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1. INTRODUCTION 

The economy of India is primarily based on 

agriculture M;ith a substeintie;! contribution to livestock M^ealth. 

Only cattle population contributes nearly 15 per cent of gross 

ne;tionc-.;l income. Out of the total geographical £;rea hardly 45 per 

cent is cultivated and of this nearly 50 per cent is in arid or 

semi-arid region, where rainfall is scanty and sources of 

irrigation Are limited. As most of the area of f^ajasthan is arid 

and semi-arid, hence the people of this area are mainly dependent 

upon animal husbandry thon agriculture. About 80 per cent of work 

force in India is engaged in agriculture but crop production 

generates employment for only 90-120 days per year as studied by 

Pitchai (1990). Milk production provides supplementary employment 

and income especially for the poorer households. Bo farmers of 

this a;rea are mainly dependent upon the milch cattle for there 

livelihood. Therefore, milk assumes a major role in economy of 

f£;rmers of this area. 

India possess largest number of cattle in this 

world, comprising one sixth of the total world's cattle 

population i.e., 191 million (1990) but in milk production India 

stood third producing 58.6 million tons (Singhal, 1994) and per 

Cc-:nut availability was 187 gms by the end of 1993 (Singhal, 

1994). Out of the total cattle population of India, Rajasthan 

possess 115.96 lakhs cattle producing 4586 thousand tons milk 

(Rajasthan livestock census, 1992). Though the cattle population 

is much larger but the cows producing only 45 per cent of the 



total, milk yield of the country with an avejrage production of 190 

kg per annum„ This production is very less as compare to other-

agricultural ly well advance countries. 

Since the time immemorial Rathi, Thar parkar and 

Bahiwal breeds of cattle have been reared for milk production by 

nornadics. Among the milch breeds of cattle Rathi and Tharparkar 

h£;ve been found suitable for North-"Western arid region of 

Rajasthan. By virtue of its good milk production potential and 

adaptability in the desert and drought prone area, the Rathi cows 

has drawn attention of breeder for exploitation of its production 

potential. The production of Rathi cows has been found comparable 

with various m i1c h breeds 1i k e G i r, T h a r pa r k a r, Sah i wa1 and 

Red Sindhi (Basu, 1979). 

On the basis of average performance studied by 

various authors (Ohri and Singh, 1970; Gahlot, 197E|; Saraswat, 

1980; Chaudhry el sii-' 1983; Saraswat et ai. , 1983; Tiwari et 

a.1,., 1983; Gahlot, 1986; LRS, Bikaner Annual Report, 1987-1988; 

Joshi, 1989; LRS, Bikaner Annual Report, 199E-1993 and Gahlot, 

1994) on Rathi cows revealed that the Rathi animals are lighter 

(male 385.5 kg iind female 326.6 kg adult body weight), having 

total lactation yield (1500-2200 litres), three days lactation 

yield (1500-1900 litres), peak yield (6.5-10 litres), longer 

lactation length (11 months), dry period (5 months), milk yield 

per day of lactation length (5.0-6.75 litres), number of services 

per conception (1..3-1.8 services), age at first service 

(1100-1200 days), age at first calving (1450-155© days), calving 

interval (450-550 days), service period (150-180 days) and 

gestation period (275-278 days). 



Rathi cattle take their neme frorii ii pastorixl tribe 

called Rvnths, who were MohamiTiadans of Rajput eKtraction and lead 

<:.-; nomadic life. These nomads own large herds of cattle and 

maintain them on free grazing in the arid tract of the vast 

d e s e r t 1an d s o f Nor t h-West e r n R aj a s t h an. R a t h i c a 111e s a r e a 

mixture of Bahiwal, Red-Sindhi and non-descript cattle, 

apparently with i; preponderance of Sahiw^;l inheritance (Powlett, 

"1935 and Ohri and Singh, 1970) « They ;5^fe white or red coloured 

with a gr£;y markings on heads and are medium sized with broad and 

flat heads, straight face, large and wide eyes, short and 

pendulous ears, small horns M/hich emerged laterally and fine 

skin. The adult Rathi females weighs 326.6 kg gives an expression 

o f m i 1 c h an i ma 1, while ma 1 e s vje i g h s 385.5 k g . 

The ultimate goal of an animal breeder is to 

t":ic>:|uire maximum returns per unit of inputs incurred during 

lifetime of a cow- But the economics of dairy enterprises is 

based not only on lifetime milk production but also on efficient 

reproductive performance of dairy animal. Profit^^ble milk 

production and faster improvement of dairy cattle can be brought 

about by high degree of reproductive efficiency. Failure to 

n'lidntain this high degree of reproductive efficiency is a major 

economic loss to dairy industry. These losses occurs in terms of 

decrease lifetime milk production, number of calvings and value 

of va1uab1e anima1s. Thus 1i f et ime mi1k produ ct ion ef f i ci ency and 

breeding efficiency are the key factors for economic dairying 

(Kumar, 1979 and Sodakar et al., 1986). 

3 



A RATHI PUREBRED COW (Top) 

A RATHI PUREBRED BULL (Bottom) 
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The lifetime milk production efficiency is the 

returns obtained through milk production during the productive 

life of an animal and not only in one lactation (Reddy and 

Nagarcenkar, -1988). It can be measured by lifetime milk yield 

(LTMY), milk yield per day of lactating life (MYPDLL.) , milk yield 

per day of productive life upto termination of lactation (MYPDL) 

and milk yield per day of productive life upto start of next 

lactation (MYPDC.I) „ 

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 

young ones produced per fcrrjale per time unit (Sharma, 1978). It 

c.i\U be metisured upto various stc-jges of life by number of calvings 

and sum of calving intervals. 

No information on breeding efficiency of Rathi 

cows could be noticed in the lifetime reviewed and the present 

investigation is been effort to fill this informative gap. 

Therefore, the present work has been carried out on lifetime or 

longevity traits and breeding efficiency upto various stc?,ges of 

life on two different herds of Rathi cattle. 

Fo r the pract i ca1 pu r pose ident i f i cat i on of 

lifetime production efficiency traits and breeding efficiency, 

the effect of non genetic factors on these are e;lso necessary. 

The heredity and environment ^s^re the two fundamental factors 

contributing to the variability in the traits. The environment 

may some times superimpose itself on the genotype reaching to 



contribution of environmentcl advantages as genetic superiority. 

Hence, study of effect of environmental influences become 

essential to i;ccount for their contribution. 

By keeping these points in view the present 

investi g^ition was proposed under the following specific 

0 b j e c t i V e s " 

(i) To e v a l u a t e the Rathi cattle for lifetime production 

and breeding e f f i c i e n c y . 

<ii) To estimate the n o n - g e n e t i c factors a f f e c t i n g the 

lifetime p r o d u c t i o n and breeding e f f i c i e n c y of Rathi 

cows . 

(iii) To estimate association among lifetime production 

efficiency traits and breeding efficiency. 

(iv) To device the suitable selection criteria for maximizing 

the lifetime production efficiency. 

6 
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2. REVIEW OF LITERATURE 

Efficiency of performance is the principle 

criterion in deciding economic viability of a system which in 

turns emphasises the max imitation of returns incurred during 

lifetime. The lifetime profits are solely depends on lifetime 

milk production and breeding efficiency. 

Tl"ie mai n obj e c t i ve of dai r y br eede r i s 

maximisation of milk production and reproductive performance by 

providing optimum environment and selection of superior genotypes 

and ultimately the focus of attention is on the ma;; imi .nation of 

returns, which me^ms production from efficient utilization of 

available genetic potential requires the particular breeding and 

management prt-^ctices le£;ding to maximisation of returns. (Gill 

and Allaire, •1976? Sadana and Basu, 1982; Balaine ejt al... , •1981; 

Bourden, 1988). For breeding with such an objective one has to 

consider efficiency of production and returns obtained. Lifetimo? 

production, longevity and returns obtained (profitability) &re 

often loosely regarded as being synonyms (Efurnside ejt aj^. , 1984). 

The lifetime production is a function of production per 

lactation, length of productive life, dry period and calving 

interval etc. 

A11 h o u g h 1 o n g e v i t y i i •! d i r e c: 11 y r e f 1 e c t s t h e 

production potential of an individual but in reality it is the 

length of productive life and is helpful in determining lifetime 

returns. In Third International Symposium on Cattle Breeding, 



Oechika (-1986) emphasized on combining longevity with high 

performance potential in breeding bulls and dams. Later on 

Goddard (1987) proposed to analyse and draw the conclusion from 

characters like milk yield per day instead of milk yield per 

lactation, lactation length, calving interval, longevity and age 

at first calving on lifetime production efficiency. After one 

year Bourden (1988) identified two major challenges in c^ittle 

breeding for an ultimate bovine nirvana, firstly as 

identification of optimal genotype for different production 

environments and secondly, there conservation and multiplication 

in that specific environment. Further reviev-i cited for present 

investigation has been divided into 

a) Lifetime production efficiency and 

b) Breeding efficiency. 

2.1. LIFETIME PRODUCTION EFFICIENCY 

Generally production efficiency of dairy COM; 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 

yield 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 3ire of importance 

to physiologists and nutritionists, where as milk yield per unit 

of time and/or per unit of investment Are of prime importance to 

<?( breeder. 

F r o ni a b r e e d e r s view p o i n t e x c e p t tot a 1 lei c t a t i o n 

yield all other traits are composite traits (Sadana and Basu, 

8 



•1982; Goddard, -1987). The composite traits are also termed as 

generated traits or ratio traits, which are not a simple linear 

function of their individual component traits but are the result 

of a mu 11 i p 1 i ĉ at i on de r i vat i ve function and therefore, may no t 

have a simple biological interpretation. These traits are indices 

of efficiency of production, combining growth, reproduction, 

longevity and production. 

I... a c t a t i 0 n m i 1 k yield, m i 1 k y i e 1 d p e r d a y o f 

lactation, total lactation yield in first and subsequent 

parities, cumulative milk yields, milk yield per day of calving 

interval, lifetime milk yield, longevity, herd life, milk yield 

per di\y of herd life, productive life and lactating life in 

relation to their averages, variability and association among 

them have been reviewed under following sub headings 

1 . Averages and factors affecting lifetime production efficiency., 

S. Association among lifetime production efficiency traits. 

2.1.1. AVERAGES AND FACTORS AFFECTING LIFETIME PRODUCTION 

EFFICIENCY 

The literaiture cited reveals consideration of some 

arbitrary periods as the criterion for lifetime production either 

in terms of lactations or in terms of production upto certain 

age, such that they give due consideration to cover greater 

period of economic production of a cow. Gethin (1950), Larson ejL 

al,. , (1951) and Sundaresan .ej: a_.l.,(1954) considered upto five, 

seven and ten years of age to predict the lifetime milk 

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

9 



were found rcjliable criterion for prediction of lifetime 

production by various workers,, (Singh e_t al,.,-1964? Puri and 

Sharma, 1965; Dutt et a.!.. , 1965? Bhasin and Desai,1967j Mathur 

and Rcaychaudhary , 1971; BBller,1971j Ciopal and Bhatnagar , 1972 ? 

Chandra,1977? Gupta and Bhatnagar,1979; Choudhary,1980). 

Gaalaas and Plowman (1963) reported that the cows 

producing higher milk yield in first Isictation had some what 

longer productive life in l-lolstein herds. Similar results were 

obtained by White and Nicholas (1965) in Holstein cows and Murdia 

and Tripathi (1991) in Jersey cows. 

Bhasin and Desai (1967) estimated the production 

upto si;;, eight and ten years to be 3532±191.4S, 7175.S3±377.85 

emd 8360.98±715,24 lbs, respectively in Mariana cattle and 

observed t l"i a t e a r 1 y c a 1 v e r s p r o du c e d ino r e m i 1 k . 

Har gr ove _et &l . (1969) eva 1 uated a r e 1 at ionsh i p 

between first lactation and lifetime milk production and reported 

lifetime production to be 20854 kg in a minimum of 52 months of 

productive age in Holstein cattle. 

Go pal and Bhatnagar (1972) observed the production 

upto five lactations and six, eight and ten years of age to be 

12486±215.9, 59831:136.53, 999S±209.47 and 144321365.76 kg, 

respectively in Sahiwal cattle. The corresponding estimates for 

Tharparkar cattle were reported to be 12144.23±289,48, 

5805.46± 132.54, 10012. 141:238. 19 and 14453 . 15:t357 .19 k g , 

respectively (Chandra,1977). 



R'';ni £l id" (1976) ccsnducted a study on 165, 146 

and 296 Sahiwa'l pure tar eds, crossbreds < Brown Swiss ;•; Tharparkar, 

Brown Swiss >; Sahiwal) and Hurrah buffaloes, respectively at 

National 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 liurrah buffaloes, respectively. They 

cdso reported wet average to be 11.71, 7.65 and 6.43 kg per day 

in respective genetic groups. 

Dhillon and Jain (1977) estimated milk yield per 

day of lactation in Sahiwal cattle with 0, 25, 50, 62.5 and 75 

percent inheritance of Holstein F'riesian. The estimates were 

4.52±0-36, 5.1110.36, 6.40±0.36, 6.58±0.36 and 5.98±0.49 kg per 

day of lactation, respectively. They also observed significant 

genetic group and periodic difference but no effect of month of 

calving on milk yield per day of lactation. 

Chowdhary and Barhat (1979) studied the effect of 

c r os sbr eeding and ce r tc.;in en v i r o 11 menta 1 f actors 0n 1 ac tat i 0n 

yield and yield per day of lactation of Holstein Friesian ;•; 

Harieuia crosses maintained in semi-arid region of Raj asthan. They 

observed that period, season, parity and various grades had 

signific^mt effect on both lactation yield and yield per day of 

lactation. 

S t u d i e s 0 n 1i f e t i m e p r o d u c t i o n c o n s i d e r i n g 523 

records of Tharparkar cows by Gupta and Bhatnagar (1979) revealed 

that total milk yield upto six, eight and ten years of age and 

first five lactations cumulative milk yield were 5805.161132.54, 
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•10012, 14±238.19, 14453.15±357 . 19 and 1 ?. 144 .23±ES9 . 48 k g , 

respecti vely. 

Similarly corresponding age lifetime production 

and upto -four lactation total milk yield in Rathi and Rathi x Red 

Dane cattle were reported by Chsudhary (1980) as 1535.10±112.46, 

3429.84±213,38, 5421.91±225»53 and 6327,431275,99 litres, 

respectively in Rathi cows and 4036.45±188.03, 7292.04±342.92, 

9817.701665,34 and 8592,821279.96 litres, respectively in cross 

bred cows. Bhatia (1980) reported lifetime milk yield to be 

640414617 (SD) kg in Sahiwal cattle, 

Honnette £t̂  .a.l_. (1980) studied the records of 

34675 Holstein cows calving between 10th Jan to 10th June 1966 

and reported first lactation milk yield as 713011469 (SD) kg, 

lifetime milk production as 17688113459 (SD) kg and herd life as 

10101668(SD) days. 

Reddy and Efasu (1980) estimated means for herd 

life, lifetime milk yield and milk yield per day of life in 

crossbred cattle of seven military farms in India as 141319.43 

days, 141681968.4 kg and 7.2413.37 kg, respectively. 

Reddy et a.!.- (1980) compared production efficiency 

of crossbreds and indigenous cows in and around Bangalore city 

in; n d r e p o r t e d t h £; t 1 a c t a t i o n 1 e n g t h o f n a t i v e c o m p a r e d w i t h 

crossbreds was 242 Vs 292 days and calving interval as 420 Vs 370 

clays giving an average yield per day of calving interval ê s 2,08 

Vs 8.03 kg. They also reported that indigenous cows produced only 

30 per cent of the milk than that produced by crossbreds. 



Choudoba fl a l . iVmi) in Polish Red and White 

Lowland breeds observed that highest profit could be obtained 

from the cows calving first time with in 28 months of age, 

yielding on an average above 4540 kg of milk in first lactation 

and having a production life of 6 lactations. The most 

une c0nomi ca 1 -..inima 1 s we re those whi ch ca 1 ved f i rst af ter 31 

months of age producing less than 3340 kg of milk in first 

1 actat ion and having ,:̂  production 1 i f e of 2 1 actat i on . 

Norman e,t a_l,. ( •1981 ) reported number of lactations 

(lifetime), total days in milk, days of productive life and 

lifetime milk yield as 33711.80 (SD), 942±545 days, 1172±719 days 

and 13813+9449 kg in Jersey cattle. 

Patel e_t aj._. (1982) evaluated age at disposal and 

productive life of Kankrej cows and observed that average age at 

disposc.;l was 7.28+0.18 and 9.10±(j.674 years for Anand and 

C h h a r o d i f a r m s , r e s p e c t i v e 1 y. C o r r e s p o n d i n g -Si^^er a g e s f o i" 

productive life were 3.45+.0.57 and 4.58±0.48 years, in respective 

farms. These observations suggested a significant effect of 

management practices and the climate on decision for selection 

or culling of a cow besides its production potential. 

Panda and Sadhu (1982) evaluated lifetime 

perfor!T;ance of Holstein-F'riesian ;-; Hariana, Holstein-Friesian ;•; 

Desi Bengal, Jersey ;•; Hariana and Jersey ;< Desi Bengal crossbreds 

and estirr;ates obtained by them were 13332.79±174.45, 

••I1159.21±94.65, 10848.771126.79 and 9976.191119.96 kg, 

respectively. 

13 



In F-riesian ;•; Sahiwal crosses milk yield per day 

of age at second calving was USOStO.OSS kg as reported by 

Deshpande and Bonde (1983).Periods and farms significantly 

affected this character and non-significant effect of season was 

observed. 

Aversige milk yield per day of calving interval for 

three Jersey farms at Hissar, Kamand and Palampur was 5.09, 3.10 

and 4.03 kg, respectively as reported by Sadana (1984). He also 

reported a highly significant effect of period of calving on milk 

yield per day of 1 dictating life and a significant effect of 

s e a son of c a1v i n g o n t h i s t r a i t. S i m i1a r observations on J e r s e y 

cattle were made by Kothekar (1981) and Ganpule and Sane (1984). 

Reddy and Basu (1985) observed factors affecting 

profit functions and production traits in Holstein x Sahiwal in 7 

farms during 1950 to 1977 and reported that farm had a 

significant effect on age at first calving, first lactation milk 

yield, daily milk yield in first lactation, herd life, lifetime 

milk yield and milk yield per day of lifetime. The period 

significantly affected all these traits except daily milk yield 

in first lactation. 

Performance traits of F1 Jersey ;•; Kankrej and F1 

Holstein >; Kankrej crossbreds was studied by Patel e_t al.. (1987) 

and observed that the average age at first calving was 

830.87±1E,16 and 891,E3±16.56 days, 300 days lactation milk yield 

was 2659.57170.E4 and 3517.391100.17 kg,lactation length was 

325.52+13.90 and 361,1218.65 days, dry period was 74.7014.47 and 

14 



7S.70±4„80 days, peak yield was 13.8110.36 and 17.08±0.44 kg and 

average daily milk yield was 8.39±0.25 and ••|0.60±0.35 kg, 

respectively. 

Prasad and Hanglik (1987) observed the average 

lifetime milk yield in Sahiwal, Danish-Red, Jersey, Jersey ;•; 

Sahiwal, Danish Red ;•; Sahiwal, Hoi stein-Fries i an >! Sahiwal and 

Sahiwal cows with 75 per cent Jersey inheritance to be 5932.12, 

11317.73, 5867.31, 8287.35, 8612.34, 9952,71 and 6732.51 litres, 

respectively. 

Singh ej; &!_• ('1987) estimated average cumulative 

milk yield in first three lactations in various grades (1/8 to 

7/8 F"r i es ii\r\ inher i tance ) of F"r i es ian ;•; Zebu cows to be 

6928-411348.9 kg. They reported that cumulative milk yield in the 

first three lactations was significantly affected by gr̂ ide and 

herd but period of years, season of birth and age at first 

c:t.; 1V ing had no s i gn i f i ca;nt ef f e c t. Cumu 1 at i ve mi 1 k yield was 

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

significantly from cows having higher F'riesian inheritance. 

Pr,is,ad et_ a_l_. (1987) reported average age at first 

calving, herd life, first lactation milk yield, herd life milk 

production and average yield per day of herd life to be 

1124.89±18.46 days, 1210.08±21.68 days, 2909.25172.39 litres, 

8377.721118.55 litres and 6.6310.13 litres, respectively in 

crossbred cows. 

Deshpande e_t- al„. (1988) evaluated on the basis of 

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



/ 

/ 

second cslving, that Iha influence of fsnTi and period was highly 

significant. Influence of month,of calving was observed to be 

significant where as the effect of grade was not significant in 

F r i e s i a n ;•; S ..i h i w a 1 c r o s s b r s d s „ 

Dhumal .e_t &l_. (1988) reported least-squares means 

of milk yield per day of calving interval to be !-J„35±0.'lo and 

•1.49±0.4 kg, respectively in Red Kandhari cows and 6.29±0.2-1 and 

4.1910.22 kg in crossbreds. 

Khattab and Ashnawy (1986) analysed 1620 lactation 

records from 1969 to 1979 to study the relationship of the days 

open i;nd days dry with milk production in F'riesian cows in 

Egypt. They reported that 305-day milk yield averaged 3045127 kg, 

lactation milk yield averaged 3423146 kg and days open 17114 

days. They also reported that milk yield was significantly 

affected by days open, dry period, secison and year of calving and 

farm. 

liarkushin (1988) noticed that from the economic 

stand point it is best to milk most cows for seven to eight 

lactations, although very high producing cows should be used for 

10 n g e r . 

P0Ti ce De L.eon and Gome;: (1988) ana 1 ysed data on 

1254 Hoi stein Friesian cows in Cuba and reported that average 

calving interval was 46214 days, average age at first calving was 

30.510.2 months, length of useful life 45.010.9 months and age at 

culling 75.610.9 months. They also reported that all traits were 
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significantly affected by herd and year of first calving where as 

season of first calving significantly affected length of useful 

life, 

Reddy and Nagarcenkar (1988 a) studied the records 

of five farms of Sahiwal cattle on the basis of production 

performance and reported that herd life, productive life and milk 

yield per day of productive life to be 3220 days, •1971 days and 

3.47 kg, respectively. They also estimated lifetime milk 

production considering production upto 3,5 and 7 lactations and 

the averages obtained were 5Z44, 8928 and 12921 kg, respectively. 

It was observed that the period of calving significantly affected 

the herd life, productive life and lifetime milk yield whereas 

season of calving had no significant effect on any of the above 

mentioned traits including milk yield per day of herd life. Reddy 

and Magarcenkar (1988 b) 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 

m i; i n t £i i n e d a t five Govern m e n t f a r m s . 

E>ingh £,t &}_. (1988) studied milk production on 

data from 38 Sahiwal and 108 Jersey ;•; Sahiwal cows and reported 

that average first lactation yield was 1519.25 and 2631.77 kg, 

respectively,upto second lactation milk yield average was 3479.74 

and 5073.88 kg,respective1y, mean mi1k yield of second ca1ving 

interval was 3.98 and 6.52 kg, respectively, average herd life 

yield was 8165.93 and 13266.27 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, 

respectively in Sahiwal and Sahiwal ;•; Jersey cows. 
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Singh c-srid Tomsr (1988) estimated lifetime 

production and productive life of Karan-Fries cattle developed at 

Ne;tioncri Dairy Research Institute, Karnal as 9538.5±294.5 kg and 

3.58±0.-l1 lactations, respectively. 

Ulmek (-1988) investigated effect of age at first 

calving on lifetime milk yield on relatively small number (80) of 

F'Jed Sindhi cows and estimated iiverage lifetime milk yield to be 

5216-04, 63E-I.16, 5769.52, 6289.12 and 5708.23 litres in cows 

calving for the first time at < 30, 30-36, 36--42, 42-48 and > 48 

months of age, respectively. 

Patel and Trivedi (1989) estimated the production 

profiles of Jersey ;< Kankrej F1 halfbreds and reported first 

lc-.;ctation milk yield £ind milk yield per day of calving interval 

to be 2681.1 and 7.01 kg, respectively whereas average of the 

first four lactation milk yield and milk yield per day of calving 

interval was 2798.3 and 7.22 kg, respectively. 

The data pertaining to 222, 125, 103 records, 

r e 5 pe c t i ve 1 y f o r first, s e cond and t hi i rd 1 ac tat i ons of Kan k r e.j 

cows studied by Bhambure and Dave (1989) and reported that the 

average effect of period of calving, season of calving and age at 

first calving on 300 days milk yield in each of the first three 

lactations were non-significant. 

Gahlot (1990) evaluated the Tharparkar cattle as a 

milch breed for arid zone of Raj asthan on the basis of production 

efficiency traits. He noticed that the average lifetime milk 

yield from first to upto seven parity ranged from 2010.40±725.5E 
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to •15095,.00±e-l72 kg, milk yield per day of herd life upto 

termination of 1 actat ion from 1 .1767+.0.3949 to 3.840510 .5370 kg , 

iTiilk yield per d£;y of herd life upto start of next lactation from 

•1.. 1E44±0.3872 to 3.7378±0..5393 kg and milk yield per day of 

lactating life from 5.60671; 1 .3748 to 6.955610.77-1 kg, 

respectively. He also noticed that season and period of calving 

|-iad ri0 s i gn i f i c£;n t e f f e c t on ef f i c i en cy t r ai t s at any level o f 

1 ifetime,however, sire affected significantly most of the 

efficiency traits upto fourth parity except the lifetime milk 

yield. TI"i i s t r a i t s h o w s s i g n i f i c a n t s i r e e f f e c t i n s e c o n d a n d 

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 Sahiwal cows at the age of 

five years (2555.67125.02 k g ) , eight years (7384.851-1 17.93 kg) 

a n d ten y e a r s ( 10 7 9 3 .8 4113 5 ,8 3 I-:: g ) a n d t h e p r o d u c t i v e 1 i f e 

(-1872.98136.64 days). He also reported that lifetime milk yield 

was significantly affected by season and period. 

Jadhav £t. al.. (-1990) analysed data on the first 

six lactations of 570 cows, calving over a period of 29 years and 

reported that cows aged 76-1-820 days at first calving had the 

highest 1ifetime mi1k yield, mi1k yie1d per day of productive 

life and herd life but those aged greater than 1240 days had the 

lowest yields. 

Katoch e_t al_, (1990) investigated the effect of 

various non-genetic factors on lifetime production traits on 

records of 756 Jersey cows from three Government fa>rms and one 
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Institutional farm located in Himachal Pradesh. They reported the 

least-square mean values for lifetime milk yield, average daily 

milk yield for lifetime lactation, lifetime lactation period to 

be 6044.eS±66»06 kg, 6,25±0.05 kg and 1067,6319.86 days, 

respectively. They also reported that farm had a significant 

effect on all above mentioned traits but season had a significant 

effect on average daily lifetime milking and lactation period. 

Singh and Ton;ar (-1990) analysed lactation records 

for 517 Karan-Fries cows sired by 34 bulls and born between 1972 

to 1980 and reported that average milk yield per day of lactation 

was 9.93±0.15 kg and aver£.;ge milk yield per day of herd life was 

8.76±0.13 kg and also reported that milk yield per day of 

lactation did not differ significantly among seasons. 

Roy and Tripathi (1990) studied the factors 

affecting lifetime performance in 2131 Sahiwal and Tharparkar 

crossbreds having 25 to 75 per cent Holstein inheritance. They 

reported average herd life, productive life (from first calving 

to the end of last lactation), total milk yield and number of 

lactations to be 2725±26 days, 1543126 days, 124751237 kg and 

3.9910.07 lactations, respectively. Cows having 37.5 to '50 per 

cent Holstein i n h e r i t a n c e h a d t h e h i g h est v a 1 u e s for- h e r d 1 i f e 

(2970162 days), p r o d u c t i v e 1 i f e (1789161 d a y s),t o t a1 m ilk yield 

(159091560 kg) and number of lactations (4.6810.15 lactations). 

Sahota and (Hll (1990) analysed the data obtained 

from 197 EJahiwal and 543 Holstein x Sahiwal cows with percentage 

of Holstein inheritance ranging from 25 to 75 per cent, observed 
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that the length of herd life was shortest for Sahiwal (3202 days) 

and longest (3460 days) for 25 per cent Holstein crosses. Among 

the crossbreds the highest lifetime milk yield M^as from halfbreds 

(•13660 kg) followed by 5/8 Holstein crosses (-OISO). Cows with 75 

per cent Holstein inheritance produced significantly less milk 

than halfbreds and 5/8 crossbreds. Further,they found that 

Eiahiwal had the minimum (8646 kg) and halfbreds had maximum 

(13660 kg) average lifetime milk yield. They also observed a 

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

> J a d h a V i5t_ al_. (19 91) s t u d i e d 1 i f e t i m e m ilk y i e 1 d 

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

37.5, 50, 62.5, 75 and 87.5 per cent Holstein inheritance and 

reported that number of days in lactation averaged vjas 25261:44, 

2372146, 2500+36, 2440127, 2363140 and 2309184, respectively, 

milk yield was 2-140311014, 2237111069, 311401824, 279991624, 

263171906 and 2850111948 kg, respectively. 

H u r' d i c-.; a n d T r- i p a t h i (1991) analysed 1 a c t a t i o n a n d 

calving records for 1065 Jersey cows for a period from 1971 to 

19S7 and estimated first lactation milk yield, first 1 dictation 

length, milk yield per day of first lactation length and milk 

yield per day of first calving interval in Jersey cattle as 

2873,06113.7 kg, 349.9313.33 days, 8,2810.06 kg and 6,5510.6 kg, 

respectively. They reported that effect of farm on all the traits 

under study except lactation length was highly significant. The 

age at first calving had highly significant effect on first 

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

per day of calving interval. 
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Bagherwal and Khan (IS*?-!) enalysed the data from 

193 purebrojd Jersey cows at Government cattle breeding farm,, 

Bhadhada, Bhopal and reported cumulative milk yield to be 

45E6.4918-I.73, 6940.5S± 130.12 and 9413,72±159„03 kg for first 

two, first three and first four lactations respectivoly,CV being 

17.78, 15.34 and 14,92 per cent, respectively. They also reported 

t hi\ t cu mu 1 a t i v e m i 1 k y i e 1 d f o r f i r s t two lac t a t ions wa s 

s i g n i f i c ̂s n 11 y a f fee t e d b y a g e a t f i r s t c a 1 v i n g b u t not by s e a son 

of first calving whereas effects on first three and first four 

lactations cumulative milk yield was not significant. 

In Jersey cows Deshpande e.t. a_l . (1992) reported 

average milk yield per day of lactation to be 5.9E:±.0.05 kg, milk 

yie 1 d per day of age at second calving 1.41 d::0.01 kg and mi 1 k 

yield per day of calving interval 4.67±0.05 kg. Cows calving in 

October to January had significantly higher values for the first 

two traits than those calved in other season. 

Gsindhi and Gurnani (1992) evaluated milk yield per 

day of lactation length, per day of first calving interval, per 

day of age £.it first calving, per day of second lactation 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 ca1v ing inte rva1 f or Sahiwa1 ca111e as 

5.90±0.08, 3.96±0.04, 1.09±0.01, 6.5110.06, 4,43±0.05, 6.29±0.05 

and 4.20+.0.04 kg, respectively. They also reported significant 

effect of farms on all these traits of production efficiency 

except for milk yield per day of second lactation length and 

a V e r a g e m i 11-; y i e 1 d p e r d a y o f f i r s t a n d s e c o n d 1 a c t a t i o n . T ̂l e 



milk yield per dc-.;y of first Is.ctGtion length was the only trait 

affected significantly by period of calving. 

Baini et. al., (199E) analysed the factor affecting 

production efficiency traits in Red Sindhi cows and observed that 

s g e £; t f i r s t c c; 1 v i n g , mil k y i e 1 d p e r d & y o f 1 a c t a t i o n 1 e ri g t h , 

milk yield per day of calving interval and milk yield per day of 

lifetime period of first lactation were significantly affected by 

period of calving but milk yield per day of dry period was not 

affected. 

Singh (1992) reported significant effect of 

parity, period and season on milk yield per day per lactation 

length and milk yield per day per calving interval in ESahiwal 

cows rr;aintained on five different herds. 

Dhumal e_t ajl_. (1993) reported fsverage milk yield 

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

inte rVa 1 as 2. 17±0.07 kg arid 1. 34±0.05 kg , r es pe ct i ve 1 y in Deorii 

cows. 

Gupta (1993) studied 178 lactation records in 

Rathi purebreds and 225 lactation records in Red Dane ;•; Rathi 

crosebreds cows calving during 1977 to 1991 at LRS,Bikaner farm 

for production efficiency traits. He evaluated that lifetime milk 

yield upto termination of lactation from first upto fifth parity 

ranged from 1840.751541 ..76 to 9505..68±2367.09 litres, in Rathi 

cows and E772.64±S90.96 to 13759.5912464.83 litres in crossbred 

cows, milk yield per day of productive life upto termination of 
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I&ctation from 5.081:0.95 to 4.32±0.83 in Rathi • cows and 

6.1-1±1.E0 to 6.07±0,81 litres in crossbred cows, milk yield per 

day of productive life upto start of next lactation from 

3,4S±0.88 to 3.96±0,78 litres in f^athi cows and 5.0211.41 to 

5.54±0.84 litres in crossbred cows and milk yield per day of 

lactating life from 5„0S±0.95 to 6.H10.75 litres in Rathi cows 

and 6.11±1.20 to 7.08±0.82 litres in crossbred cows. He a1so 

noticed that effect of genetic group was highly significant on 

all traits except that MYPDLL upto fourth parity on which the 

effect was less prominent. The effect of period and season of 

first calving was not significant on any of the production 

efficiency traits except MYPDCI at second parity. 

Rao (1993) estimated productive life as. 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 lactation, respectively under farm 

a n d V i 11 a g e c o n d i t i o n i n J e r s e y ;< D e s i c r o s s . 

Ulmek and Patel (1993) estimated milk yield per 

day of age at first calving (MY/AF"C) as 1.10±0.04 kg, milk yield 

per day of first calving interval (MY/FCI) as 4.20±0.14 kg, milk 

yield per day of first lactation length ( MY/ FLL) as 5,54±0,12 

kg, milk yield per day of first two calving intervals ( MY/F'SCI) 

as 4.25+.0.13 kg and first two lactation milk yields ( F2LMY) as 

3988±124 kg, in Gir cattle. They also reported that period of 

calving had significant effect on MY/AFC, MY/FLL, MY/F2CI and 

F2LMY but season of calving affects significantly to only F2LMY. 
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Jc-.;i rcith (1994) studied lifetime performance tr^.its 

for Canadian Holsteins and reported milk yield upto ?., 3 and 4 

liiCt^aions, lifetime milk yield to be 9396.28±4818.86 

(SD) , -1E269.817705 „ 88 (SD) , 13965 „ 419986 .81 (SD) and 

15237.5112494,4 (E-SD) kg, respectively whereas productive life 

was 833.631620.91 (SD) days. They also reported significant 

effect of age at first csxlving on all these lifetime traits. 

Lifetime milk yield and productive life for 

crossbred of Sahiwal, Brown Swiss and Ayrshire cattle were 

79921106 kg and 10451100 days, respectively as reported by Thorpe 

et al (1994). Similarly Fuerst and Salkner (1994) observed 

lifetime milk yield and productive life to 18678113463 (SD) kg 

£-;nd 168011030 (SD) days in crossbreds and purebreds dairy 

cattle. 

2.1.2. Association among lifetime production efficiency traits 

Relationship between first lactation and lifetime 

treats for Hoi stein cows was invest i g£;ted by Hargrove ^ al . 

(1969) and observed correlation (0.48) between first lactation 

milk yield and lifetime production on a with in herd-year of 

first calving basis and correlation (0.43) between first 

liiCtation milk yield £;nd productive life. The corresponding 

genetic correlations were obtained as 0.85 and 0.76, 

respectively. The genetic correlation between measures of 

lifetime production namely lifetime milk yield, length of 

productive life and number of lactations were found to be 0.95 

and above. 
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One thousand four hundred milk production records 

in first five lactations of 456 Sahiwal cows sired by 68 bulls 

w£;s invest i gc-.;ted by Acharya tuid Nag pal ('I??-!) and reported that 

the first lactation production had high genetic and phenotypic 

corrections v^ith lifetime production (0„94±0,02 and 0.74±0.04 

respectively) . 

Beller (•1971) observed in ESlovakian F'ied cows that 

total milk production at 72 months of age v-uas highly 

significemt1y (p < 0.01) correlated (0„534) with milk yield in 

first lactation and significantly (p < 0.05) correlated (0.313) 

with age i\l first calving. 

G u p t a a n d B h a t n £; g a r (1979) o b s e r v e d p hen o t y p i c 

correlations of age at first calving with lifetime production 

upto 6, 8 and 10 years of age and yield in first lactation 

as -0.7081:0.048, -0,62510.054, -0.63410.119 and 0.623+0.082, 

respectively for Thtirparkar cattle. The corresponding genetic 

correlation were observed to be -0,93710.045, -0.49810.106, 

0.53210.261 and < -1.0, respectively. The phenotypic correlations 

of first lactation yield with 6, 8 and 10 years of age and yield 

in five lactation were observed to be 0,63310.05, 0,65710.62, 

0,49910.089 and 0.44310,08, respectively. The corresponding 

genetic correlations among these traits were 0.919210.053, 

0.35410.211, 0.58310.180 and 0.64210,166, res pe ct i v e1y. 

The phenotypic correlation of lifetime milk yield 

with first lactation milk yield in Eahiwal cattle was observed 

by Bhatia (1980) as 0,43110.029, The estimate was statistically 

significant at 1 per cent level of signif i cance. 



Norman el &!_. (1981) r eported phenotypi c 

correlation among number of lactations, total days in milk, days 

of productive life, lifetime actual milk yield and lifetime value 

of product ranging between 0,95 to 0.99, while working on 

lifetime performance and profitability of Jersey COM^S. 

Panda and Sadhu (-1982) estimated the phenotypic 

correlations between age at first c£;lving and lifetime milk 

production in Hariana ;< Hoi stein, Hoi stein ;•; Mon-Descr i pt, Jersey 

H Hariana and Jersey ;•; Non-Descri pt as 0.3039±0.0196, 

0 - E305±0.0195, 0.3212±0.09ifZ and 0.4 -136±0. S89, r e s pe c t i v e 1 y . 

Further they reported the correlation between first lactation 

milk yield and lifetime milk production in above crosses as 

0.7689±0.0616, 0.576E±0.0769, 0,653g±0.0753 and 0.6924±0,779, 

respectively. 

DeLoren;:o and Everett <-198E) estimated correlation 

between milk yield and stayability upto 48 and 72 months as 0.27 

and 0.35, respectively, which indicates that milk yield and 

stayvibility are positively correlated traits. 

F'ape e_t a_l_. (1982) established genetic and 

phenotypic correlations between first lactation performance 

traits and lifetime performance as 0.62 to 0.89 and 0.2'7 to 0.56, 

respectively in Angeler cows. This indicates that it was possible 

to select for lifetime performance on the basis of first 

lactation. Similarly, first lactation milk yield was reported to 

he;ve large phenotypic and genetic correlation with longevity by 



El--B£rb£;ry (•1983) in Egyptian native cows. H& also suggested that 

tl"iis trait n-;ay be used for irnproving both first 1 actation mi 1 k 

yield £;nd longevity. 

Likewise Deshpande and Bonde (1983) observed 

phenotypic and genetic correlation between rnilk yield per day of 

age at second cidving and tot^il milk yield in Friesi£;n x Sahiwal 

crosses as 0.819±0,,016 and 0,997±0.001, respectively,. Phenotypic 

correlation between milk yield per day of age at second calving 

with lactation yield, dry period, service period and calving 

interval were reported as 0.80S±0,034, 0.02410.034 and 

0.1510.034, respectively by Deshpande Bt_ al. (1988). 

In F?ed Kandhari cows and its crosses significant 

correlation of miIk yie1d per day of 1actation, per day of 

calving interval with lactation length, dry period, service 

period and calving interval was reported by Dhumal e_t a_l_. (1988). 

T h e p h e n o t y p i c c o r r e 1 a t i o n s b e t w e e n m i 1 k y i e 1 d 

upto 5 years of age and age at first calving, first lactation 305 

d a y s m ilk yield and 1 a c t & t i o n y i e 1 d were r e p o r t e d b y G a ri d h i a n d 

(jurnani (1988) as -0.649, 0.488 and 0.E64, respectively. These 

e s t i m a t e s were h i g h1y s i g n i f i c an t. 

Hayes e_t aj^, (1990 a) reported the phenotypic 

correlation of lifetime milk yield with herd life (0.95) and 

productive life (0,97) in Holstein cows. Simi lar ly,Hayes £t a_l 

(1990 b) obtained phenotypic correlation between milk yield per 

day of herd life and milk yield per day of productive life &s 

0.70 in Holstein cows. Likewise Hayes et. ajL_. (1990 c) observed 
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phenotypic correlation of first lactation milk yield M;ith 

lifetime milk yield (0.40), herd life (0.31) and productive life 

(0.24) in HolKtein cows. 

Gahlot (1990) reported that phenotypic 

correlations among production efficiency traits were positive, 

high in magnitude and highly significant for all the production 

efficiency traits at all the stages of lifetime performance in 

Tharparkar cows. The estimates of correlation coefficient for 

LTMY with MYPDL upto termination of lactation, HYPDCI upto start 

of next lactation and MYPDLL upto termination of lactation 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 upto third parity; 0.88, 0.88 

and 0.75 upto fourth parity; 0.87, 0.87 and 0.76 upto fifth 

parity; 0.89, 0.89 and 0.77 upto sixth parity and 0.85, 0.64 and 

0.76 upto seventh parity, respectively. The phenotypic 

correlation coefficient of MYPDL with MYPDCl and MYPDLL were 0.99 

and 0.76 upto first parity; (3.99 and 0.84 upto second parity; 

0.99 and 0.83 upto third, fourth, fifth, sixth parity and 0.91 

and 0.77 upto seventh parity, respectively. Similarly, phenotypic 

correlation coefficient between MYPDCl and MYPDLL upto respective 

parities were 0.74, 0,83, 0.82, 0.82, 0.82, 0.82 and 0.77. 

Dl"iuma 1 £t_ al_. (1993) not i ccd phenot ypi c 

correlation of lactation yield with milk yield per day of 

lactation length and milk yield per day of calving interval in 

Deoni cattle and reported that these were high in magnitude and 

significantly and positively correlated. 
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Gu pt e (-1993) s tu d i ed ph en o t y p i c c o r r e 1 alion am on g 

lifetime production traits in Rathi and Rathi x Red Dane (R x RD) 

c i; 111 e u p t o d i f •(• e r e n t p a r i t i e s a n d o b served t h a t c o r r e 1 a t i o n 

between production efficiency traits at all the stages of 

lifetime performance. The estimates of phenotypic correlation 

coefficient of LTHY with MYPDL, HYPDCI and MYPDLL were 0.6-I, 0.83 

and 0.61 for Rathi cows and 0.63, 0.7H and 0.63 for R x RD upto 

first parity; 0„7'5, 0.7S and 0.66 in Rathi cows and 0.71, 0.67 

and 0.69 in R x RD cov>s upto second parity; O.SO, 0.78 and 0.72 

in Rathi cows and 0.77, 0.76 and 0.70 in R x RD cows upto third 

parity; 0-73, 0.74 and 0.57 in Rathi cows and 0.71, 0.71 and 0.63 

in R X RD cows upto fourth p^srity and 0.7S, O.SE and 0.64 in 

F?athi cows and 0.69, 0.69 and 0.55 in R x RD cows upto fifth 

parity, respectively. The phenotypic correlation coefficient of 

MYPDL with MYPDCI and MYPDLL were 0.62 and 1.0 in Rathi cows and 

0.81 and 1.0 in R x RD cows upto first parity; 0.92 and 0.73 in 

Riithi cows and 0.90 and 0.89 in R x RD cows upto second parity; 

0.93 and 0.83 in Rathi cows and 0.98 and 0.89 in R x RD cows 

upto third parity; 0.96 and 0.79 in Rathi cows and 0.98 and 0.86 

in R X RD cows upto fourth parity and 0.96 and 0.76 in Rathi 

cows and 0.97 and 0,70 in R x RD cows upto fifth parity, 

respectively. Likewise the phenotypic correlation coefficient of 

MYPDCI with MYPDLL upto respective parities were 0.62, 0.71, 

0.80, 0.72 and 0.65 for Rathi cows and 0.81, 0.78, 0.S5, 0.81 and 

0,59 for R X RD cows. 

Ulmek and Patel (1993) obtained phenotypic 

correlation among milk yield per day of first calving 
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inteI-V£; 1 ,mi 1 k yie 1 d per day of age at fir51 ca 1 ving and rrii 1 !•:: 

yield per day of first lactation length and reported that 

Gstiriiates of these traits were po?iitive and significant. 

Jairath e_t al_. (1994) obtained highly significant 

end high magnitude phenotypic correlation of lifetime milk yield 

with yield of two lactations (0.9-1), yield of three lactations 

(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 also on the breeding efficiency of an animal. 

The breeding efficiency of a dairy cow could be measured by 

number of calvings during lifetime and sum of calving intervals. 

Hen ce br'eed ing ef f i c i en cy of anima 1 i s de pcnds on JIUmber of 

calving, calving interval, age at first calving and dry period 

etc. 

Breeding efficiency upto various calving was 

rr; a i n 1 y d e p e n d e n t u p o n 

••| , Numbe r o f c£; 1 v i n g s du r i n g t h e 1 i f e o f an exn i rna 1 and 

E . Bum of calving intervals during the life. 

This indicates efficiency of reproduction of an 

ani!T;al which in turn reflects the p r o d u c t i o n . 

A v e r a g e s of breeding e f f i c i e n c y , their v a r i a b i l i t y 

and a s s o c i a t i o n with the age at first calving, calving i n t e r v a l , 
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d r y p e r i od , s e r vice p e r i o d , L.TMY, MY P D C 1 , 1 a c t a t i on rn i 1 k y i e 1 d 

.i*nd yield at d i f f e r e n t years were reviewed under the foll o w i n g 

sub he£;dings. 

2.H.1. Averages and factors affecting Breeding Efficiency. 

E.E.E. Association of Breeding Efficiency with production 

efficiency traits. 

2.2.1. Averages and factors affecting breeding efficiency 

Ken n eth .e_t aj^. (1951) using length of service 

period as criterion for breeding e f f i c i e n c y , measured the 

interval between first service to conception and the interval 

from calving to first service in terms of days in Ayrshire breed 

and reported the breeding efficiency 7 7 to 89 per cent in 19 

f £;mi lies. 

H e r m a n e_t aj. , (1953) estimated reproductive 

efficiency in 7 9 0 exotic cows (Jerseyy Hoi stein and G u e r n s e y ) and 

d e t e r rri i n e d t h e c a 1 v i ri g i n t e r v a 1 a n d t h e p e r c e n t a g e o f t h e c o w s 

calving in 1E months. They observed these values to be 15.48 

months and 77.51 percent, 14.45 months and 83.04 percent, and 

14.11 months and 85.05 percent for the respective breeds. Overall 

reproductive efficiency was reported as 80.86 percent. 

In Black Pied cows Detkens and Malik (1954) 

observed t h a t cows w h i c h c a 1 v e d m ore t h a n f i v e times r e q u i r- e d o r'l 

a n a v e r a g e 1e s s n u m b e r o f s e r v i c e p e r c o nce p t ion t h a n t h e h e i f e r s 

a n d c 0 ti c e i v e d m ore r e a d i 1 y, 



In Red Bind hi cows Venkcyya iind Ananta-Kr i shnan 

(•1957) observed that the order of lactation had little effect on 

length of service period. Larger service period benefits milk 

yield in current lactation but also results in unduly long 

calving interval, which in turn £;ffect the useful life of a cow 

in terms of number of lactations. It impairs the reproductive 

efficiency of cows, while Joher and Taylor (1967) and Bhasin and 

E)esai (1967) reported the average calving interval to be 437±11.7 

and 429±15.65 days, respectively in Red Sindhi cows. Singh and 

Desai (1971) found breeding efficiency to be 92.9 percent. 

Gehlon and Malik (1967), Joher and Taylor (1967) 

and Bhasin and Desai (1967) reported the average intercalving 

period in Sahiwal cows to be 439.3±0.8, 416.11±5.36 and 

478.S2±15.87 days, respectively,, 

Gautar,-; e.t â .. (1966) estimated the breeding 

efficiency in Hariana cows to be maximum 90.S1 percent at 36 to 

39 months of age at first calving. They also reported that 

according to age at first calving (less than 39, 39 to 50 and 51 

months and above) the highest values of calving were at 39 

months, 

Bhasin and Desai (1967) reported the aver£-;ge 

intercalving period in Hariana cows to be 418.58121.76 days,, 

iSingh e_t aj. . (1968) while studying the reproductive efficiency 

reported the age of puberty, number of services per conception, 

first service period and first calving interval to be 46.8±0.35 

months, S.0±0„07, 305.2+6.4 days and 607.0±6.9 days, respectively 

i n H a r i a n a cattle. 
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Bhcisin (1969) observed 68.62 percent average 

breeding efficiency in Hewati cattle» Gupta (-1969) reported 84.10 

percent breeding efficiency in Jersey x Red Sindhi COM,'5. 

Sharnia (1978) estimated the overall breeding 

efficiency in Mariana cattle to be 78.84 percent with an average 

age of first calving to be 48.69 months and calving interval 

508,81 days. He also classified the breeding efficiency in 

different class intervals and observed as 5(>- 64 percent (age at 

first calving 53.5 months and calving interval 677.25 days), 

64--78 percent (AFC 48.7 months and CI 560,.65 days), 78-92 percent 

(AFC 47.7 months and CI 460.20 days) and 92-106 percent (AFC 41.9 

months and CI 368.13 days). It indicates that as age at first 

calving decreases the calving interval also decreases but the 

b r e e d i n g e f f i c i e n c y i n c r e a s e s . 

D a 5 p u r a k a y a s t h a a n d M a zu md e r (1979) e s t i ma t e d t h e 

ave r a g e breeding e f f i c i e n c y and calving interval to be 

7 1 . 4 8 ± 1 . 0 7 9 0 and 3 4 . 6 1 ± 0 . 3 4 m o n t h s , r e s p e c t i v e l y in Ho l s t e i n ;< 

H a r i a n a F1 cows. He also reported that breeding efficiency w a s 

iTiaximum for cows that dropped their first calf between 2 5 - 2 8 

m o n t h s of age and there after it was in des c e n d i n g o r d e r . 

L a h i r i .e_t a 1_. (1981) s t u d i e d b r e e d i n g e f f i c i e n c y 

of H a r i a n a herd upto first three la\tation and reported that 

a v e r a g e value of breeding efficiency were 7 5 . 7 8 1 0 . 9 7 per cent and 

7 8 . 3 0 1 0 . 9 3 per cent for the second and third c o n s e c u t i v e 

c a 1 V i n g s . 
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M o n d a 1 £; T-I d C h o u d h u r y (1987) n o t i c e d breed i n g 

efficiency of Non-Descript, Hariana, Hariana x Non-Descript and 

Jersey x Harians cows upto different parities under the range 

less than 70, 70--100 and greater than 100 per cent and observed 

that 21, 69 and 10 per cent cows stood under this range. The 

Hariana x Non-Descript cows had rriaximurri breeding efficiency at 

second parity (7S--90 7.), Hariana x Non-Descript at fourth parity 

(9E-199 v.), Jersey x Hariana at fifth parity (85 "/.). Age at first 

calving, season and period of calving, parity, first lc?,ctation 

milk yield and first lactation length significantly affect the 

breeding efficiency in all breed types except for Jersey x 

Hariana, the breeding efficiency of which was only affected by 

season and age at first calving. 

Gupta and Bhatnagar (1979) reported the average 

breeding efficiency of Tharparkar cows to be 85.E7±(!).7E. 

F'atro and Rao (1983) worked on inheritance of age 

a t fir s t c a 1 v i n g , c a 1 v i n g i n t e i" v a 1 a n d b r e e d i n g e f f i c i e n c y i n 

different lactation of Red Sindhi cows and estimated that average 

age at first calving was 1338.66±15„67, average calving interval 

were 496.91±10.14, 453.25±9.16 and 456.75±11.43, respective1y for 

first, second and third parity and breeding efficiency were 

79.12+1.57 and 80,961:1.41 for second and third parity. Breeding 

efficiency in Red Sindhi cows observed by Rigor and Ne1mida 

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

B r e e d i n g e f f i c i e n c y o f J e r s e y c o w s i n f i r s t f o u r-

parities were analysed by Ray and Katpatal (1987) and the average 
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estimates were 92.09±0.8U 86. ISt-l . 11 , S4,46±1.36 and 87 ,-IS+S. 19 

per cent for the respective parities- The breeding efficiency of 

four parities were significantly affected by farm and year in 

first and s e cond par i t y whe r e as season in t h i rd and f ou r t h 

parity. 

T h e s t u d y i n v o 1 v e d 157 cows f r o m t h e F" 1 a n d F 2 (F1 

X F D generation by Dhanger and Pat el (•1991) for breeding 

efficiency and he observed the breeding efficiency was similar in 

two groups. liethekar ejt ai- (1992) analysed 1040 records on 

Jersey cows for productive and breeding efficiency and noticed 

that average breeding efficiency of Jersey cows was S8.S±0.55 

per cent. 

The effect of various factors on breeding 

efficiency estirriates based five calving intervals was studied by 

Singh ,e_t a2.. (1980) in Sahiwal cows. The average breeding 

efficiency estiiriated to be SS-9 per cent and at various calving 

upto five calvings as 89.31:13.59, 87.4± 13.69, 88.7113.59 and 

90.0±13.58, respectively 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, 

Kamar (1981) est i mated br eed i ng ef f i c i en c y (85 .67±0. 82 7.) in 

Sahiwal cows. He also estimated AFC (40.2510,,81 months) and 

producing ability (709 to 3533 kg) and concluded that first 

calving at 37.23 months and producing ability between 1500~-2000 

kg giving breeding efficiency 88 per cent would be the optimum 

combination. 
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Matharu and Gill (•1981) evaluated different grades 

of Holstein-Friesian X Sahiwal crosses (1/4, -1/2, 5/8 and 3/4 

inheritance) on the basis of lifetimes production and reproduction 

efficiency and reported that 1/2 and 5/8th Friesian grades were 

superior than the other grades in all the traits representing 

production, reproductive efficiency and longevity. Similarly, 

Deshpande and Ingole (1986) estimated the different grades (1/2, 

5/8 and 3/4 Friesian inheritance) of Friesian X Sahiwal cows and 

reported that breeding efficiency of different grades was 90.35, 

80.08 and 83.88 pe r cent, res pe ct i ve1y. 

Data from 1964-79 on Friesian X Sahiwal cows at 

two farms we r-e ana 1 ysed by Sodakar g_t a_l.. (1988) and breed ing 

efficiency mec-isured by using three formulae (i) Number of calving 

intervals from first to last calving (E5E was 69.34±2.27 7.), (ii) 

Number of calving intervals, age at first calving, sum of calving 

intervals and desired calving interval (BE was 78.2911.34 7.) and 

(iii) Number of calving intervals, age at first calving, desired 

calving interval and desired age at first calving (BE was 

75.1311.54 "/.). Season, genetic group and farm did not 

significantly affect breeding efficiency but it was affected by 

pe r i od of bi r th. 

Reddy e_t. al. (1988) studied 149 Holstein-Fr i esian 

X Ongale cows for breeding efficiency, milk yield and age at 

first calving. He reported that COM;S with a milk yield of < 2000, 

2001 2500, 2501--3000, 3001-3500 or > 3501 kg, breeding efficiency 

average 89.55, 89,48, 86.29,82.93 and 81.63 per cent, 

respectively and age at first calving 975.62,994.48, 998.S4, 
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938.88 and 875.90 days. Cows calving first at < 900. 90-1~1080, 

•1081-1170 or I 1171 days of age had on an average mi'.Ik yield of 

F32&. 08 ,2341.31, 2254.32 and 2190.64 k g , r e s pe t: t i v e 1 y and 

breeding efficiency averaged 86.83, 85.30, 88.88 and 85.54 per 

cent. 

Reproductive r e c o r d s f o r 197 8••• • 88 o f an u n s p e c i f i e d 

number of Malwi Zebu cattle were analysed by Qureshi and Barwe 

(1990) ;̂nd observed that ewerage age at first calving v^as 

46.85±0.53 months, average calving interval was 13.8810.49 months 

and breeding efficiency was 72.6 per cent (Wilcox formula). 

She Ike e_t aj_. (1992) analysed Red Kandhari and 

Jersey X Red Kandhari cows for breeding efficiency and observed 

that breeding efficiency was 74.8 per cent and 89 per cent for 

respective breeds. 

2.2.2. Association of Breeding efficiency with production 

efficiency traits 

Dutt and Saksena (1966) studied the correlation of 

breeding efficiency with age at first calving in Hariana cattle 

and reported it to be non-significant. However, Singh and Desai 

(1971) observed negative and significant correlation between 

t h e s e t r a its an d s i m i1 a r findings w e r e a1s o o b t a i n e d by Red d y 

and B h a t n a g a r ( 19 71 ) i n T |-i a r p a r k a r I-i e r d , 

Positive and significant phenotypic correlation 

(0.666) w>.is observed between br eed ing ef f i c i en cy and age at first 

calving (30-40 months), whereas positive and non-significant 
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(0,007) between BE and AFC (20--30 months) by Dasparkayasthe and 

Masumdar (1979) in Hoi stein X Hariana cows. 

In Hariana cows Sharrna (1976) studied phenotypic 

correlation of BE with AFC (-0-069), first dry period (-0.536), 

•First calving intervc?,! (-0.666), service period (-0.683) and 

first lactation milk yield (~<3.?.04) and reported BE! had negative 

and highly significant correlation with first dry period, first 

calving interval and service period whereas negative and non­

significant wit h A F C a n d f i r s t 1 e. c t a t i o n rri i 1 k y i e 1 d . 

In Bahiwal cows, factors affecting breeding 

efficiency were studied by Singh e.t aj._. (1980) and they reported 

that BE was phenotypically negatively correlated with AFC 

(-0.04), first service period ( 0.44), first dry period (-0.36), 

first calving interval (-0.47), first lactation length (-0.23) 

and first l£;ctation yield (-0.21) whereas positively correlated 

with milk yield per day of calving interval (0.05),, He found all 

the association significant except with AFC and milk yield per 

day of calving interval. 

Similarly, Gandhi and Gurnani (1990) observed that 

BEE was negatively correlated phenotypi cal 1 y with AFC ( - 0 . 1 4 ) , 

first lactation milk yield (-0,33), first lactation length 

(-0.32) and first calving interval (-0.68), 

Negative and significant phenotypic correlation 

was obtained by (5ureshi and E<arwe (1990) between BE and AFC^ 

(-0.385) and BE and CI (-0,708). 
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Breeding efficiency was significantly and 

negatively correlated with AFC (--0.31) and producing ability 

(-0.45) as reported by Kumar (•19SD. 

G u p t a £; n d B h f; t n a g a r (1979) r e p o r t e d p h e n o t y p i c 

c o r r e l a t i o n of BErl w i t h A F C , f i r s t l a c t a t i o n yield, 6, 8 and K J 

years of age and five lactation yield to be -0.080, -0.355, 

0,-18-|, 0.E45, 0.E94 and -0,300, respectively in Thar parka r cows. 

Lahiri et a j . (••|981) observed negative correlation 

of persistency of milk yield with BE of first two calvings 

(-0.0119) and with BE of first three calvings (-0.0116) in 

Hariana herd. 

Correlation between milk yield and BE was -0.06 

observed by Reddy ej, al.. (1988) in F"riesian X Ongole cows. 

Similcir observations were obtained in Holstein cross cows by 

F'urakayastha (1980). Methekar (1992) also observed negative and 

highly significant genetic correlation between BE and producing 

a ta i 1 i t y , 
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1ATERIAL AND METHi 



3. MATERIAL AND METHODS 

3.1. EXPERIMENTAL MATERIAL 

For the present investigation, cUxte, generated over 

EO years (1974 to -1993) on two units of Rathi cattle vis., <i) 

Livestock Research Station of Department of Animal Breeding and 

Genetics, College of Veterinary and Ani!T;al Science, Bikaner and 

(i i) Livestock R e s e a r c h Station, N o h a r (Han u man g a r h ) , w e r e 

utili;;:ed. Both the units j^re located in arid region of hJorth-

Western Riijcisthan under the administrative control of Raj as than 

Agricultural University, Bikaner. 

The first unit is situated 300 meters away from 

the Ganganagar-Jaipur Highway in Veterinary College Campus of 

Bikaner city at 2S'*3' N latitude, yS^^' E longitude and 234.am­

meters altitude from the mean sea level. 

T he s e c 0 n d unit is s i t u a t e d o n G a n g a n a g a r-His s a r 

Highway at E9°15.6' N latitude and 74"45.7' E longitude from the 

mean sea level. 

3.1.1. History of breeding stock and breeding policy 

3. 1.1 . 1 . The foundation stock of S1 Rathi cows was established in 

1959 at unit one, which was further strenghtened with addition of 

more Rathi cows in subsequent years till 1986 from nomadic cattle 

breeder of Rathi tract. 

III i t i a 11 y ma in objective wa s t o e s t a b 1 i s h Rat h i 

herd of excellent genetic !!;aterial and therefore, the selective 
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breeding within the native was under taken by acquiring the Rc'sthi 

cows of high production potential from nomadic breeders. But 

later on in 1968 cross breeding along with selective inbreeding 

was also started with the exotic inheritance of F̂ Jed-Dane bulls. 

Then from 1978 onwards pure breeding of Rathi cows and its cross 

breeding with Red-Dane bulls is carried on simultaneously till 

today, 

3.1.I.E. The unit second was formerly known as Cattle Breeding 

Farm connected with the Department of Animal Husbandry, 

Government of Rajasthan. But in the year 1983 it was transferred 

to University with 1E1 Rathi cows to improve the well known 

prised Rathi milch breed of cattle on scientific lines. 

Since the transfer of the farm to the university, 

efforts has been made to improve the Rathi cattle germ plasm of 

the are-.3i by distribution of quality germ plasm. To achieve the 

production of the superior germ plasm, selective breeding has 

been initiated in a close herd. 

3.1.2. Feeding 

All t h e a n i m a 1 s o f the two u n i t s a r e m a ri a g e d 

almost under uniform conditions that animals •:^re stall fed except 

rainy sec-.;son. At both the units the standard feeding schedule 

based on age, production level, stage of pregnancy and other 

physiological conditions were followed. 

For all the animals roughages consisted chaffed 

common dry grasses of this tract mostly consisting of Lasiurus 
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sindicus (sewan), Cenchrus ciliaris, Cenchrus bifilorus, 

Dicanthum annulatum and chaffed wheat st^aw. 

The seasoruxl green fodder in the form of 

Andropogan sorghum (Jawar), Pennesetum typhoid (Bajra), Tr if o'.l. iuin 

alexcuidrium (Barsearr:) , Hedicago sativa (Rijkix), Avina sativa 

(Jai) etc«, •3^re fed to the aniiTials of unit second throughout the 

year due to av£;i laibi 1 i ty of water of Indira Gandhi Ctuial in this 

tract, where as at unit first it is not available except for 

very short time i\ud in meagre quantity. 

The concentrate ration (containing 157. DCF' and 707. 

TDN) was fed to milking anim^ds at the rate of 0.5kg per litre of 

mi 1 k pr odu c ed o ve r and vibo v e rr,ai n t enan ce r at i oii. 

3.1.3. Housing and management 

hi 0 u s i n g £; n d man a g e m e n t i s a 1 m o s t u n i f o r m on b o t h 

the u n i t s » A n i r,': a 1 s >.* r e h o u s e d u n d e r free b a r n h o u s i n g s y s t e m w i t l"i 

adequate shades against sun, rain and extreme winter etc. For 

achieving efficient rr^Anagement and care, herds were divided into 

different groups c-,;ccording to age and reared in separate barns, 

The i5o 1 ation of si ck anima 1 s was practi ced f or specia 1 i-̂ ed carw 

and prevention of communicable diseases. The young calves were 

kept in pucca calf pans. 

Cows were milked twice a day iuid calves were 

allowed to suckle their dams till cows were dry on both the 

units. E-ach calf received approximately 450 litres of milk during 

t h e 300 d a y s o f 1a c t a t i o n p e r i o d. 
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3.1.4. Health care 

On both the units adequate prevention me£isurGB 

were taken against the prevalent diseases in the area. All 

animals were regularly vaccinated against black qu£;rter, 

haemorrhagic septicemia, foot and mouth disease and anthrax 

during rainy and summer season. The routine programme of 

dew0rming and t reatment of sick anima1s was a1so pract i ced. 

3.2. DATA 

The date; for present investigation pertained to 

628 normal lactation records for a period of 20 years (1974 to 

1993) of Rathi cows maintained on tvjo units. Out of which 183 

records belongs to unit first i.e.. Livestock Research Station, 

Bikaner Mobile 445 records belongs to unit second i.e.. Livestock 

Research Station, Mohar (Hanumangarh). 

The l£;ctc'itionE following abortions, premature 

births, death of calf at birth, short records associated with 

problems of let down of milk or termination due to disease 

conditions were excluded from the present study. Paritywise 

informations were recorded on date of calving, date of drying and 

lactation yield of each cow. 

3.2.1. Lifetime performance traits 

Lifetime performance traits are the traits which 

•3ire obtained through the production of animal during the whole 

life and not only in one lactation. 
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From the dates of different events, lactation 

1 ength ( per i od between date of ca 1 v ing ,and date of d r y ing ) , dry 

period (period betweeri date of d r ying and date of ne;<t ca 1 ving ) 

and calving interval (period between subsequent calvings) were 

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

Different efficiency traits included in this study 

w e r e g e n e r a t e d a s folio w s "-

3.2.-1.1. Lifetime milk yield upto termination of ith lactation 

(LTMYi): 

This was calculated by summing of lactation yield 

0 f i 1 a c t a t i o n ,.i s 

LTMYi = I MYi 

Where, 

i = 'I ,2,3, . . . , 6 and higher parities and 

L MYi = sum of milk yield of i lactation.. 

3.2.-I.E. Milk yield per day of lactating life upto termination 

of ith lactation (MYPDLLi) 5 

This was calculated by dividing the LTMYi by sum 

of lactation length of i lactations as s 

MYPDLLi =•"-

LTMYi 

ELLi 

where, 

i = 1 , c!, 3, . . . , 6 and h i g h e i-' pa r i t i e s an d 

LLLi •" sum of 1 ac tat i on 1 ength of i 1 actat i ons „ 

3.2.1.3. Milk yield per d£iy of productive life upto termination 

of ith lactation (MYPDLi) s 
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This W£;B ca].culc-.;ted by dividing the LTMYi by sum 

of calving intervals of previous calvings -and lactation length 

of it h 1 a c t £.; t i o n i; s s 

MYPDLi 
LTMYi 

( ECIi-..! + LLi ) 

where. 

i =• 'I , S, 3, . . . , 6 t".ind h i g h e r pa r i t i e s ; 

FZCIi-l = sum of calving i n t e r v a l s of p r e v i o u s 

c a l v i n g s and 

i....Li ~ 1 c-.;ctC-.11 i 0n 1 engthi of i th 1 e\ctixt i on . 

3 . E . 1 . 4 . Milk yield per d a y of p r o d u c t i v e life upto start of 

next l£>ctation < M Y P D C I i ) : 

T h i s w a s calc u l a t e d by d i v i d i n g LTMYi by sum of i 

c ..a 1 V i n g i n t e r v a 1 s a s s 

LTMYi 

MYPDCli = 
ECIi 

where, 

i "• 1 ,£?,3, . . . ,6 and higher parities and 

EC 1 i "= sum of i ca 1 v ing inte rva 1 s . 

3.E.2. Breeding efficiency (BE) 

Efreeding e f f i c i e n c y is the n u m b e r of young ones 

produced per fcrr:ale per time u n i t . 

The b r e e d i n g e f f i c i e n c y of EX C O W hexs been m e a s u r e d 

by d i f f e r e n t w o r k e r s t h r o u g h 
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(i ) s e r v i c e per i o d , 

(i i) n u m b e r o f s e r v i c e per con c e pi i o n , 

( i i i ) c a 1 V i n g i n t e r v i: I av; d 

(iv) a g e at f i r s t c a l v i n g >and c a l v i n g i n t e r v a l . 

In the present study number of calvinqs and 

calving interval was taken as a rricasure of breeding efficiency. 

The formulc-.; used for this was proposed by Wilcox et aj[_. (-1957) as 

365 (Ni--1) 
BEi = - ;•; 100 

ICli 

where, 

i == 1 ,2,3, . . . , 6 an d h i g h e r c a 1 v i n g s ; 

BEi = breeding efficiency upto ith calving; 

Ni - number of ci\ 1 vings upto ith ca 1 vings and 

ECIi •" sum of calving interv>als upto i calvings.. 

3.2,3. CLASSIFICATION OF DATA 

The data were identified by pc-.;rity and date of 

calving. To esti;r;ate the effect of non-genetic factors, the data 

were classified according to herd or unit ( i.e., LR£),Biki-.;ner and 

LRS,Nohar), season of first calving and period of first calving 

as under : 

3.2.3.1. Period of first calving 

1" he to t £.; 1 d u r a t i o n o f 2 0 y e a r p e r f o r rii a n c e 

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 
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eninuds calving first time between Î PSI to 1985. The third period 

considering the records of animals c-slved first time between "1986 

to 1990, Fourth period included records of cnimals calved first 

time during 1991 to 1993. 

Period of first calving 

first 

s e c o n d 

third 

f 0 u r t h 

y e a r s 

1974 to 1980 

1981 to 1985 

1986 to 1990 

1991 to 1993 

3.2.3.S. Season of first cedving 

In order to study the effect of climatic 

changes viz.,temperature, humidity, rainfall etc., each year 

W£;5 further divided into four seasons on the basis of variation 

in temperature throughout the year by season of first calving. 

The specific seasons were as follows ! 

Sec".;son of f i r st ca 1 v ing 

Comfort 

Hot-Dry 

Hot-Humid 

W i n t e r 

m0nth of year 

1st March to 15th April and 

1st CJctober to 31st October 

16th April to 15th July 

16th July to 30th September 

1st November to 29th February 

3.2.3.3. F^requency distribution of records 

Frequency distribution of observations according 

to parity £;nd season of first calving upto various parities is 

given below : 
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Upto 
pii r i t y 

i r s t 

Second 

SG£;son 

S1 

S2 

S3 

S4 

TOTAL 

S1 

SE 

S3 

Third 

F"Our th 

Fifth 

S4 

TOTAL 

S-1 

SE 

S3 

S4 

TOTAL 

S1 

E34 

"OTAL 

S3 

"OTAL 

< 

p-l 

•17 

13 

03 

04 

37 

•14 

•14 

03 

03 

34 

07 

•13 

03 

04 

27 

08 

•12 

03 

04 

27 

07 

•10 

02 

03 

22 

- Per i 0 d - > 
P2 P3 P4 

05 08 08 

•12 I'o 12 

07 02 07 

•15 36 OS 

39 6 -1 35 

09 05 02 

09 -1 1 02 

08 02 03 

•18 28 05 

44 46 -12 

•10 04 

•10 07 

06 01 

•12 19 

38 31 

06 

06 05 

04 01 

14 15 

30 21 

07 

04 01 

01 

10 09 

22 10 

Total 

38 

5Z 

19 

63 

172 

30 

36 

16 

54 

136 

21 

30 

10 

35 

96 

14 

23 

08 

33 

78 

13 

15 

03 

22 
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Upto 
parity Bee.; B on 

Sixth 51 

S2 

S3 

S4 

TOTAL 

03 

28 

09 

•12 

52 

P2 

•10 

07 

•Per i o d 
P3 

--

— 

• — — > 

P4 

_.. 

... 

To t i l l 

•13 

3 5 

01 

•17 

35 

05 

05 

•10 

34 

3.3. STATISTICAL METHODS 

To study the effect of non genetic fc.;ctor, it is 

not possible to use the conventional method of analysis of data 

for test of signi fi evince of Vt;rious factors in anirrrc'.;! breeding 

because of some non--orthogon.al ity of data due to unequal sub 

class frequencies. Therefore, it is logiciil to chose a 

simultaneous consideration of all the effects with a linear 

rvrathemati cal model and fitting the constants for their effects, 

so the procedure least-squares was employed. The least-squares 

{.malysis was carried out by using LSMLMW PC-2 Version package 

designed by Harvey (-1990), The mathematical model used for 

statistical analysis is given below '• 

3.3.1. MATHEMATICAL MODEL 

YlĴ ,l == JJ + Hi + Sj + Pi, -1- eijki 

where. 

YijKi is the observation on 1th animal of ith farm 

c:a 1Ved in j th season and 1;:th period; 

M is the over VJII me-an assuming equal subclass number; 

Hi is the fixed effect of ith farm (i = 1,2); 
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S.i i s t h e f i x e d e f f e c t of j t h sai-sow ( i - 1 , 2 , 3 , 4 ) ; 

PK i s t h e f i x e d e f f e c t of k t h p e r i o d ( i = ^,2,3,^) ixnd 

e - u m is t h e r e s idue - ; ! rc-indoni e r r o r u n d e r t h e 5tc;nd-: rd 

t . ;55umptiori M;hich make t h e a n a l y s i s v ^ i l i d , i . e . , MID 

(0 , ( rE) . 

The cincil y s i s of v i i r i a n c e u n d e r t h i s model w i l l he 

a s f o l l o w s 5 

Source d . f . S . S , EHS 

Herd (H) H-l R (}i,H,S, P)~R ().i,8, P) (re-^ + kSk^H 

Season (S) B-1 R (M ,H,S, P)--R ()J ,H, P) oe^' + kHk^'S 

Period (P) P-1 R < j.i,H,S, P)--R (M,H,S) <xe^ + klk^P 

Residuals N--H-S--P+2 Y'Y--R (}.i ,H,S, P) trê ' 

The sub class mean comparisons for significant 

main effects were m-sde using Duncan's multiple range test. 

3.3.H. ESTIMATION OF ASSOCIATION AMONG LIFETIME PROnUCTION 
EFFICIENCY TRAITS AND BREEDING EFFICIENCY 

The phenotypic cor relc-.;t i on among lifetime 

production efficiency traits and breeding efficiency will be 

estimated by using Vc-.̂.r iances and covtiriances of respective 

traits. 
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RESULTS AND DBCUSSIOi 



4. RESULTS AND DISCUSSION 

The ulti.T;ate goal of a breeder is to acquire 

iTiciXiiTiuiTi returns by per unit of inputs, which inturn not only 

depends on production efficiency of an anirr-.al but also on 

reproductive efficiency. Thus the present investigation was 

intended to estimate the production and breeding efficiency of 

Rathi cows maintained at two different farms. 

The results from the present investigation have 

been presented in table 1 to E3 and discussed objective wise 

after giving general overview of Rathi studied in terms of 

aver£;ges, standard deviations and coefficients of variation of 

different traits, for the pooled as well as separately for each 

fcirm. To present and discuss the outcomes simultaneously and 

systcrr;atical ly this section has been divided into following sub 

headings --

4.1 General overview of the perform£xnce of the fcirms. 

4.2 Effect of non-genetic factors. 

4.3 Association among different efficiency traits. 

4.4 Suggested selection criteria for improvement in the farm, 

Under each of the sub-heading performance of 

overall group (pooled over two farms of Rathi cattle), Rathi 

cattle of Bikcuier farm cind Rathi Cc'ittle of Nohar (Hanumangeirh) 

farm have been discussed sequentially. 
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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 

perforrriance records upto first parity, 136 records upto second 

piirity, 96 records upto third parity, 78 records upto fourth 

parity, 54 records upto fifth parity and 92 records upto sixth 

î nd higher parities are illustrated in tables 1 to 5. Increase in 

number upto sixth parity is because, that in higher paritie<i 

the number of records were very less, hence these higher parities 

were considered in parity sixth. 

4.1.1. Averages and variation in production efficiency traits s 

The estimates of means, SD and CV for various 

traits viz., LTMY, MYPDLL, MYPDL and MYPDCI upto different 

parities for overall, Efikaner farm and Nohar farm .-^re given in 

ttible 1 to 4. Gr̂ •,phi cal ly, Bikaner farm t-:;nd Noh£;r farm means of 

these traits have been illustrated in figure 1 and figure Z, 

respectively, whereas coefficients of variation of corresponding 

farm with respect to these traits have been shown in figure 3 and 

4, respectively. 

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 upto second 

parity, 5154.13 litres in 785.10 days upto third parity, 6826.82 

litres in 995.61 days upto fourth parity, 8652.13 litres in 
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Tiible 1 : f1t.'i;n> 8.D. i;r:d C M . (X) f o r l i f e t i m e milk y i e l d iirul l i t c t a t i o n leng th upto 

t e r m i n a t i o n of i t h l a c t a t i o n (LfMYi) and l a c t a t i o n length <LLi) 

Upto r a r i t y ra iameters LRSx Bikaner 

LTMY LL 

LRS, Nohar 

Um LI. 

Over a l l 

..THY LI 

FirBt 

Second 

Mean 

S. 

C. 

N 

,D. 

.y. 

(lean 

S. 

C. 

,D. 

,v. 

1622 

5-14, 

3-1 

55 

.•16 

,97 

.74 

43 

3204.51 

•1082.36 

35.77 

55 

325.73 

69.42 

21.31 

117 

1982.03 

441.65 

22.28 

117 

308.86 

62.00 

20.07 

43 

561.23 

178.47 

31.80 

93 

3592.54 

1027.49 

28.60 

93 

539.10 

136.99 

25.41 

172 172 

1866.95 313.26 

494.37 68.71 

26.48 21.93 

136 

' .86 

1056.76 

30.45 

136 

i.38 

151.87 

27.75 

Th i rd N 30 30 66 66 96 96 

Mean 4827.43 829.42 5252.63 768.49 5119.13 785.10 

S.I). 1291.61 247.11 1447.85 180.20 1411.59 203.62 

C.V. 26.75 29.79 27.56 23.44 27.32 25.93 

Four th N 

Mean 

S.D. 

C.V. 

19 

6510.57 

1944.13 

26.21 

19 

1054.82 

288.05 

27.30 

59 

6928.66 

1673.49 

24.15 

59 

977.16 

225.75 

23.10 

78 

68c.6.8c. 

1739.46 

25.47 

78 

995.61 

249.54 

25.06 

F i f t h N 15 15 39 39 54 54 

ncan 8203.93 1313.04 8824.51 1220.82 8652.13 1243,83 

S.D. 2020.90 348.01 1844.66 261.01 1896,64 298.25 

C.y. 26.63 24.21 20.90 21.37 21.92 23.97 

Sixth 

and 

higher 

H 

Mean 

S.D. 

c.y. 

21 

9504.71 

2347.00 

24.69 

21 

1511.17 

399,56 

26.40 

71 

12652.81 

3890.55 

30.74 

71 92 92 

1742.85 11934.22 1695.61 

448.03 3823.48 461.91 

25.70 32.03 27-?3 
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•1243.83 days iipto fifth parity and •11934.22 litres in -1695.61 

days upto sixth and higher parities. The lifetime milk yield for 

Bikaner farm was 1622.-16 litres in 325.73 days upto first 

parity, 3204.51 litres in 56-1.23 days upto second parity, 4827.43 

litres in 829.42 days upto third parity, 65-10.57 litres in 

-1054.82 days upto fourth parity, 8203.93 litres in •1313.04 days 

upto fifth parity and 9504.71 litres in ISII - 17 days upto sixth 

and higher parities, whereas for Nohar farm these averages were 

•1982.03 litres in 308.86 days upto first parity, 3592.54 litres 

in 539.10 days upto second parity, 5302.63 litres in 768.49 days 

upto third parity, 6928.66 litres in 977.16 days upto fourth 

parity, 8824.5-1 litres in 1220.82 days upto fifth parity -and 

•12652.8̂ 1 litres in 1742.85 days upto sixth and higher parities. 

The increase in LTMY upto various parities for 

Bikaner farm and Nohar farm had shown in figure 1 and figure 2, 

respectively. This increase was 1582.35 litres (232.-12 days) due 

to second parity, 1622.92 litres (239.72 days) due to third 

parity, 1683.14 litres (210.59 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 Bikaner farm, there was an average addition of 1582.35 

litres (225.50 days) due to second parity, -1622.92 litres (268.-19 

days) due to third parity, •1683.14 litres (225.40 days) due to 

fourth parity, 1693.36 litres (259.2̂ 1 days) due to fifth parity 

and 1300.78 litres (•198.13 days) due to sixth and higher parities 

in LTMY whereas for Nohar farm the increase in LTMY was -UvlO.SI 

litres (230.24 days) due to second parity, -1660.51 litres (229.39 
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days) due to third parity, 1676.03 litres (208.67 days) due to 

fourth parity, 1895.85 litres (E43.66 days) due to fifth parity 

and 3828.30 litres (522.03 days) due to sixth and higher 

parities. 

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 lactation length as 

compare to the Lactation length of first parity. This occurred in 

both the fixrms as well as in overall group. 

Gupta (1993) observed lifetime milk yield of Rathi 

cattle upto five parities to be 1840.75, 3804.16, 5827.72 and 

9505.68 litres upto respective parities and increase in LTMY was 

1963.41 litres due to second parity, 2023.36 litres due to third 

parity, 2029.50 litres due to fourth parity and 1648.46 litres 

due to fifth parity which were slightly higher than the estimates, 

obtained for respective parities under present study. 

Ch^iudhary (1980) reported lifetime production upto 

four lactation in Rathi cows to be 6327.43+275.99 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, respectively as 

reported by Reddy and Nagarcenkar (1988 a) M̂ hich are lower than 

the Rathi cattle. 
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Gahlot (1990) e?;timat.ed the? lifetime milk yield of 

Tharparkar cattle as E010.40, 3936.80, 6266.47, 8630.21, 

10955.00, 13129.56 and 15097.67 litres upto first, second, third, 

fourth, fifth, sixth and seventh parities, respectively and 

estimates were marginally higher than the corresponding estimates 

of present study. 

On comparing the lifetime production of Rathi 

cattle with the literature of other milch cattle like Tharparkar, 

Sahiwal etc. of this tract it can foe concluded that milk 

production of Rathi cows are comparable with other breed of milch 

cattle. 

Tcible 1 further revealed that the standard 

deviation of lifetime milk yield increased gradually from 494.37 

litres upto first parity to 3823.48 litres upto sixth and higher 

parities in overall group. Increase in SD for Bikaner farm was 

from 514.97 litres upto first ptxrity to 2347.00 litres upto sixth 

and higher parities, whereas for Nohar farm it was 441.65 litres 

upto first parity to 3890.55 litres upto sixth and higher 

parities. The increase in SD for all the groups for sixth and 

higher pc;rities might be due to increase number of observations, 

as higher parities were also considered in sixth parity due to 

less number of observation available in higher parities. The 

increasing trend in SD at higher stage of lifetime performance 

might be a reflection of increase in mean value. 

The trend of variatiqn in LTMY expressed in terms 

of coefficient of variation shown- in figure 3 and 4 for Bikc-iner 
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f£;rm and Z, respectively. The coefficient of variation regularly 

decreased from 26.48 per cent upto first parity to 21.9?. per­

cent upto fifth parity except at upto second parity (30.45 '/.) c;nd 

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 24.69 upto sixth and higher parities, where as 

values for CV upto second parity was 35.77 per cent for Bikaner 

farm amd the values of CV for Nohar farm were decreasing from 

22.28 per cent upto first parity to 20.90 per cent upto fifth 

parity but for upto second parity and upto sixth and higher 

parities these estimates were 28.60 per cent and 30.74 per cent, 

respectively. 

The increase in CV upto second parity might be 

due to rriarginal higher increase in SD and shorter lactation 

length, ĉind at upto 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 CV were 

decreasing for higher stages of life. 

Decrecising trend for lifetime production upto 

various parities for CV in Rathi cows was also observed by Gupta 

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

Johanson and Rendel (1968) stated that, as age of 

animal increases, production of cows also increases but at a 

decline rate until the full development of body is achieved i.e., 

upto 6-8 years of age. After this the production capacity 
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decreases c.;t an increasing rate as the ageing of body proceeds. 

In growing Swidish-Fresian farms, they observed that animals 

growing faster reached their rric;xirriurri capixcity earlier than slower 

growing anirr;als but they also aged rapidly. In Rathi cattle a 

almost constant rate of increasing in LTMY might be associated 

with the rrsaturation of cows physiologically as well as 

physi cally. 

Decrease in coefficient of variation with addition 

of subsequent parities can be explained through following 

hypothesis -

(i) The primiparous cows experienced physiological changes 

arising from the reproduction and lactation stress, due to 

chiinge in feeding and management and other stimuli bect?,use 

of milking, suckling, mixing with older animals and other 

environmental changes for the first time. 

(ii) 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. 

(iii) AniiTials which stay longer in the farm shows less 

Vc.;riabi 1 ity due to homogeneity among animals at genetic 

level and due to this adaptability of multiparous animals 

to the environment is increased leading to more 

homogeneity at environmental level also. 

(iv) The variation between individual is due to genetic causes 

and environmental differences. As the lifetime performance 
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is cumulative and there by positive and negative effects 

due to parities are cancelled out or reduced increasingly 

with the addition of each parity leading to reduction in 

overall variability between lifetime records. 

4.-1.1.S. Milk yield per day of lactating life upto termination of 

ith lactation (MYPDLLi) s 

It was revealed that milk yield per day of 

lactating life increased with the increasing number of lactation 

or parities i\s shown in tc7>ble number E. The average estimates of 

MYPDLL for overall group ranged from 5.9576 litres upto first 

parity to 7.0383 litres upto sixth and higher parities. Similar 

trend of increase in MYPDLL was observed in Bikaner 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 6.4•17-1 litres for first parity to 7.2598 litres upto sixth 

and higher parities for Nohar farm. 

The increase in MYPDLL upto various parities for 

EUkaner 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 first to second parity, 0.20 litres from second to 

third parity, 0.30 litres from third to fourth parity, 0.09 

litres from fourth to fifth parity and 0.08 litres from fifth to 

sixth and higher parities. Increase in MYPDLL for Bikaner farm 

was 0.72 litres from first to second parity, 0.12 litres from 

second to third parity, 0-35 litres from third to fourth parity, 

0.07 litres from fourth to fifth parity and 0.04 litres from 
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T£;ble 2 : Heixr-., B . D . c;r̂ d C .V . (7.) f o r m i l k y i e l d per dv.y of 

l a c t a t i n g l i f e u p t o tenTiir , ,3i t ion of i t h l a c t a t i o n 

(MYPDLLi) 

U p t o P a r i t y P a r a m e t e r s LRS, B i k a n e r LRS , Noha r Ove r a l l 

F i r s t 

Sec ond 

Thi rd 

F o u r t h 

'"""*" 
w 
Me 

S . 

C. 

N 

Me 

S . 

C. 

N 

HiV. 

D. 

,V. 

ilW; 

,D. 

,V. 

Mean 

S. 

C, 

N 

• D . 

.V. 

Mean 

S , D . 

C . V . 

55 

4 , 9 8 0 0 

0 . 9 7 4 9 

•19.5763 

43 

5 . 7 0 9 7 

0 . 8 7 5 E 

•15,3283 

30 

5 . 8 E 0 2 

0 , 7 0 8 2 

•12. 1683 

•19 

6 , 1 7 2 2 

0 . 6 5 7 6 

•10.6542 

•1-17 

6 , 4 17-1 

•1.08-10 

•16.8560 

93 

6.6639 

0.954-1 

-14.3-174 

66 

6,9034 

0.8825 

-12,7835 

59 

7.0906 

0,9362 

-13.2045 

-172 

5.9576 

•1 .2429 

20.8624 

•136 

6,3622 

•1.2987 

20,41 12 

96 

6.5649 

0.939;:;̂  

•14.3063 

78 

6,8669 

0.9585 

•13.9582 

Fifth N 

Mfc&;^i 

S.D. 

C.V. 

6.2480 

0.5514 

8.8252 

39 

7.2283 

0.777-1 

•10.7507 

54 

6,9560 

0.8424 

•12. 1 104 

Sixth 

and 

higher 

N 

Meiir 

S.D. 

C,V, 

6,2896 

0.5739 

9.-1245 

71 

7.2598 

0.7531 

•10.3735 

92 

7.0383 

0.8389 

•1 1.9190 



fifth to sixth c-.;nd higher parities, while the increase in MYPDLL 

for Nohar farm was 0.25 litres from first to second parity, 0.24 

litres from second to third parity, 0.19 litres from third to 

fourth parity, 0.13 litres from fourth to fifty parity and 0.03 

litres from fifth to sixth and higher parities. It reveals that 

the increase in MYPDLL was higher in initial parities than the 

higher stages. 

Gupta (1993) estimated a similar trend in increase 

of MYPDLL upto five parities in Rathi cows and the estimates 

reported by him for respective parities were slightly lower than 

the estimates obtained in present study. 

Similarly increasing trend in MYPDLL upto various 

parities in Tharparkar cows was observed by Gahlot (1990) and 

estimates reported by him were slightly higher than the estimates 

obtained under present investigation for Rathi cows. 

The average milk yield per day of first lactation 

length (5.90±0.0S kg) and average milk yield per day of first and 

second lactation length (6.29±0.05 kg) was estimated by Gandhi 

and Gurnani (1990) in Sahiwal cows. The estimates obtained by him 

were slightly higher for respective parities than the estimates 

observed under present investigation. 

The average milk yield per day of lactation length 

for Red Sindhi was estimated as 4.55 kg by Saini e_t ^J^. (1992) 

which was slightly lesser than the estimates of the present 

study. 

66 



The standcxrd deviation of milk yield per day of 

Lactating life upto various parities in overall group was ranging 

from 0.8389 litres upto sixth and higher parities to 1.2429 

litres upto first parity. The SD for MYPDLL for Bikaner farm was 

ranging between 0.5739 litres upto sixth and higher parities to 

0.9749 litres upto first parity, whereas its range was 0.7531 

litres upto sixth and higher parities to 1.0810 litres upto first 

parity for Bikaner farm. It reveals that SD for MYPDLL gradually 

decreases as the ptirities or lactation number increases. 

The coefficients of variation in different groups 

showed (figure 3 and 4) decreasing trend in higher stexges of 

lifetime in overall group as well as in Bikaner farm and Nohar 

farm. In general, the decretising trend of CV for MYPDLL upto 

different parities of lifetime reveals that variability reduced 

in higher stages of lifetime production performance. 

4.1.1.3. Milk yield per day of productive life upto termination 

of ith lactation (MYPDLi) : 

liecv.ns, SD £;nd CV of MYPDL upto various stages of 

lifetime 3.re illustrated in table 3. Graphically, means of this 

trtdt has been shown in figure 1 and 2 where as CV in figure 3 

and 4 for Etikaner farm and 2, respectively. The average Gstirr;ates 

of MYPDL upto various parities for overall group were 5.9576, 

4.8560, 4.9252, 5.0507, 5.0877 and 5.1616 litres, upto first, 

second, third, fourth, fifth and sixth iind higher parities, 

respectively. The estimates of MYPDLL were 4.9800, 4,3298, 
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Table 3 : Meavi, B.D. avuil C.V. (V.) for milk yield per day of 

productive life upto teririir.ation of ith lactation 

(MYPDLi) 

Upto Parity F^arameters LRS, Bikaner LRS, Nohar Over all 

Fir <; t 

Second 

Thi rd 

Fourth 

Fifth 

Sixth 

arid 

higher 

H 

Me ail 

S.D. 

C.V. 

N 

Hear. 

S.D. 

C.V. 

N 

Mean 

S.D. 

C.V. 

IM 

Mean 

S.D. 

C.V. 

N 

Mei;;-; 

S.D. 

C . V. 

N 

Mean 

S.D. 

C.V. 

f55 

4.9800 

0.9749 

•19.5763 

43 

4.3298 

•1.0459 

24.1558 

30 

4.3946 

1.0343 

23.5359 

•19 

4.5083 

0.9994 

22.1680 

15 

4.5409 

0.8155 

17.9567 

21 

4.6298 

0.8004 

17.2880 

117 

6.4171 

1.0810 

16.8560 

93 

5.1046 

1,2912 

25.2948 

66 

5.1671 

0,9526 

18.4358 

59 

5.2253 

0.7715 

14.7647 

39 

5.2981 

0.7649 

14.4372 

71 

5.3189 

0.6783 

12.7526 

172 

5.9576 

1.2429 

20.8624 

136 

4.8560 

1. ̂ ^659 

26.0689 

96 

4.9257 

1.0378 

21.0690 

78 

5.0507 

0.8819 

17.4609 

54 

5.0877 

0.8440 

16.5890 

92 

5.1616 

0.8007 

15.5126 
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4.3946, 4.5083, 4,5409 Rnd 4.6298 litres for Bikcner farm and 

6.4171, 5.1046, 5.1671, 5.2253, 5.2981 and 5.3189 litres for 

Nohar farm upto respective parities. There was a continuous 

increase in MYPDL for all the stages of life (i.e.,from upto 

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 pcV.rity, where it Wcis declining which might 

be because of that esti!T:ates upto first p̂ îrity were not having or 

including dry period, while it was considered for first time in 

second parity and onwards, which creates decline in MYPDL upto 

second parity. As the preceding dry period for the first parity 

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

Gahlot (1990) estimated the milk yield per day of 

farm life upto termination of ith lactation for Tharparkar cows. 

He reported continuous increasing trend upto seventh parity for 

this trait with a declining rate of increase as the order of 

parity increased. The increase in MYF*DL for Tharparki->r cattle 

were higher than the increase in MYPDL estimates of the present 

study of Rathi cows. 

The coefficients of variation was observed to be 

increased initially upto second parity (26.06 "/.) from first 

parity (20.86 '/.) and then declines regularly and wais minimum at 

upto sixth and higher parities (17.28 "/.) for overall group-

Similar trend of varicV,tion in CV was observed in Bikaner farm and 

farm 2 where the estimates of CV increase from 19.57 per cent 

upto first parity to 24.15 per cent upto second parity and than 

continuously decreased and was minimum at upto sixth and higher 
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peirities (17.28 "/.) for Bikaner farm where as for Nohar farm its 

value increaises from 16.85 per cent upto first parity to 25.29 

per cent upto second parity and second parity onwards it declines 

regularly and the values were minimum at upto sixth and higher 

ptirities i.e., 12.75 per cent. 

The SD for HYPDL also shows the same trend as 

observed for CV. The values for SD, were 1.2429 litres at upto 

first parity, increcised to 1.2659 litres upto second parity eind 

than declines regularly upto sixth and higher parity i.e., 0.8007 

litres for overall group. Similarly, the estimates of BD for 

Bikaner farm were 0.9749 litres upto first parity, increased to 

1.0459 litres upto second pexrity than gr£;dually declines upto 

sixth and higher parities i.e.,0.8004 litres, whereas the values 

of BD for Nohar farm were 1.0810 litres upto first parity, 

increased to 1.2912 litres upto second parity than decreases 

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

It also revealed that SD and CV decreases as the 

subsequent pc;rities were added for MYPDL. 

4.1.1.4. Milk yield per day of productive life upto start of next 
lactation (MYPDCIi) : 

Means, SD and CV for milk yield per day of 

productive life upto start of next lactation has been illustrated 

in table number 4. Graphically means of this trait weg* shown in 

figure 1 and 2 and CV in figure 3 and 4 for Bikaner farm and 2, 

respectively. 
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Table 4 : Mears, S.D. and C.V, (7.) for milk yield per day of 

productive life upto start of next lactation 

(MYPDCIi) 

) Parity 

Fi rst 

Second 

Third 

Fourth 

Fifth 

Sixth 

and 

higher 

Parameters 

N 

Meari 

S.D, 

C.V. 

N 

Hean 

S.D. 

C.V. 

N 

Mean 

S.D. 

C.V. 

N 

Mean 

S.D. 

C.V. 

M 

Mean 

S.D. 

C.V. 

N 

Mean 

S.D. 

C.V. 

LRS, Bikaner 

55 

3.5612 

0.9613 

26.9937 

43 

3.7966 

0.9463 

24.9249 

30 

3.8256 

0,9239 

24.1504 

19 

4.1216 

0.7809 

18.9435 

15 

4.2182 

0.7352 

17.0272 

21 

4.2968 

0,7413 

172523 

LRS, Nohar 

117 

4.4856 

1.1046 

24.6254 

93 

4.5509 

1.1091 

24.3729 

66 

4.7134 

0.8682 

18.4198 

59 

4.7680 

0.8301 

17.4177 

39 

4.8433 

0.7109 

14.6780 

71 

4.8725 

0.6387 

13.1082 

Over all 

172 

4.1900 

1,1430 

27.2792 

136 

4.3124 

1.0758 

24,9496 

96 

4.4360 

0.9733 

21.9409 

78 

4.6105 

0.8600 

18.6500 

54 

4,7159 

0.7644 

16.2089 

92 

4.7411 

0.7237 

15.2643 
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Averages of MYPDCI for overc-dl group were 4.1900, 

4.3124, 4.4360, 4.6105, 4.7159 and 4.7411 litres upto first, 

Becond, third, fourth, fifth and sixth and higher parities, 

respectively. Similar trend of increasing order of MYPDCI was 

observed for Bikaner farm and Nohar farm where it ranges between 

3.5612 litres upto first parity to 4.2968 litres upto sixth and 

higher parities for Bikaner farm, and for Nohar farm it ranges 

between 4.4856 litres upto first parity to 4.8725 litres upto 

sixth and higher parities. 

Means of MYPDCIi has shown continuous increasing 

trend in higher stage of lifetime but at a declining rate of 

increcv.se with addition of ec-.i;ch parity for Bikaner farm, Nohar 

farm and overall group. 

Gahlot (1990) obtained similar trend of increase 

in milk yield per day of herdlife upto start of next lactation in 

Tharparkar cattle. 

The estimates of milk yield per day of first 

calving interval (3.96±0.04 kg) and average milk yield per day of 

first and second calving interval (4.20±0.04 kg) in Sahiwal 

cattle reported by Gandhi and Gurnani (1992) were lesser than 

MYPDCII and MYPDCI2 observed in present study for Rathi cows. 

Thus Rathi cows had better performance than Sahiwal pure bred 

cows. 

The observed value of MYPDCI1 for Rathi cows was 

less than that reported by Saini .et aJL.. (1992) for Red Sindhi. 
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The standcird deviation of means for MYPDCI ranges 

from 0.7237 litres upto siKth and higher parities to 1.1430 

litres upto first parity for overall group of R̂ xthi cows. The 

estirrjates of SD for MYPDCI for Bikaner farm was maximum (0.9613 

litres) at upto first parity and minimum (0.7413 litres) at upto 

sixth and higher parities where as for Nohar farm it was maximum 

(1.1046 litres) upto first parity and minimum (0.6387 litres) 

upto sixth and higher parities. MYPDCIi also showed a decreasing 

trend of SD for higher parity as 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 ami 

minimum (15.26 7.) at upto sixth and higher parities for overall 

group of Rathi cows. Likewise these estimates were maximum (26.99 

y. iind 24.62 per cent for Bikaner farm and Nohar farm, 

respectively) at upto first parity and minimum (17.25 7. and 13.10 

7. for Bikaner farm and Nohar farm, respectively) upto sixth and 

higher parities. 

It was concluded that MYPDCI was a better estimate 

of daily milk yield as compare<{to MYPDL and MYPDLL because it 

accounts for productive and unproductive part of the parity. 

Whereas MYPDL consider the dry period of the previous lactation 

while MYPDLL neither include dry period of previous lactation nor 

of present lactation. 
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4.1.2. Averages and variation in breeding efficiency upto ith 
calving (BEi) 

The eslimateB of mean, SD and CV for breeding 

efficiency upto various stages of life was given in table 5 and 

graphically, for Bikaner farm and Nohar farm means of BE has 

been illustrated in figure 1 and E, respectively, where as CV of 

corresponding farm has been illustrated in figure 3 and 4. 

The estiiT;ate of BE upto first parity or calving 

could not be estimated by the formula proposed by Wilcox ejt 

al. (1957). The average BE upto various calvings for overall grou| 

was 80.57, 81.07, 84,25, 86.85 and 87,45 per cent for upto 

second, third, fourth, fifth and sixth and higher calvings, 

respectively. The estimates of BE for Bikaner farm were 69.60, 

73.51, 77.07, 78.78 and 85.80 per cent upto second, third, 

fourth, fifth and sixth and higher calvings and for Nohar farm 

these esti!T;ates were 85.65, 84.51, 86.56, 89.95 and 87.94 per 

cent upto second, third, fourth, fifth and sixth £;nd higher 

calvings, respectively. 

Trend of increase in BE Wc-,s shown in figure 1 and 

2 for Bikaner farm and 2, respectively. It reveals that BE for 

overall group was gradually increased upto sixth and higher 

parities. Similar increasing trend was observed on Bikaner fann 

where as for Nohar farm BE was almost equal upto second, third 

and fourth calving i.e., about 85 per cent than it increased in 

upto fifth calving and marginally decreased upto sixth and higher 

calvings. 



Tt.;ble 5 : Meaii, S.D. HXid C.V. (7.) for breeding efficiency upto 

ilh calving (BE".i) 

Upto Parity Pararnaters LRS, Bikaner LPS, Nohar Over all 

Second 

Thi rd 

Fourth 

Fifth 

Sixth 

and 

h i g h e r 

, 

N 

Me£;r, 

S.D. 

C.V. 

N 

Mean 

S.D. 

C.V. 

M 

Mean 

S.D. 

C.V. 

N 

Mean 

S.D. 

C . V. 

N 

Mean 

S.D. 

C.V. 

_ „_ „_ „ _._ „„ „_... 

43 

69.6017 

•18.0357 

E5.9127 

30 

73,5-109 

•15,9639 

H •1.7-166 

•19 

77.0784 

•13,624-1 

•17.6756 

•15 

78.7890 

-13,3458 

•16,9386 

£•1 

85.8063 

8.2617 

9.6283 

- .«. —» —» .^« ™». ._ .«- — .»» ..... ...» -.« .S„ ™„ .M. M. 

93 

85.6548 

•14.8361 

•17.3208 

66 

84.5-126 

•13.-1826 

•15.5983 

59 

86,5623 

•12.4571 

•14.3909 

39 

89.9536 

9,944-1 

-1 -1.0546 

7-1 

87.9402 

-10.2-172 

-1-1,6-183 

..„ 

-136 

80.5792 

-17.5309 

2-1.7549 

96 

8-1.0746 

-14.9324 

-18.4-180 

78 

34.252 -1 

-13.3060 

-15.7937 

54 

86.8523 

-1 -1 .9760 

-13.7889 

92 

87.453-1 

9.8037 

-1-1.2-102 
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Pc-xtro ;.;nd 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, respectively. These estimates were 

lower than the estimates obtained under present investigation. 

Lahiri ej, al. (1981) studied BE of Mariana cattle 

upto first three lactation and reported that average value of BE 

were 75.7810.97 and 78.30±0.93 per cent for the second and third 

calvingsx respectively. 

Patro and Rao (1983) and Lahiri et .aJ. (1981) 

observed increasing trend of BE in Red Sindhi and Hariana cOws, 

respectively and similar trend was obtained in the present 

investigation of Rathi cows. 

Singh ejt al. (1980) estimated the BE of Bahiwal 

cows based on five calving interval and observed that average ftE 

upto five calvings were 89.3.+ 13.59, 87.4±13.69, 88,7±13.59 and 

90.0±13.58, for second, third, fourth and fifth calvings, 

respectively. The trend was slightly different that BE was 

decreased upto third calving than increased upto fifth calvings. 

The estimates obtained by Singh e_t aj.. revealed that Sahiwal cows 

having higher estirr:ates of BE upto five calvings than the Rathi 

cows as obtained under present investigation. 

On the basis of the results obtained by the 

literature and present study it Wc;s concluded that Rathi cows 

have better BE than Red Sindhi and Hariana cows but were less 

efficient thi-.n Sahiwtil cows. 
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Table 5 further revealed that the SD of BE 

decreased with the viddition of higher order of calving. It ranges 

from rriciximum (17.53 "/.) upto second calving to minirrium <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.E6 per cent upto sixth and higher calvings. Similarly for Nohar 

farm its range w£;s 14.83 per cent upto second calving to 10.21 

per cent upto sixth and higher calving which was marginally 

higher than fifth c£xlving i.e., 9.94 per cent. 

The coefficient of variation was also gradually 

decreased, as the calving number increased. It was maximum 21.75 

per cent at upto second calving and minimum 11.21 per cent at 

upto sixth and higher calvings for overall group. Similarly,for 

Bikaner farm it was maximum 25.91 per cent at upto second calving 

and minimum 9.62 per cent at upto sixth and higher calvings and 

for Nohar farm it was maximum 17.32 per cent at upto second 

calving t;nd minimum 11.61 per cent a.t upto sixth and higher 

calvings which was slightly higher than upto fifth calving (11.05 

7.) . 

It reveals that variation for calving decreased as 

the number of calving increased and hence the breeding efficiency 

also incre£;sed. 

4.2. EFFECT OF NON-GENETIC FACTORS 

Along with genetic make up of an individual, 

environmental stimuli causes variation in production. Animals of 

good genetic potential may not develop to the limit of their 
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inherited C£p£;c:ity under poor management and malnutrition. Thus, 

consideration of environment in animal breeding is as important 

as the heredity. To study the effects of non-genetic factors 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 Non-genetic factors on lifetime production 
efficiency traits 

Least-square analysis of variance for lifetime 

production efficiency traits for various stages of life J^re given 

in tables 6 to 1 I and 1 east-squtires mê n̂s exre illustrated in 

tables 12 to 17. 

4.2.1.1. Effect of farm : 

Least-squares analysis of variance revealed that 

all the lifetime production efficiency traits viz., LTMY, MYPDLL, 

MYPDL and MYPDCI were significant (P < 0.01) by farm upto first 

parity (Table 6). 

It also indicates that LTMY was non-significantly 

affected by farm where as MYPDL was affected significantly (P 

<0.05) and MYPDLL and MYPDCI were highly significantly affected 

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

For lifetime production efficiency traits farm had 

non-significant effect on LTMY but had highly significant effect 

on mPDLL, MYPDL and MYPDCI (P < 0.01> upto third and fourth 

par i ty (Tab1es 8 and 9). 
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Tt-.;bl& 6 : Leei5t--sqiu;r e?5 £;ric.;l ysi s of v£;r i iir̂ ce of lifetime production 
effeciency traits and breeding efficiency upto first parity 

Source of 
vi:r ii-.;t ion 

H e r d Season 
of first 
calving 

Period 
of first 
calving 

R e s i d u a l s 

Degres s of 
F-reedom 

3 3 164 

Mean squares 

LTrtY 347 V7 06.50 21 1027.6 1 231367.84 218386.35 

MYF'DLL 

MYPDL 

MYPDCl 

•H-H-

41.3668 

«a-
41,36(^8 

# • « • 

11.2958 

1.6289 

1.6289 

0.6521 

• « • • « • 

7.7977 

* • « • 

7.7977 

M-it 

5.1476 

0.9846 

0.9846 

1.0577 

BE NE 

•«••«• s i gn i f i cant at p < 0.01 
* B i g T H f i cc-.;Vi t £.;t p < 0 . 0 5 

NE NE NE 

-|0 
^ 
<(P 
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Tc'.;bl& 7 : LGc-.;st-sqUc-.;r£^s cina l y s i s of v a r icivice of l i f e t i m e p r o c t u c t i on 
effeciency traits -and breeding efficiency upto second parity 

Source of 
vi-r iati on 

Degrees of 
Freedom 

Herd 

•1 

Season 
of f i r st 
calving 

3 

Period 
of first 
calV ing 

3 

Residuals 

•IHS 

Mean squares 

LTMY 37^9410,52 7E3269.34 1000688.37 1107486.73 

MYPDLL 

MYPDL 

MYPDCI 

BF 

#* 
9.8479 

•» 

7.4726 

•S-K-

7.3457 

• « • 

387.7314 

1,9392 

3.1858 

1.6835 

449.7341 

3.4707 

• « • • « • 

5.9796 

1.4151 

•H-

663.8400 

1.4159 

1.3394 

1.0059 

231.7494 

** significant at p < 0.01 
•»• significant at p < 0,05 
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Tc;b1t' 8 : Le;.;?-t--Bquar &s £.;v::.;l ysi s of Vc-.;r ic-.;ric;e of lifetime; production 
effaciancy tr-.aits and br(5eding efficiency upto third parity 

Source of 
v£:f ic-.;ti o n 

D e g r e e s o f 
F"r£vedorri 

Herd 

•1 

bcason 
of first 
calving 

3 

Period 
of first 
calving 

Residuals 

89 

Mean squares 

LTMY 2986849.39 389212-1.40 3751730.87 1886990.39 

MYPDLL 

MYPDL 

MYPDCI 

BE 

*H-

16.8693 

7.9688 

11.E06E 

624.2080 

0.8434 

0.7999 

0.4765 

499.1050 

* • « • 

3.5870 

•H-

3.6993 

•a-

2.6158 

116.8636 

0.5641 

0.9027 

0.7558 

184-80?'6 

* * s i g n i f i r . A T i t a t p < 0 . 0 1 
•K- s i gn i f i c ixv. t £.;t p < 0 .05 
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Tt ;b le 9 : Lea5t-squ£.;reB c-;r;a). y s i s of var iar;c.e of l i f e t i m e p r o d u c t i o n 
efficiency traits -.and breeding efficiency upto fourth p-arity 

Source of Herd Season Period Residuals 
Vt:r ic-,;ti on of first of first 

calving calving 

D e g r e e s o f 'I 3 2 71 
Freedom 

Moan squares 

LTMY 4022636.52 3886025.45 2658798.99 3049 108.43 

MYPDLL 

MYPDL 

MYPDCI 

BE 

* • « • 

7.8013 

*•«• 

6.9546 

• » • « • 

6.4648 

70.4075 

0.8736 

•1.0386 

•1 .6494 

•103.6310 

0.8725 

0.1411 

0.2540 

578.6783 

0.7547 

0.6915 

0.6407 

145.7303 

*•«• significant at p < 0.01 
^ significant at p < 0.05 

82 



Table 10 i L6?t-.;st~Bquc;re;s aii:.;lysis of varic.;v̂ ce' of lifetime production 
t?ffe(:iency traits and breeding efficiency upto fifth parity 

Source of Herd 
v;.;r iiition 

Degrees of 1 
Freedom 

:ason Period 
0 f f i r s t o f f i r s t 
c -a 1V i n g c a 1 v i n g 

3 

Residuals 

47 

Mean squares 

LTMY •10931196.48 53297H7.06 2148286.08 3504471.20 

MYPDLL 5,5293 0.8597 0.3604 0.4698 

MYPDL 3.8079 0.2324 0.0875 0.6409 

MYPDC.1 1.4354 0.0752 0.1342 0.5689 

BE 4.4994 
ft* 

389.2928 

*•«• signif i c,.jnt at p < 0.01 
* s i gn i f i aw, t c.;t p < 0.05 

364.1487 85.4797 
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Table 11 : l...e.'c-.;st-squi;res i;v;v-.;l ysi ft of Vcxr ii\.x-,ce of lifetime production 
effeciency traits and breeding efficiency upto sixth 
ixv;d h i g h e r pa r i t i e s . 

Eiource of Herd Season F*eriod Residuals 
variation of first of first 

c: i: 1 V i n g c a 1 v i n g 

Degrees of 1 3 2. 85 
Freedom 

Mean squi;res 

•S-'S- -ft-S-

LTMY 171476560.23 107493517-07 15740P.23.52 9711594.93 

MYPDL 

MYPDL 

MYPDCI 

BE 

•»••«• significant at p < 0.01 
* s i gn i f i ci:r: t i-l p < 0.05 

•«•-fi­

ll.0410 

-»•-»-

4.3165 

-a-s-

4.1146 

42.1605 

1.3460 

1.3051 

• » 

1.2774 

-ii-S-

374.9326 

•R-

1.8421 

1.7032 

0.6336 

-»-«-

707.6255 

0.4073 

0.4935 

0.4091 

65.5962 
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Tc-.;ble 12 : Le£.;st.-sqLU-.;re niecins, S.E. and subcU;ss number for 
various lifetime production efficiency tr̂ aits and 
breeding efficiency upto first pi;rity. 

C1C-.;ES or Pare;rricters LTMY HYPDLL MYPDL MYPDCI 
Subclass 

Over all Mean 1798.87 5.7305 5.7305 4.0222 
ji S.E. 41.2354 0.0875 0.0875 0.0907 

H 172 172 172 172 

Herd 

Bik.-.;ner Mean 1619.88c.i 5.1134a 5.1134a 3.6997a 
S.E. 68.8144 0.1461 0.1461 0.1514 
N 55 55 55 55 

Nohar Mean 1977.87b 6.3477b 6.3477b 4.3447b 
S.E. 51.8312 0.1100 0.1100 0.1140 
N 117 117 117 117 

Season of 
first calving 

Comfort Mean 1920.71a 6.0277a 6.0277a 4.1684a 
S.E. 78.4490 0.1665 0.1665 0.1726 
N 38 38 38 38 

Hot-Dry ML-an 1784.02a 5.6417a 5.6417a 3.9227a 
S.E. 66.5755 0.1413 0.1413 0.1465 
M 52 52 52 52 

Hot-Humid Mean 1733.42a 5.7288a 5.7288a 3.8909a 
S.E. 109.2770 0.2320 0.2320 0.2405 
N 19 19 19 19 

Winter Maan 1757.35a 5.5239a 5.5239a 4.1068a 
S.E. 70.1121 0.1488 0.1488 0.1543 
M 63 63 63 63 

Period of 
first c i; 1V i n g 

P-1 Mean 1674.38a 4.9896a 4.9896a 3.4396a 
(1974-80) S.E. 82.2434 0.1746 0.1746 0.1810 

N 37 37 37 37 

P-2 Moan 1821.13a 5.8656b 5.8656b 4.0630b 
(1981-85) S.E. 77.5873 0.1647 0.1647 0.1707 

N 39 39 39 39 

P-3 Mean 1828.67a 6.0421b 6.0421b 4.2780b 
(1986-90) S.E. 79.9141 0.1590 0.1590 0.1648 

N 61 61 61 61 

P-4 Mean 1871.31a 6.0249b 6.0249b 4.3082b 
(1991-93) S.E. 80.6009 0.1711 0.1711 0.1773 

N 35 35 35 35 

Note ! Figures with different letter within a class differ 
significantly (P < 0.05) 
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Te;b 1 e 13 : I... et";s t -s qui\ r e meixii s , B. E . and 5u b c 1 as s number f o r 
various lifeliniG production efficiency traits and 
breeding efficiency upto second pe-.rity. 

CliiSS or Pc.;rt.;rr;cters 
Subclass 

LTMY MYPDLL. MYPDL MYPDCI BE 

Over all Mean 
S.E. 
4̂ 

3383.56 
•117.50-10 
136 

6.3000 
0.13E8 
136 

4.763H 
0.1292 
136 

4.2353 
0.1120 
136 

78.1557 
1 .7000 

136 

Hard 

Efikciner l ietni 
S . E , 

N 

3160.12c.; 
196.0105 

43 

5 .9369a 4.4469;.; 3.9217c.; 73,8456c-.; 
0 .2216 
43 

0 . 2 1 5 5 
43 

0.1868 
43 

2 .8354 
43 

Nohar Mean 3607.00a 6.6631b 5.0795b 5.5489b 82.4659ta 
S,E, 137,3075 0.1552 0,1510 0,1308 1.9862 
N 93 93 93 93 93 

Season of 
first c i; 1V i n g 

Comfort Me£;n 3522.91c-.; 6.5203c-.; 5.0962c-.; 4.4281c; 76.2344a 
S.E. 208.7147 0.2359 0.2295 0.1989 3.0192 
N 30 30 30 30 30 

Hot-Dry Mean 3256.88a 5.9669a 4.3672a 3.8992a 79.0166a 
S.E. 196.1339 0.2217 0.2156 0,1869 2.8372 
N 36 36 36 36 36 

Hot-Humid Mean 3540,31a 6,3048a 5,018Sa 4,3658a 73,8680a 
S.E. 2 73.3253 0.3090 0.3005 0.2604 3.9538 
N 16 16 16 16 16 

Winter Mean 
S.E. 
N 

3214.11a 6.4081a 4.5707a 4.2482a 83.5040a 
183.4556 0.2074 0.2017 0.1748 2.6538 
54 54 54 54 54 

Period of 
first c t; 1V i n g 

F'~1 Mean 3433,62a 5,7562a 4,4209a 3,9256a 70,7477a 
<1V74"80) S.E. 193.1713 0.2184 0.2124 0.1840 2.7943 

N 34 34 34 34 34 

P-2 Mean 3323.66a 6.2121a 4.5672a 4.1706a 76.9681ab 
(1981-85) S.E. 163.2909 0.1846 0.1795 0.1556 2.3621 

N 44 44 44 44 44 

P-3 Mean 3630.64a 6,4338a 5,3860b 4,4478a 81,7297b 
(1986-90) S.E. 195.1010 0.2206 0.2145 0.1859 2.8222 

N 46 46 46 46 46 

P-.4 
(1991-93) 

Mean 
S.E, 
N 

3146,33a 
313.5230 
12 

6.7980a 4.6788ab 4.3972a 83.1775b 
0.3545 0.3447 0.2987 4.5353 
12 12 12 12 

Note s Figures with different letter within a class differ 
significantly (P < 0.05) 
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Tiible 14 : Le-cMSt--square rnec-iViS, S.E. and subclass number for 
Vw^rious lifetime production efficiency traits and 
breeding efficiency upto third parity. 

Clc".;ss or Pari-iiT:c;ters 
Subclass 

LTMY MYPDLL MYPDL MYPDCI BE 

Over all Mean 
S. E. 
M 

5275.71 
169.5053 

6.4003 
0.0926 
96 

6.8314 
0.1172 
96 

4.2921 
0.1072 
96 

78.2415 
1.6774 

96 

Herd 

Bikaner 

Nohar 

Mean 
S.E. 
N 

Mean 
S.E. 
M 

5057.71a 
279.0558 
30 

5493.51a 
198.8661 
66 

5.8626a 4.4756a 3.8702a 75.0925a 
0.1525 0.1930 0.1766 2.7615 
30 30 30 30 

6,.9179b 5.1873b 4.7141b 81.3906a 
0,1087 0.1375 0.1258 1.9680 
66 66 66 63 

Season of 
first Ct-.;lving 

Comfort Mean 5307.26a 6.6520a 5.0426a 4.4865a 75.8832a 
S.E. 305.1015 0.1668 0„2110 0.1931 3.0193 
N 21 21 21 21 21 

Hot-Dry Mean 4846,76a 6.2973a 4.69'1'la 4.2296a 78.5702a 
S,E. 265.9189 0.1454 0,1839 0.1683 2.6315 
N 30 30 30 30 30 

Hot-Humid Mean 6028.65a 6.4669a 4.9672a 4.3243a 73.2327a 
S.E. 446.5727 0.2441 0,3088 0.2826 4.4193 
N 10 10 10 10 10 

Winter Mean 
S.E. 
N 

Period of 
first calving 

4920.17a 6.184ea 4.6216a 4.1282a 85.2801a 
271.2501 0.1483 0.1876 0.1716 2.6843 
35 35 35 35 35 

P~1 
(1V/4-S0) 

Mean 
S.E. 
N 

5260.90a 
279,5687 
27 

5.9936; 
0.1528 
27 

4.4173a 3.9346a 76.4700a 
0.1933 0.1769 2.7666 
27 27 

P-2 
(1981-85) 

Moan 
S.E. 
N 

4925.39a 
228.5303 
38 

6.4320ab 4.8669ab 4«349''ab 77.5165a 
0.1249 
38 

0.1580 
38 

0.1446 
38 

2615 
38 

P-3 
(1986-90) 

Mean 
S.E. 
N 

5640.84a 
308.5204 
31 

6.7751b 5.2102b 4.5924b 80.7381a 
0.1686 0.2133 0.1952 3.0531 
31 31 31 31 

Note ! Figures with different letter within a class differ 
significantly (P < 0.05) 
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T£-.;b 1 e -15 ! L.ei.;st--5qlU;r e mec,;v:s , S. E . £;nd subc 1 i.\SB viumbe; r for 
various lifetime production efficiency traits and 
breeding efficiency upto fourth pc-.;rity. 

CliASS or 
Subclass 

Pi.;rt".;rr;C:tGr 5 LTMY MYPDLL HYPDL MYPDCI BE 

Over all Mean 
S.E. 
M 

6883.81 
270.2596 
78 

6.6370 
0.1344 
78 

4.8221 
0.1287 
78 

4.4046 
0.1238 
78 

83.8322 
1.8683 

78 

Herd 

E<i kaner 

No bar 

Mean 
O M ni. n 

N 

Mean 
S.E. 
N 

6565.70c-,; 
471.7327 
19 

7201.91a 
277.4003 
59 

6.1940a 
0.2347 
19 

7.0800b 
0.1380 
59 

4.4038a 
0.2246 
19 

5.2404b 
0.1321 
59 

4.0013a 
0.2162 
19 

4.8079b 
0.1271 
59 

82.5014a 
3.26IE 
19 

85.1631a 
1.9177 

59 

S;3ason of 
f i r s t Ciilving 

Comfort 

Hot-Dry 

Hot-Humid 

Winter 

Period of 
first cal 

P-1 
(•IV 74-80) 

P~2 
(1981-85) 

P~3 
(1986-90) 

— , _ 

MecMn 
S.E. 
N 

Msvin 
S. E. 
N 

Mean 
S.E. 
N 

M;?an 
S.E. 
N 

V i n g 

Mean 
W M 1^ « 

N 

Moan 
S.E. 
N 

Mean 
w N kU. m 

N 
i. 

7530.64a 
497.4531 
14 

6640.-"./la 
433.3901 
23 

7043.84a 
645,7731 
08 

6320.31a 
362.3436 
33 

8689.02a 
357.2597 
27 

6645.60a 
372.4138 
30 

7316,81a 
506.6008 
21 

6.8124a 
0,2474 
14 

6,3950a 
0.2156 
23 

6.5192a 
0.3212 
08 

6.8215a 
0.1802 
33 

6.6024a 
0.1774 
27 

6.4576a 
0,1852 
30 

6.8511a 
0.2520 
21 

. — _„. «-.__„« ™. «„ ._ „. 

5.1600a 
0.2369 
14 

4.6108a 
0.2063 
23 

4.5818a 
0.3075 
08 

4.935Sa 
0.1725 
33 

4.8461a 
0.1701 
27 

4.739Qa 
0.1773 
30 

4.8811a 
0.2412 
21 

,.«-.-_.„„.« _„ -„ .„„ „. 

4.8653a 
0.2280 
14 

4.1265a 
0.1986 
23 

4.1318a 
0.2960 
08 

4.4948a 
0.1660 
33 

4,4099a 
0,1637 
27 

4.2991a 
0.1707 
30 

4.5049a 
0.2322 
21 

~ — .w «». . -™ _™ ..... _ 

79.7486a 
3.4390 
14 

83.4687a 
2.9961 

23 

86.7080a 
4.4644 
08 

85.4036a 
2.5050 

33 

77.4999a 
2,4698 

27 

84.7411a 
2.5746 

30 

89.2557a 
3.5(523 

21 
„ __, „ , ,„„ „_ „„ _...,__,_ 

Note : Figures with different letter within i; class differ 
significantly (P < 0.05) 
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Table 16 : Lec-.;st"squt-.;re rnecMns, S.E. ;̂̂ id subc.lc-,;tts number for 
various lifetime production efficiency traits and 
breeding efficiency upto fifth pc.;rity. 

Cle;ss or 
Subclass 

P£-.;rc-.;rr;c;ters LIMY MYPDLL MYPDL MYPDCI BE 

Over all Mean 8510.14 
S.E. 44H.3E41 

H 54 

6,7140 
0.1619 
54 

4.9037 
0.1891 
54 

4.6158 
0.1782 
54 

86.9235 
2.1845 
54 

Herd 

Bikaner Mean 7870.53a 6.2591a 4.5228a 4.3841a 86.5131a 
S.E. 702-9896 0.2574 0.3006 0.2832 3.4719 
N 15 15 15 15 15 

No bar Maan 
S.E. 
N 

9149.75a 
399.2712 
39 

7.1689b 5.2778b 4.8476a 87.3339a 
0.1416 
39 

0.1707 
39 

0.1608 
39 

1.9719 
39 

S-aason of 
first calving 

Comfort Mean 8955.08a 6.9113a 5.0834a 4.6684a 78.3463a 
S.E. 562.3677 0.2059 0.2405 0.2265 2.7774 
N 14 14 14 14 14 

Hot-Dry Mean 7593.15a 6.3735a 4„7611a 4.5215a 89.7090b 
S.E. 605.8176 0.2218 0.2590 0.2440 2.9920 
N 15 15 15 15 15 

Hot-Humid Mean 9367.49a 
S.E. 1209.5575 
N 03 

6.6433a 4.7760a 4.5812a 87,8874ab 
0.4428 0.5173 0.4873 5.9737 
03 03 03 03 

Winter Moan 

M 
Period of 
f i r 51 c £.; 1 V i n g 

8124.8'! a 6.9277a 4.9807a 4.6923a 91.7513b 
482,8971 0.1768 0.2065 0.1945 2.3849 
22 22 22 22 22 

P-1 Mean 9012.93a 6.5697a 4.7989a 4.4895a 80.5474a 
<19 74-80) S.E. 453,3492 0.1659 0.1938 0.1826 2,2389 

N 22 22 22 22 22 

P-2 
<1981-85) 

Mean 
S.E. 
N 

8486.21a 
558,2227 
22 

6,85Sea 4.9341a 4.6542a 89.5912a 
0.2043 0,2387 0.2249 2.7569 
22 22 22 

P-3 
(1986-90 ) 

MeiUT 

N 

8031 .25a 
829 .2464 

10 

6.7134; 
0.3036 
10 

4.9679a 4.7038a 90.6318a 
0.3546 0.3341 4.0954 
10 10 10 

Note : Figures with different letter within a class differ 
significantly (P < 0.05) 
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T̂ ;ble 17 : Lfcc;st--sque;re me£;ns, S.Ei. arid subclc-.;BB number for 
various lifetime production efficiency traits and 
breeding efficiency upto sixth £;nd higher pe;rities 

C1 ixss or 
Subclass 

Over all 
yi 

Herd 

Bikc-.;ner 

Pc-,;rc-.;rr;cters LTMY 

Mean •1-I026„63 
B.E, 687.3610 
N 9E 

Mec,;n 9164.09£; 

MYPDLL 

6.9E63 
0.1407 
92 

6.4537£; 

MYPDL 

5.3630 
0.1549 
92 

5.0675 c.; 

MYPDCI 

4.7968 
0.1410 
92 

4.5083.-.; 

BE 

89.4619 
1.7804 

92 

90.3855 

J.E 
N 

988.9133 
21 

0.2025 
1 21 21 

Mohar Mean 12889.17b 7,3990b 5.6585b 5.0853b 88.5584,:.̂  
S.E. 599.9343 0.1228 0.1352 0.1231 1.5591 
N 71 71 71 71 71 

Season of 
f i r s t c i.; 1V i n g 

Comfort 

Hot-Dry 

Hot-Humid 

Winter 

Period of 
first c i\ 1 

P-1 
(1974-80) 

P-2 
(1981-85) 

P-3 
(1986-90) 

lie.-.;n 
S.E. 
N 

Mean 
S.E. 
N 

Mean 
S F 
V.J u 1.... n 

N 

M;3an 

S.E, 
N 

V i n g 

Mean 
S.E, 
N 

Mean 
S.E. 
N 

Me£;n 
S. E. 
N 

11081.97a 
1018.60 
13 

8153.90b 
930.3830 
35 

14301.48a 
1298.0816 

10 

10569.15ab 
651.5733 
34 

12235.95a 
506,9473 
52 

11568,60a 
726.9009 
35 

9277.33a 
1605,4645 

05 

7.1038a 
0.2086 
13 

6.5521a 
0.1905 
35 

7.0842a 
0.2658 
10 

6,9649a 
0.1334 
34 

6.6519a 
0,1038 
52 

7.1750b 
0.1488 
35 

6.9522ab 
0.3286 
05 

5.4692a 
0.2292 
13 

5.0883a 
0.2097 
35 

5.7214a 
0.2926 
10 

5.1730a 
0.1468 
34 

4.9460a 
0.1142 
52 

5.276'la 
0.1638 
35 

5.8665a 
0,3619 
05 

5.0689a 
0.2090 
13 

4,4849b 
0.1909 
35 

4.9825ab 
0.2664 
10 

4.6509ab 
0.1337 
34 

5.5670a 
0.1040 
52 

4.8546a 
0.1492 
35 

4.9688a 
0.3295 
05 

83.6723a 
2.6472 
13 

93.0362b 
2.4179 

35 

87.4167a1 
3.3736 
10 

93.7225b 
1.6933 

34 

81.7925a 
1.3175 

52 

91.2050b 
1.8891 

35 

95.4883b 
4.1724 

05 

Note : Figures with different letter within 
significantly (P < 0,05) 

c 1 £.; 5 s d i f f e r 
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Upto fifth parity LTMY and MYPDCI were affected 

non-significantly by farm where as MYPDL was significantly <P 

<0.05) and MYPDLL highly significantly affected (P <0.0D by farm 

(Table 10). 

The affect of farm was found highly significant (P 

<0.01) on LTMY, MYPDLL, MYPDL and MYPDCI upto sixth and higher 

parities (Table 11). 

The significant difference between two farms 

stated that the feeding regimes at two farms might be different 

and due to this difference between the lifetime production 

efficiency traits of the two farms was observed. 

These tables revealed that animals of Noh£;r farm 

were having better production than the animals of Bikaner farm 

throughout the lifetime, which might be due to ewailabi1ity of 

green fodder throughout the year. 

Deshpande e_t &}_. (1988) evaluated on the basis of 

least-squares analysis of variance of milk yield per day of 

second calving that the influence of farms had highly significant 

effect in Friesian X Sahiwal crossbreds. 

The least-squ£^,res means for lifetime milk yield, 

average daily milk yield for lifetime lactation, lifetime 

lactation period in Jersey cows was investigated by Kathoch ejt 

al. (1990) and reported that farm had a significant effect on all 

these t r a its. 

91 



Gandhi and Gurnani <-1992) evaluated milk yield per 

day of lactation length, per day of first calving interval, per 

day of c.ige at firsit calving interval, per day of second lacti\tion 

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 

cattle ixnd reported that fc;rm had significemt effect on cill these 

production efficiency traits except for milk yield per day of 

second lacta.tion length and aver^xge milk yield per day of first 

and second lactation where it effect non~significantly. 

4-E.1.2. Effect of season and period of first calving 

The effect of season of first calving was observed 

non-significant for all the lifetime production efficiency treuts 

upto various stages of lifetime except at parity sixth and higher 

where MYPUCI (P <0.05) and LTMY (P <0.0-1) was observed 

significant. This might be due to availablitye in Hot-Dry season 

and the significant difference was observed of this season with 

other seasons. <Table 12-17). 

The effect of period of first calving was observed 

non-significant for LTMY and significant (P < 0.05) for MYPDCl, 

MYPDLL and MYPDL upto first parity. This might be because of the 

anirr;als 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 significant difference of 

this period was observed with other three periods (Table 12). 
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The effect of period was observed non-significent 

for LTMY, MYPDLL and MYPDCI but observed significant (P <0.0D 

for MYPDL upto second p^xrity. This might be becc>,use of plenty 

availability of nutrition through out lactation of these animals 

who calved first time in period-3 which may be due to good 

rainfall and better rr-.anagemental conditions and decreased the dry 

period and increased lactcAtion yield, hence creates significant 

difference in MYPDL of period~3 (1986-90) with other three 

set.;sons. 

The effect of period was obtained non-significant 

for LTMY but significant for MYPDLL and MYPDCI <P <0.05) and 

MYPDLL <P < 0.01) upto third parity. This might be because of 

drought or other managemental condition through out lifetime for 

animal calving in period-l (1974-80). The mi'ilnutrition in these 

anirr-.als 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 lifetime production efficiency traits upto fourth and 

upto fifth parity. 

The effect of period for LTMY, MYPDL and MYPDCI 

was observed nonsignificant but for MYPDL and MYPDLL significant 

(P <0.05). This might be due to the animals calved first time in 

period-1 (1974-80) got poor nutritional and rr-.anagemental 

condition and which ultimately creates significant difference in 

MYPDLL of period-l with other two periods. 
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Similar results were obtained by Bagherwal and 

Khan (1991). They reported a non~sii3nif i cant effect of period and 

season of first calving on first four lactation yields except of 

a significant effect of period on first lactation yield. 

Singh ejt &l_. (1987) reported a non-significant 

effect of period and season of birth on cumulative yield in first 

three lactations of crossbred cows. Similar conclusions were 

drawn by Bhambure vind D^iVs (1989) on milk yield. 

Gahlot (1990) reported non~signif i c£.uit effect of 

period and season of first calving on lifetime milk yield, milk 

yield per day of herd life upto termination of ith IcActation, 

milk yield per day of herd life upto start of next lactation anvi 

milk yield per day of lactating life from first to upto seventh 

parity for Tharparkar cattle. Similar results were obtained for 

Rathi cattle upto five parities by Gupta (1993). 

Gandhi and (jurnani (1992) observed non-significant 

effect of period and season of calving on some production 

efficiency traits of Sahiwal cattle. However, significant effect 

of period on milk yield per day of first lact£;tion and that 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 Nagarcenkar (1988) on lifetime milk 

yield upto 3, 5 and 7 lactations and on milk yield per day of 

lactation length, milk yield per day of calving interval, milk 

yield per day of dry period and milk yield per day of life time. 
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On the contrary, ^significant effect of period tuid 

se,3ison of calving were reported on milk yield per day of age at 

second calving by Deshpande .et. al. (1988), and on first lactation 

milk yield, milk yields per day of first lactation length and 

first calving interval by Murdia and Tripsthi {^99•^). 

4.H.2 Effect of non-genetic factors on breeding efficiency upto 
various stages of life 

Least-squtires analysis of variance for breeding 

efficiency upto various stages of life are given in table 6-11 

and least-squares means are tabulated in table 1E-17. 

4-S.H.1. Effect of farm : 

Effect of farm on breeding efficiency was observed 

significant upto second parity ( p < 0.01) upto third parity (F-* 

<0.05) iind non-significant upto fourth, fifth and sixth and higher 

parities. This significant difference might be due to different 

feeding regimes at two farms. 

4.2.E.2. Effect of season and period of first calving on breeding 
efficiency 5 

The effect of season was noticed non-significant 

on BE upto second, third and fourth parity, after that for fifty 

parity and sixth and higher parities it was observed significant 

(P < 0.01). This significant difference in different season was 

observed due to Beason-1 (Comfort) in both fifth and sixth and 

higher parities which might be because that the anirrials calved 

during Comfort season might be conceived in the months of rains 
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;̂̂ d due to lack of availability of fodder in prior months of 

rainy season the calving interval increased, which inturn 

decreases the BE. and creates significant difference with other 

seasons. 

The effect of period was observed non-significant 

on BE upto third, fourth and fifth parity while significant 

(P <0.05) at upto second parity and highly significtmt (P <0.01) 

at upto sixth and higher parities. 

This significant difference in both the parities 

was due to period-1 (1974-80), means the anirr-.als calved first 

time in this period. Due to drought c-.xnd poor managemental 

conditions in this period the calving interval of animal calved 

during this period increcssed which inturn decreases the BE and 

significant difference creates with other periods of the same 

pi; r i t i e 5 . 

The effect of various factors on breeding 

efficiency estirrjates based on five calving interval was studied 

by Singh e_t aj_. (1980) and reported that effect of farms and 

periods were significant on the breeding efficiency based on five 

ceilving interval. 

Mondal and Choudhuri (1987) observed breeding 

efficiency of IMon-Descr i pt, Hariana, Hariana X Non~Descript and 

Jersey X Hariana upto different parities and reported that season 

and period of calving significantly effect the breeding 

efficiency in all breed types except for Jersey X Hariana, the 

breeding efficiency of which was only affected by season of 

c i; 1V i n g . 
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Breeding efficiency of Jersey cows in first four 

pjirities were analysed by Ray and Kotpalal (1987) and observed 

th«-.;t breeding efficiency of four p£;rities were significantly 

affected by farm and year in first and second parity where as 

season in third and fourth pcirity. 

Friesian X Bahiwal cows c7,t two fctrms were analysed 

for breeding efficiency by Sodakar et_ al_. (1988) and reported thai 

season and farm did not significantly ciffect the breeding 

efficiency but it was affected by period of birth. 

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

The phenotypic correlation is association between 

phenotypic values of different traits measured on the same 

animal. It is a joint function of genotype and environment and 

interaction if any, between the two, but their relative 

contribution may vary. 

4.3.1. Phenotypic association among different lifetime production 
efficiency traits 

The phenotypic correlations among different 

lifetime production efficiency traits have been illustrated in 

tables 18 to E3 upto various parities. 

4.3.1.1. Association of LTMY with MYPDLL, MYPDL and MYPDCl s 

Estimates of phenotypic correlation coefficients 

of lifetime milk yield (LTMY) with milk yield per day of 

lactating life (MYPDLL), milk yield per day of productive life 
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Te;ble 18 : Assoc i i i t i o n iimc-ng d i f f e r e n t l i f e t i m e p r o d u c t i o n t r a i t s 
a n d breed i n g e f f e c i e n c y u p t o f i r s t p a r i t y 

F^arameters iY 

LRS, Bikaner No. 55 

LI MY 1.0000 

MYPOLL 

MYPDL 

MYPDCI 

LRS, Nohar 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

Over all 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

0.6943 

0.6943 

0.7750 

No. M / 

•1.0000 

0.550E 

0,550E 

0.7670 

No. 172 

1.0000 

0.5952 

0.5952 

0.7632 

MYPDLL 

1.0000 

1.0000 

0.6235 

1.0000 

1.0000 

0.6482 

1.0000 

1.0000 

0.6586 

MYPDL 

1.0000 

0.6235 

1.0000 

0.6482 

1.0000 

0.6586 

MYPDCI 

1.0000 

1.0000 

1.0000 

All correlation coefficients are significant at P<0.01 
No. -Number of observ^iti ons 
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Table 19 : As5vOelation t.;rr;ong differt^nt- lifetime production traits 
and breeding effeciency upto second parity 

Parameters 1.-TMY MYPDLL MYPDL 

LRS, Bikaner No. 43 

LTMY 1.0000 

MYPDLL 0,. 7251 

MYPDL 0,8032 

MYHOCI 

BE 

LRS, Nohar 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

Be 

Over all 

LT MY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

0.7588 

"0.3112 

No. 93 

1.0000 

0.6409 

0.8042 

0.8019 

--0.4815 

No. 136 

1.0000 

0.6246 

0.7531 

0.6421 

•-0.2124 

1.0000 

0.7260 

0.8036 

NS 
0.0249 

MYPDCI BE 

1.0000 

0.8706 

0.7043 

NB 
0.1897 

1.0000 

0.9226 

NS 
0.0273 

1.0000 

NS 
0.0835 

1.0000 

0.7477 

0.8135 

NS 
0.0314 

1.0000 

0.8230 

NS 
0.0632 

1.0000 

NS 
0.0520 

. 0000 

, 0000 

1.0000 

0.8545 

NS 
0.0129 

1.0000 

NS 
0.0865 1.0000 

M -.. ™ — «... -« ._. _«. , 

NS indicates non-significant correlation while all other were 
5 i gn i f i car^ t at p< 0.01 

No. =Number of observations 
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Ti;ble 20 : Association .-.iniong different lifetime production traits 
and breeding effeciency upto third parity 

P>arametars -TMY MYPOLL MYPDL MYPDCI BE 

LRS, B i k a n e r N o . 30 

LTMY 1 . 0 0 0 0 

MYPDLL 

MYPDL 

MYPDCI 

BE 

LPS, Nohar 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

Over all 

LIMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

NS indicates 

0.7568 

0.7815 

0.6735 

NS 
-0.3032 

No . 66 

•1 .0000 

0.7140 

0.7783 

0.7137 

NS 
-0.1810 

No . 96 

1.0000 

0.7666 

0.8020 

0.7448 

NS 
-0.2418 

non-signi 

1,0000 

0.7648 

0.7714 

NS 
0.0921 

1.0000 

0.7463 

0.7432 

NS 
0.0638 

1.0000 

0.7525 

0.7578 

NS 
0.0901 

. ficant cor re 1 

1.0000 

0.8778 

NS 
0.1417 

1.0000 

0.9166 

NS 
0.1224 

1.0000 

0.9003 

NS 
0.0695 

at ion while 

1.0000 

NS 
0.0453 

1.0000 

NS 
0.1252 

1.0000 

NS 
0.0928 

.all 01her 

1.0000 

1.0000 

1.0000 

were 
s i gn i f i c an t i\ t p< 0 . 0 1 

No. ^Number o f o b s e r v a t i o n s 
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T i\ b 1G 21 ". A 5 s o c: i £.; t i o n c".; rr; o n g d i f f e r e n t 1 i f e t i m e p r o d u c: t i o n t r £; i t s 
and b r e e d i n g e f f e c i e n c y u p t o f o u r t h p a r i t y 

F-'jrarrieters LTMY 

LRS, Bikaner No. 19 

LTMY 1.0000 

MYPOLL 0.682E 

MYPOLL 

•1 .0000 

MYPDL MYPDCI BE 

MYPDL 

MYPDCI 

BE 

LPS, Nohar 

LT MY 

MYPOLL 

MYPDL 

MYPDCI 

BE 

Over all 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

0.8112 

0.8039 

-0,5918 

No. 59 

1.0000 

0.6851 

0.7609 

0.7918 

-0.3241 

No . 78 

1 .0000 

0.7314 

0.7023 

0.7408 

-0.2617 

0.7040 

0.6713 

NS 
0.3877 

1.0000 

0.7243 

0.7634 

NS 
0.0409 

1.0000 

0.6962 

0.7442 

NS 
0.1118 

1.0000 

0.7081 

NS 
0.0802 

1.0000 

0.9180 

NS 
0.0198 

1.0000 

0.8440 

NS 
0.1984 

1.0000 

NS 
0.2630 

1.0000 

NS 
0.0569 

1.0000 

NS 
0.0902 

1.0000 

1.0000 

1.0000 

NS indicates non-significant correlation while all other were 
s i g n i f i c a n t f; t p < 0.01 

N 0 . ••••= N u m b e r o f o b s e r v a t i o n s 
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Tabic-; 2E : Assoc it-.;ti on arriong different lifetime production 

and breeding effeciency upto fifth parity 

t r a its 

Parameters LTHY 

LRS, Bikaner No. IS 

HYPDLL MYPDL MYPDCI BE 

LTMY 

MYPOLL 

MYPDL 

MYPDCI 

BE 

LRS, Nohar 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

Over all 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

•1.0000 

0.8-151 

0.8026 

0.7914 

-0,5497 

No, 39 

1.0000 

0.6347 

0.7052 

0.7133 

-0.3231 

No. 54 

1.0000 

0.7674 

0.7039 

0.7252 

-0„3518 

1.0000 

0.80S1 

0.8804 

NS 
0.2179 

1.0000 

0.6496 

0.6713 

NS 
0,1556 

1.0000 

0.6036 

0.6525 

NB 
0.2007 

1.0000 

0.8895 

NS 
0.1255 

1.0000 

0,9149 

NS 
0.2263 

1.0000 

0.9122 

NS 
0.1942 

1.0000 

NS 
0.1475 

1.0000 

NS 
0.3164 

1.0000 

NS 
0.2410 

1.0000 

1.OOOO 

1.0000 

NS indicates non-significant correlation while all other were 
s i gn i f i c i\r. t a t p< 0.01 

No. =Number of observ,ation<;; 
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Tc.;ble 23 s Association among different lifetimt-? production 
and breeding effeciency upto sixth and higher p 

Pa r am e t e r s LIMY 

LRS, Bikaner No. S'l 

MYPDLL MYPDL HYPDCI 

t r £; i 15 
a r i t i e s 

BE 

L..TMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 

LRS, Nohar 

LTMY 

MYPDLL 

MYPDL 

MYPD.CI 

BE 

Over all 

LTMY 

MYPDLL 

MYPDL 

MYPDCI 

BE 
„ 

•1 .0000 

0,7055 

0,798-1 

0.793H 

-0.4E87 

No. 71 

•1.0000 

0.7052 

0.6523 

0.69-15 

•-0.2967 

No. 92 

•1 .0000 

0.6956 

0.8200 

0.8084 

-0.3-129 

•1 .0000 

0.8822 

0.8849 

NS 
0.2-124 

-1 .0000 

0.6486 

0.7793 

NS 
0.1391 

1.0000 

0.6846 

0.6635 

NS 
0.1018 

. . _.. 

1.0000 

0.8734 

NS 
0.1206 

1.0000 

0.7707 

NS 
0.0960 

1.0000 

0.8138 

NS 
0.1492 

_ 

1.0000 

NS 
0,1718 

1.0000 

NS 
0.1592 

1.0000 

NS 
0.0983 

... . „,. „„. -„ 

1.0000 

1.0000 

1.0000 
. „» .„ __ — __ .-._«-... -™ 

NS indicates non-significant correlation while all other were 
s i g n i f i c t.; r; t a t p < 0 . 0 1 

No. =NuiTiber of o b s e r v a t i o n s 
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upto termination of ith lactation (MYPDL) and milk yield per day 

of productive life upto start of next lactation (MYPDCI) were 

0.5952, 0.5952 and 0.7632 upto first parity; 0.6246, 0.753-1 and 

0.642-1 upto second parity; 0.7666, 0.8020 and 0.7448 upto third 

parity; 0.73-14, 0.7023 and 0.7408 upto fourth parity; 0.7674, 

0.7039 and 0.7252 upto fifth parity and 0.6956, 0.8200 and 0.8084 

upto sixth and higher parities, respectively for overall group of 

Rathi cows. These estimates for Rathi cows of Bikaner farm were 

0.6943, 0.6943 and 0.7750 upto first parity; 0.725-1, 0.8032 and 

0.7588 upto second parity; 0.7568, 0.7815 and 0.6734 upto third 

parity; 0.6822, 0.8-112 and 0.8039 upto fourth parity; 0.815-1, 

0.8026 and 0.7914 upto fifth parity and 0,7055, 0.7981 and 0.793E 

upto sixth £;nd higher parities, respectively whereas for Rathi 

cows of Nohar farm, these estimates were 0.5502, 0.5502 and 

0.7670 for first parity; 0.6409, 0.8042 and 0.8019 upto second 

parity; 0.7140, 0.7783 and 0.7137 upto third parity; 0.685-1, 

0.7609 and 0.7918 upto fourth parity; 0.6347, 0.7052 and 0.7 133 

upto fifth parity and 0.7052, 0.6523 and 0.6915 upto sixth and 

higher parities, respectively. 

These estimates were high in magnitude, positive 

and statistically significant ( p < 0.01) at all the stages of 

lifetime indicating that higher performers were also higher 

producers. 

Gupta (-1993) obtsiined similar results upto various 

parities in Rathi cattle. He also obtained high magnitude, 

positive and highly signific£;nt phenotypic correlation of LTMY 

with MYPDLL, MYPDL and MYPDCI and concluded that higher 

performers were efficient producers too. 
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Sirnilc;rly, high mt?>gni tude, positive and highly 

significant phenotypic correlation of LTMY with MYPDLL, MYPDL and 

MYPDCI were noticed by Gahlot <1990) in Tharparkar cows. 

Gill and Allaire (1976) estimated the phenotypic 

correl£;tion of lifetime milk yield with milk yield per day of 

life and herd life as 0,63 and 0.97, respectively in dairy cattle. 

Dhumal ejt aj_. (-1993) also noticed phenotypic 

correlation of lactation yield with milk yield per day of 

li;ctation length and milk yield per day of calving interval and 

reported that these were high in magnitude, positive and 

si gnif i Cc-.;ntl y correlated , 

4.3.1.2. Association of MYPDLL with MYPDL and MYPDCI : 

The estimates of phenotypic correlation 

coefficients of milk yield per day lactating life (MYPDLL) with 

milk yield per day of productive life upto termination of ith 

lactation (MYPDL), milk yield per day of productive life upto 

start of next lactation (MYPDCI) were 1.0000 and 0.6586 upto 

first parity; 0.7260 and 0.8036 upto second parity; 0.7525 and 

0.7578 upto third parity; 0.6942 and 0.7442 upto fourth parity; 

0.6036 and 0.6525 upto fifth parity and 0.6846 and 0.6635 upto 

sixth and higher parities, respectively for overall group of 

Rathi cows. These estimates for Rathi cows of Bikaner farm were 

1.0000 and 0.6235 upto 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 parity 

and 0.8822 and 0.8849 upto sixth and higher parities, 
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respectively, whereeis for Nohar farm i.e., Nohtxr, these estimates 

were 1.0000 and 0.6482 upto first parity; 0.7477 and 0.8135 upto 

second parity; 0.7463 and 0.7432 upto third parity; 0.7243 and 

0.7634 upto fourth parity; 0.6496 and 0.6713 upto fifth parity 

ŝnd 0.6486 and 0.7793 upto sixth iuid higher parities, 

respectively. 

These correlations were very high, positive and 

statistically significant (P < 0.01) at all the stages of 

lifetime. 

Similar associi;tion arrsong MYPDLL with MYPDL and 

MYPDCI were reported by Gupta (1993) in Rathi cows and Gahlot 

(1990) i n Tht-.x r pi\ r ka r cows. 

Ulmek and Patel (1993) obtained positive and 

significant phenotypic correlation among milk yield per day of 

first calving intervc?.! and milk yield per day of first lactation 

length. 

4.3.1.3. Association of MYPDL with MYPDCI : 

The estimates of phenotypic correlation 

coefficients between milk yield per day of productive life upto 

termination of ith lactation (MYPDL) and milk yield per day of 

productive life upto start of ne>;t lactation (MYPDCI) were 0,6586 

upto first parity; 0.S545 upto second parity; 0.9003 upto third 

parity; 0.8440 upto fourth parity; 0.9122 upto fifth parity; and 

0.8138 upto sixth and higher parities for overall group of Rathi 

cows. The corresponding correla^tion coefficients for Rc-̂ thi cows 
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of Bikcaier farm were 0.6E35, 0.9226, 0.8778, 0.7081, 0.8895 and 

0.8734 upto first, second, third, fourth, fifth and sixth and 

higher piirities, respectively, while for Rathi cows of Nohc;r fc?,rm 

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 rr;agnitude, positive and statistically 

significant (P < 0.01). 

The positive and high magnitude correlations 

between production efficiency traits like MYPDLL and MYPDCl, 

which are composite traits represented £1 ratio of lifetime 

production to the productive life time upto various stages of 

productive life suggesting that any of the production efficiency 

traits is sufficient for selection of animals for improvement in 

production efficiency. In terms of merit,however, MYPDCl might be 

better measure of production efficiency as it considers both 

productive and unproductive part of productive life whereas MYF*DL 

does not consider the dry period of current lactation and it 

tc;kes in account only the productive part of current lactation. 

Similar results were obtained by Gahlot (1990) on 

Tharparkar cows for association between MYPDL and MYPDCl upto 

various stages of life. He also concluded that the traits 

considering productive as well as unproductive portion of 

lifetime was better one then those which consider only 

productive life or did not account the dry period of the current 

lactation. Similarly, Gupta (1993) also observed same results in 

Riithi cattle upto various stages of life. 
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4.3.2. Phenotypic association among breeding efficiency and 
different lifetime production efficiency traits 

The phenotypic. correlation between BE and 

different lifetime production efficiency traits 3ire illustrated 

in tc?,ble5 16 to 23. 

The estimates of phenotypic correlation 

coefficients of BE with LTHY, MYPDLL, HYPDL and MYPDCl were •-

0.2-124, 0.0249, 0.0219 and 0.0865 upto second parity? -0,2418, 

0.0901, 0.0695 and 0.09E8 upto third parity? --0,2617, 0.1118, 

0.1984 and 0.0902 upto fourth parity? -0.3518, 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 parity? 

-•-0,5918, 0.3877, 0.0802 and 0,2630 upto fourth parity? -0,5497, 

0,2179, 0.1255 and 0.1475 upto fifth parity and -0.4287, 0.2127, 

0.1206 and 0.1718 upto sixth and higher parities, respectively, 

while for Rathi cows of Nohar farm, these estimates were -0.4815, 

0.0314, 0,0632 and 0,0520 upto second parity? -0.1810, 0.0638, 

0.1224 and 0,1252 upto third parity? -0,3241, 0.0409, 0,0198 and 

0.0569 upto fourth parity? -0,3231, 0,1556, 0.2263 and 0.3164 

upto fifth parity and -0,2967, 0.1391, 0,0960 and 0.1592 upto 

sixth and higher pixrities, respectively. 

These estimates indicates that BE was negatively 

and significantly correlated with LTMY upto all the stages of 

life except upto third parity where it was non-significant for 

Bikaner farm, Nohar farm and overall group of Rathi cows. 
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It is also indicated that EC was positive and non-

significantly correlated phenotypically with MTPDLL, HYPDL and 

MYPDCI upto all the stages of life for Bikaner farm, Nohar farm 

and overall group of Rathi cows. 

On review cited for correlation of BE with 

lifetime production efficiency traits, only few references could 

be obtained on association of these traits and for cor reliction of 

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

Gupta &-t~id Bhatnagar (1979) observed the negative 

relationship between breeding efficiency and five lactation milk 

yield. Negative and significant correlation between breeding 

efficiency ând producing ability was observed by Kumar < •1981) . 

Purakayastha (1980) reported the non-significant 

correlation between breeding efficiency and milk yield. Reddy e_t 

al . (1988) obtained negt-̂ tive correlation between breeding 

efficiency and milk yield (--0.06). 

Negcitive phenotypic correlation was observed by 

Gandhi and Gurnoiini (1990) of breeding efficiency with first 

lactation milk yield (-0.33), first lactation length (~0.3E) and 

first calving interval (-0.068). Qureshi and Barwe (1990) also 

reported significant negative correlation (-0.780) between 

breeding efficiency and calving interval. 

No information could be collected under the review 

cited for correlation coefficient between lifetime milk 

production traits and breeding efficiency upto 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 progratrirv.cs reliable estimates of genetic parameters, 

via. heritabi1ities, genetic correlations and breeding value of 

sires ixnd cows is necessary but b£;sed on the observations made 

and conclusions drawn from this investigation following 

suggestions c;re given for further improvement in the farm. 

The production performance of an animal is greatly 

influenced by environmental f luctutiitions and probably the 

nutritional regimes over the year. Observations on phenotypic 

scale upto different parities indicated a great fluctuation even 

in the farm condition and such effect ^s^re more pronounced at 

fe;rmers level where the management control on the cattle graining 

ranges and pastures 3ire not practical due to poor economic status 

of dairy cattle breeder in native area of Rathi cattle i.e., arid 

and semi-arid region of ^4orth-Western Rajasthan. 

It may be concluded that iimong the lifetime 

production efficiency traits the correlation is highly 

significant and positive indicating that selection on LTMY would 

be sufficient to bring improvement in other traits also. 

The selection on LTMY upto first lactation would 

also be effective in improving lifetime production efficiency at 

later stages of life. 

Among all 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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'UMMARY 



5. SUMMARY 

The present study was under taken on 628 normal 

lactation records of Rathi cows generated from 1974 to 1993 at 

two units viz.. Livestock Research Station, Bikaner (F~1) 

pertained 183 records and Livestock Research Station, Mohar (F--2) 

pertciined 445 records. Out of 628 records, 172 f 

(F1--55, F2-117), 136 for second parity (F1--43, F2--93), 96 for 

third parity (F11-30, F2-66), 76 for fourth parity <F1--19, F2~ 

59), 54 for fifth parity <F1~15, F2-39) and 92 for sixth and 

above parities (F1-21, F2-71). The objectives of the study were 

to evaluate Rathi cows for lifetime production and breeding 

efficiency, estimate the non~genetic fcV,ctors affecting the 

lifetime production and breeding efficiency, estirr:ate association 

among lifetime production efficiency traits and breeding 

efficiency and to device the suitable selection criteria for 

rru'-.;•;imi2ing the lifetime production. The lifetime mee">5ures for 

production and breeding efficiency evaluation were from 

production upto first parity to prodiuction upto sixth and above 

parities. The lifetime efficiencies were studied interms of 

lifetime milk yield upto termination of ith lactation (LTMYi), 

milk yield per day of lactating life upto termination of ith 

liictation (MYPDLLi), milk yield per d̂ ŷ of productive life upto 

termination of ith lactation (MYPDLi), milk yield per day of 

productive life upto start of i+lth lactation (MYPDCIi) and 

breeding efficiency upto ith calving (BEi). 
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The lotc;3. duration of twenty years of performance 

was sub-divided into four periods viz., first (1974-1980>, second 

(1981-1985), third (1986-1990 )end fourth (1991-1993). Each year 

was further divided into four seasons on the basis of temperature 

variation throughout the year viz.. Comfort (Ist March to 15th 

April and 1st October to 30th October), Hot-Dry (16th April to 

15th July), Hot-Humid (16th July to 30th September) and Winter 

(1st November to E9th F'ebruary) . 

The meanlSD of LTMY for overall herd was 

1866.951494.37, 3469.86±1056,76, 5119.13+1411.59, 

6826.8E±1739.46, 8652.1311896.64 and 11934.2213823.48 litres upto 

first, second, third, fourth, fifth and sixth and above parities, 

respectively. For Rathi cows of Bikaner fc;rm LTMY was 

1622.161514.97, 3204.5111082.36, 4327.4311291.61, 

6510.5711944.13, 8203.9312020.90 and 9504.7112347.00 litres and 

for Nohar farm it was 1982.031441.65, 3592.5411027.49, 

5252.6311447.85, 6928.6611673.49, 8824.5111844.66 and 

12652.8113890.55 litres upto respective parities. The high 

increase in milk yield upto sixth and higher p£;rities as comparcd-

to fifth parity at Mohar farm might be due to consideration of 

higher parities in the sixth parity and this was a average 

estirriate of cumulative milk yield of sixth and higher parities. 

The CV for LTMY was decreased from 30.45 per cent 

upto second parity to 21.92 per cent upto fifth parity for 

overall group* whereas CV declined from 35.77 per cent upto 

second parity to 24.69 per cent upto sixth and above parities for 
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Bikc-.;ner fsriTi, while for Noh£;r farm it was decreased from 28.60 

per cent upto second parity to 20.90 per cent upto fifth parity. 

The CV upto second parity increased in Bikaner farm , Nohar farm 

and overall group. Similarly, CV increased in siKth and above 

parities in Nohar farm and overtxll group. 

The meantSD of MYPDLL for overall group of Rathi 

cows was 5.957611.2429, 6.3622+1.2987, 6.5649±0.9392, 

6.8669±0.9585, 6.9560±0.8424 and 7.038310.8389 litres, 

respectively upto first, second, third, fourth, fifth and sixth 

and above parities. It was 4.980010.9749, 5.7097+0.8752, 

5.8202+0.7082, 6.172210.6576, 6.248010.5514 c;;nd 6.289610.5739 

litres for Rathi cows of Bikaner farm and 6.417111.0810, 

6,663910.9541, 6.903410.8825, 7.090610.9362, 7.228310.7771 

and7.259810.7531 litres for Rathi cows of Nohar farm upto 

respective stages of lifetime. The CV continuously declined from 

upto first parity to upto sixth and above parities in Bikaner 

fc;rm, Nohar farm and overall group. The range of CV was 20.86 

to 11.91 per cent for overall group, 19.57 to 9,12 per cent for 

Bikaner farm and 16.85 to 10.37 per cent for Nohar farm, 

respectively from first parity to upto sixth and above parities. 

The metms of Rathi cows of Nohar f£;rm were higher than the means 

of Rathi cows of Bikaner farm. 

The meanlSD of MYPDL for overall herd was 

5.957611.2429, 4.856011.2659, 4.925711.0378, 5.0507+0.8819, 

5.087710.8440 and 5.161610.8007 litres, respectively upto first, 

second, third, fourth, fifth and sixth and above parities. It was 

4.980010,9749, 4.329811.0459, 4,394611.0343, 4.5083+0.9994, 
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4.540910.8-155 and 4.6Z98±0.8004 litres for Rathi cows o-f Bikaner 

farm and 6,4r/1±1 .0810, 5. •1046±1 .2912, 5.1671±0.9526, 

5.225310.7715, 5.298110.7649 and 5.318910.6783 litres for Rathi 

cows of Nohar farm upto respective parities. The means of Nohar 

herd were higher than the means of Bikaner herd for c\ll the 

stages of life. 

The CV of MYPDL wage decreased continuously from 

upto second parity to upto si>;th and above parities for all the 

groups of Rathi cows. The range of CV for overall group was 26.06 

to 15.551 per cent, for Bikaner farm 24.15 to 17.28 per cent and 

for Noh£;r farm 25.29 to 12.75 per cent, respectively upto second 

parity to upto sixth and above parities, while in all the groups 

CV increased upto second parity. 

The meanlSD of MYPDCI for overall group was 

4.190011.1430, 4.312411.0758, 4.436010.9733, 4.610510.8600, 

4.715910.7644 and 4.741110.7237 litres, respectively upto first, 

second, third, fourth, fifth and sixth and above parities. These 

were 3.561210.9613, 3.796610.9463, 3.825610.9239, 4.121610.7809, 

4.218210.7352 and 4.296810.7413 litres for Bikaner farm and 

4.485611.1046, 4.550911.1091, 4.713410.8682, 4.768010.8301, 

4.843310.7109 and 4.872510.6387 litres for Nohar farm upto 

respective parities. The MYPDCI means of Rathi cows of Nohar farm 

were higher tĥ:in the Bikaner farm for all the stages of life. The 

CV was continuously decreased from upto first parity to upto 

sixth and above parties for all the groups of Rathi cows. The 
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range of CV was Z7 .Z7 per cent upto first parity to -15.26 per 

cent upto siKth 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 

respectively upto first parity to upto sixth and iibove parities. 

The meantSD of EC for overall herd was 

80.57±17.5309, 81.07114.9324, 84.25±13.3066, 86.85±11.9760 and 

97.4519.8037 per cent, respectively upto second, third, fourth, 

fifth and sixth end above parities. For Bikaner farm these 

estirr:ates were 69.60118.0357, 73.51115.9639, 77.07113.6241, 

78.78113.3458 and 85.8018.2617 per cent and for Nohar farm 

85.65114.8361, 84.51113.1826, 86.56112.4511, 89.9519.9441 and 

87.94110.2172 per cent upto respective parities. The means of the 

two farm showed that the breeding efficiency of Rathi cows of 

Nohar farm was better than Bikaner farm. The CV of BE declined 

from upto second parity to upto sixth and above parities for all 

the groups of Riithi cows. The rc-inge of CV was maximum (21.75 per 

cent) upto second parity to minimum (11.21 per cent) upto sixth 

and above parities for overfill group. Similarly, its range was 

rr;aximum (25.91 per cent) to minimum (9.62 per cent) for Bikaner 

farm and m̂ usimum (17.32 per cent) to minimum (11.61 per cent) for 

Nohar farm upto respective parities. 

The least-squares analysis of variance revealed 

that effect of farm was significant (P <0.01) for LTMY upto first 

pi;rity and for upto sixth and above parities but 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 Gil the stages of life except upto MYPDL2 and 

MYPDL5 where it was significant (P <0.05) and for MYPDCI5 it was 

non-significant. The effect of season of first calving was 

observed non-significant for all the lifetime production 

efficiency traits at all the stages of life except upto sixth 

and above parities where it was observed highly significant 

(P <0.0D for LTMY and significant (P <0.05) for MYPDCI. The 

effect of period of first calving was observed highly significant 

<P <0.01) for MYPDLL1, MYPDL1, MYPDCH, MYPDL2 and MYPDLL3, but 

significant (P <0,05) for MYPDL3, MYPDCI3, and MYPDLL6 while for 

rerri£;ining lifetime production efficiency traits upto various 

parities it was observed non-significant. 

The effect of farm on breeding efficiency was 

observed non-significant upto various parities except upto parity 

second where it was significant (P <0.05). The effect of season 

and period was observed non-significant for BE upto various 

parities except to BE5 and BE6 for seasons (P <0.0-1) and BE2 (P 

<0.05) and BE6 (P <0.01) for periods where it was observed 

signi f i ci;nt. 

The estimates of phenotypic correlation 

coefficients of LTMY with MYPDLL, MYPDL and MYPDCI were 0.5952, 

0.5952 and 0.7632; 0,6246, 0.7531 and 0.642 1; 0.7666, 0.8020 and 

0.7448; 0.7314, 0.7023 and 0.7408; 0.7674, 0,7039 and 0.7252; and 

0.6956, 0.8200 and 0.8084 upto first, second, third, fourth, 

fifth and sixth and above parities, respectively for overall farm 

of Riithi cows. These estimates of Rathi cows of Bikaner fctirm were 
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0.6943, 0.6943 andO.7750; 0.7251, 0.8032 and 0.7588; 0.7568, 

0.7815 and 0.6734; 0.6822, 0.8112 and 0.8039; 0.8151, 0.8026 and 

0.7914; find 0.7055, 0.7981 and 0.7932 and of Rathi cows of IMohar 

farm were 0.5502, 0.5502 and 0.7670; 0.6409, 0.8042 and 0.8019; 

0.7140, 0.7783 and 0.7137; 0.6851, 6.7609 and 0.7918; 0.6347, 

0.7052 and 0.7153; and 0.7052, 0.6523 and 0.6915 upto respective 

parities in that order. 

The estimates of phenotypic association of MYPDLL 

with MYPDL and MYPDCI were 1.0000 and 0.6586; 0.7260 and 0.8036; 

0.7525 and 0.7578; 0.6942 and 0.7442; 0.6036 and 0.6525; and 

0.6846 and 0.6635 of overall group of Rathi cows, 1.0000 and 

0.6235; 0.8706 and 0.7043; 0.7648 and 0.7714; 0.7040 and 0.6713; 

0.8081 and 0.8804; and 0.8822 and 0.8849 for Rathi cows of 

Bikaner farm and 1.0000 and 0.6482; 0,7477 and 0.8135; 0.7463 and 

0.7432; 0.7243 andO.7634; 0.6496 and 0.6713; and 0.6486 and 

0.7793 for Rathi cows of Nohtir farm from first to upto sixth and 

above parities respectively in that order. 

The phenotypic association upto respective 

parities between MYPDL and MYPDCI were 0.6586, 0.8545, 0.9003, 

0.8440, 0.9122 and 0.8138 for overall group of Rathi cows; 

0.6235, 0.9226, 0.8778, 0.7081, 0.8895 and 0.8734 for Rathi cows 

of Bikaner farm; and 0,6482, 0.8230, 0.9166, 0.9180, 0.9149 and 

0.7707 for Rathi cows of Nohar farm. 

The phenotypic association between lifetime 

production efficiency traits were high in magnitude, positive and 

statistically highly significant (P <0.01) for all 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; -0.3518, 0.2007, 0.1942 and 0.2410; and -0.3129, 0.1018, 

0.1492 and 0.0983 for overall group of Rathi cows, -0.3112, 

0.1897, 0.0273 and 0.0835; -0.3032, 0.0921, 0-1417 and 0.0453; 

-0.5918, 0.3877, 0.0802 and 0.2630; -0.5497, 0.2179, 0.1255 and 

0.1475; and -0.4287, 0.2127, 0.1206 and 0.1718 for Rathi cows of 

Bikaner farm and -0.4815, 0.0314, 0.0632 and 0.0520; -0.1810, 

0.0638, 0.1224 and 0.1252; -0.3241, 0.0409, 0.0198 and 0.0569; 

-0.3231, 0.1556, 0.2263 and 0.3164; and -0.2967, 0.1391, 0.0960 

and 0.1592 for Rathi cows of Nohar farm, respectively upto second 

parity to sixth and above parities in that order. 

These estimates showed that BE was negatively and 

significantly (P <0.01> correlated with LTMY for all the stages 

of life except upto third parity where it was negative and non 

significant, while association of BE with MYPDLL, MYPDL and 

MYPDCI were positive and non-significant for all the stages of 

life. 

After observing the estimates obtained it may 

concluded that cows at Nohar farm had better production and 

breeding efficiency than those at Bikaner farm. This could be 

attributed to availability of green fodder throughout the year at 

Nohar farm. 
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It may be concluded that among the lifetime 

production efficiency traits the correlation is highly 

signi f i Ctint and positive indicating that selection on LTMY Mmuld 

be sufficient to bring improvement in other traits also. 

The selection on LTMY upto first l£i;ctation would 

also be effective in improving lifetime production efficiency at 

later stexges of life. 

Among all the production efficiency mee;sures, 

MYPDCI could be a best measure of choice as it accounts for 

productive and unproductive efficiency together. 
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Advisor 13 s 11-13. 

Ulmek, B.R. and Pael, M.M. (1993). Milk production efficiency in 

Gir cattle. Journal of Dairying, Foods and Home 

S c i en c e s.12:53-56.(An i ma1 Breeding Abstracts 62 : 

3748). 

Venkayya, D. and Ananta-Krishnan, C.P. (1957). Some factors 

causing variations in milk yield of Red Sindhi cows,. 

Indian Journal of pai r y Science 11 ! 1-10. 

White, J.M. and Nicholas, J.R. (1965). Relationship between 

first lactation milk, later performance and length of 

herd life in Holstein-Freisivin cattle. Journal o_f 

Dairy Science 48 ." 468-474. 

139 



Wicox, C.J., Pfau, K.O. snd Be^rtlet, J.W. (•1957), An 

Investigation of the inheritance of femalf? 

reproductive performance and lovigevity emd their 

inter-relationship within a Holstein-Friesian herd« 

Journ£;l of dai r y sci ence 40 : 942-947. 

•140 



LIFETIME PRODUCTION AND BREEDING EFFICIENCY OF RATHI COWS 

M.V.Sc. Thesis 
Department of Anirrial Breeding and Genetics 
College of Veterinary and Anirnal Science 
F''ic-;jasthar; Agricultural University 
Bikaner~-334 001 

Submitted by ARVIND KUMAR PANWAR 

ABSTRACT 

The performance records of 628 lactation of Rathi 
cows rr;aintained at Bikaner and Nohar stations, calved during 
•1974 to 1993 were e^nalysed for lifetime milk yield upto 
termination of ith lactation (LTMYi), milk yield per day of 
lactating life upto termination of ith lactation (MYPDLLi), milk 
yield per day of productive life upto termination of ith 
lactation (MYPDLi), milk yield per day of productive life upto 
start of i+lth lactation (MYPDCIi) and breeding efficiency upto 
ith Cc-.;lving (EfFii) upto first, second, third, fourth, fifth, and 
sixth and above p,.̂ rities. The total duration of twenty years of 
performamce was sub-divided into four periods (1974-1980, 1981-
1985, 1986-1990 and 1991-1993) and each year was further divided 
into four seasons (Comfort, Hot-Dry, Hot-Humid and Winter). 

The meantSD of LTHY ranged from 16KH. 16±'514.97 
litres upto firs parity to 9504.7112347.00 litres upto sixth and 
higher parities for Bikaner farm and from 198S.03±441 .65 litre's 
upto first parity to 1E65E.8113890.50 litres upto sixth and 
higher parities for Mohar farm. The rricanlSD of MYPDLL ranged from 
4.9810,97 litres upto first parity to 6.2810.57 litres upto sixth 
and higher parities for Bikaner farm and 6.4111.08 litres upto 
first pe;rity to 7.2510.75 litres upto sixth and higher parities 
for Nohar f a r m. 

The meanlBD of MYPDL was 4.9810.97 litres upto 
first parity, after that it ranged from 4.3211.04 litres upto 
second parity to 4.6210.80 litres upto sixth and higher parities 
for Bikaner farm and it was 6.4111.08 litres upto first parity, 
than it ranged from 5,1011.291itres upto second parity to 
5.3110,67 litres upto sixth and higher parities for Nohar farm. 
The meanlSD of MYPDCI was ranging from 3,5610.96 litres upto 
first parity to 4.2910.74 litres upto sixth and higher parities 
for Bikaner farm and from 4.4811,10 litres upto first parity to 
4.8710.63 litres upto sixth and higher parities for fv̂ rm. 

The meanlSD of BE ranged from 69.90118.03 percent 
upto second parity to S5.8018.Ei6 percent upto sixth and higher 
piirities for Bikaner farm and from 85.65114.83 percent upto 
second parity to 87.94110.21 percent upto sixth and higher 
p t-.i r i t i e s for N o h ix r f i\ r m. 



The least-squsreB ai-ialysis of variance revealed 
that effect of farm was significant (P <0.0D for LIMY upto first 
parity and for upto si>;th and above parities but for rest of the 
parities its effect was observed non-significant. While its 
effect on MYPDLL, MYPDL and MYPDCI was'observed significant 
(P <0.0D for all the stages of life except upto MYPDL2 and 
MYPDL5 where it was significant (P <0,05) and for MYPDCI5 it was 
non-significant. The effect of season of first calving was 
observed non-signific^mt for all the lifetime production 
efficiency traits at all the stages of life except upto sixth 
and c-.;bove pc.;rities where it was observed highly signi f i CcMnt 
(P <0.0-|) for LTMY and significant (P <0.05) for MYPDCI. The 
effect of period of first cidving was observed highly signi f i Cc.;nt 
(P <0.01) for MYPDLL 1, MYPDLU MYPDCH, MYPDL2 and MYPDLL3, but 
significant (P <0.05) for MYPDL3, MYPDCI3, and MYPDLL6 while for 
rcrr;aining lifetime production efficiency traits upto various 
parities it was observed non-significant, 

The effect of farm on breeding efficiency was 
observed non-significant upto various parities except upto parity 
second where it was significant (P <0.05). The effect of season 
and period WCMS observed non-significant for BE upto various 
parities except to BE5 and BE6 for seasons (P <0.0-1) and BE2 (P 
<0,05) and BE6 (P <0.01) for periods where it was observed 
signifi cant. 

The correlation coefficients among lifetime 
production efficiency traits were positive, high in magnitude and 
highly significant (p <0.0-1) for all the stages of life. The 
correlation coefficients of BE with LTMY were significant 
(p <0.05) and negative for all the stages of life except upto 
third parity, where it was negative and non~significant, while BE 
Wcis non-significant e.r.d positively correlected with MYPDLL, MYPDL 
and MYPDCI for all the stages of life in both the farm. 

On the basis of results of euialysis, it w&s 
concluded that among the lifetime production efficiency traits 
the correlation coefficient is highly significant and positive 
indicating that selection on LTMY would sufficient to bring 
improvement in other traits also. 

The selection on LTMY upto first lactation would 
also be effective in improving lifetime production efficiency at 
1 e; t e r s t a g e s o f 1 i f e . 

Among all the production efficiency measures, 
MYPDCI could be a best measure of choice as it accounts for 
productive and reproductive efficiency together. 

1 X 
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