYPDCI was observed significant
(P <0.01) for all the stages of life excepl uplo HMYPDLZ and
MYPDLS where it was significant (P <0.0%) and for MYPDCIS i1 was
non-significant. The effecl of scason of Ffirst calving was

observed non-significant for &ll  the lifetime production
efficiency tLraits at all  tThe stages of life except uplo sixth
and  above parities where i1 was observed highly significant

(P <0.01) for LTMY and significant (P <0.05%) for MYPDCI. The
effect of period of first calving was observed hiohly sionificant
(P <0.01) for MYPDLLT, MYPDLA, MYPDCI1, MYPDLZ and MYPDLL3, hut
significant (P 20.0%) for MYPDLIR, MYPDCIZ, and HMYPDLLSL while for
remaining lifetime  production efficiency tTraits uplo’ various
parities il was observed non-significant.

The effect of farm on breeding efficiency was
oheserved non-significant uplto various parities excepl uplo parity
second where il was significant (P <0.0%). The effect of season
and period was  observed non-significant for BE upto various
parities except Lo BES and BES for seasons (P £20.01) and BEZ (P
<0.05%) and BE& (P <0.01) for periods where it was observed
significant.

The correlatlion coefficients EMOTI lifelime
production efficiency Lraits were positive, high in magnitude and
Mighly significant (p <0.01) for &ll the stages of 1ife. The
correlalion coefficients of RE with LTHMY were significant
(p <0.0%) and negative for «ll the stages of life exceplt uplo
third parity, where it was negative and non-significant, while BE
was non-significant  and positively correlated with MYPDLL, MYPDL
and MYPDCI for all the stages of life in both the farm.

0w the basis of resulis of analysis, il was
concluded that among the lifelime production efficiency Lraits
The correlation coefficient ig highly significant and positive
indicating that selection on LTMY would sufficient to bring
improvement in other traitls also.

The selection on LTMY upto first lacistion would
also  be effective in improving lifetime production efficiency at
later stuges of life,

fAfmong &1l the production efficiency measures,
MYPDCL could be a best mrcasure of choice as 1t  accounlts for
productive and reproductive efficiency togelher.
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