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ABSTRACT 

A study was conducted on the factors and mode of culling and mortality up to first calving in 992 Karan Swiss females 
born during 1982 to 1992 at National Dairy Research Institute, Karnal. The culling and mortlity rates accounted for 13.4 
and 26.1 ~ of herd strength. Inbreeding, age group and year of birth have significantly affected the disposall'ate. Maximum 
mortality (70% of total loss) was observed up to the age 00 months. The respiratory and digestive disorders were the 
primary causes. The extreme climatic conditions resulted in higher incidences of mortality. Significantly adverse effect of 
inbreeding above 6% coefiicient was observed on survivability at early ages. The mortality up to first calving varied from 
7.8 to 28.0% and the culling rates over the years ranged from 17.2 to 35.0%. Poor growth, late maturity, reproductive 
disorders. foot problems and diseases were important causes of culling and accounted for 8.5, 3.73.2,2.9 and 2.8% of 
herd strength, respectively. Culling at early ages was mainly due to poor growth and health disorders and at later ages was 
mainly due to late maturity and infertility problems. The present study suggested the improvement in nutritional status, 
effective prevention and medication measures and keeping inbreeding under safer limit. 
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Culling of less productive animals is necessary for 
optimum genetic improvement. However, substantial 
involuntary removal in a herd might hamper the genetic 
improvement by reducing the replacement and production 
life resulted in increased cost of production. High producing 
animals are likely to be more affected by diseases, teat and 
udder problems and reproductive disorders (Allaire et al. 
1977, Simianer et af. 1991) probably due to higher stress. 
The Karan Swiss was evolved as high performance dairy 
cattle strain at National Dairy Research Institute (NORI), 
Kamal, by crossbreeding of mainly Sahiwal cows with 
Brown Swiss bulls and subsequently by inter-se mating. It 
followed the closed breeding system and has completed 7-8 
generations. There was likelihood of increase in inbreeding 
levels affecting growth, health and survivability. Therefore 
the present study was undertaken to investigate the genetic 
(inbreeding) and environmental (age-group, month and year 
of birth) factors affecting mortality and culling, so that 
necessary managemental interventions and breeding plan 
could be developed for organized herds. Major causes of 
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culling and mortality were also examined. 

MATERIALS AND METHODS 

The data were collected on 992 females born during 1980 
to 1992 and sired by 46 bulls. The data were classified 
according to age group, inbreeding-group, year and month 
of birth and reasons of culling and mortality. The females 
were culled every year in March and September on the basis 
of poor growth, late maturity, locomotive and health 
disorders. The animals were divided into 4 groups based on 
the level of inbreeding as non-inbred (F :0), low inbred 
(Fx:~6%), moderately inbred (Fx:>6~12%) ;nd highly inbred 
(Fx:> 12%). The inbreeding coefficient of the animals was 
estimated as per Wright (1922). The X2 -test was applied to 
test the significance of differences in proportions survived 
in different inbreeding groups up to first calving. The number 
of animals disposed off in various age groups for different 
inbreeding levels, was calculated by 4x 1 contingency table. 

RESULTS AND DISCUSSION 

Effect of inbreeding 
The average percentage of inbred females was 36.2 with 

an inbreeding coefficient of 5.5%. The overall average of 
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inbreeding coefficient of herd was 2%. The mortality and 
culling rate in different age groups according to inbreeding 
groups and year of birth were presented in Table 1. The X2 
analysis indicated significant effect (P<O.05) of inbreeding 
on disposal rate. The inbreeding beyond 6% had resulted in 
higher mOliality and culling in at almost all ages, however, 
the eifect was significant (P<O.05) only on mortality rate in 
0-1 month age group. At early ages, low survivability was 
observed in highly inbred, whereas low inbreeding did not 
adversely affect survivability. Higher disposal above 6% 
inbreeding could be because such animal might be prone to 
diseases and have lesser tolerance to cope up stress. The 
results were in agreement with the reports of Srinivas and 
Gttmani (1981), Reddy and Sampath (1989), Singh and 
Gumani (2003) in zebu cattle, Miglior et al. (1992) and 
Thompson et al. (2000) in exotic cattle. In a closed herd like 
Karan Swiss, gradual build up of inbreeding was eventual. 
However, higher levels of inbreeding could be voided by 
careful pedigree control of breeding stocks, use of bulls for 
short duration, rotational use of sire line and by allowing 
open breeding system. 

Effect of age 
'fhe maximum mOliality was observed in the age group of . 

0-1 month (5.54%) followed by 1-3 months (4.18%) and 18 
month to APC (2.23 %). SI ightly higher mortality in 18 month
AFC group might have occurred due to its longer duration (16 
months). The mortal ity and cull ing accounted for 13.40% and 
26.10% disposal of herd strength from birth to age at first 
calving. The incidence of mortality decreased and incidence 
o fculling increased as the age advanced (Table 1). The females 
in their early life died mostly due to pneumonia and gastro
intesinal disorders and culled due to poor growth and health 
problems. The results were in agreement with the findings of 
Allaire et af. (1977), and Rao and N agarcellkar (1980). 
Maximum culling (19.29%) was found in the 18 month to the 
age at first calving mainly due to infertility and late maturity. 
Higher culling rates after 18 months of age was due to culling 
policy of Institute as all females are being retained up to first 
lactation unless their disposal became essential on involuntary 
ground (reproductive, health disorders and late maturity). The 
culI ing rates at various ages observed in the present study were 
in agreement with the findings of Thakur et al. (1994), J adhav 
et al. (1995) and Singh and Gurnani (2003). The results of 
mortality pattern were similar with the repOli ofTaneja e( al. 
(1989). 

Effect of yea/' 

The animals disposed off through mortality varied from 
7.84 to 28.00% and through culling from 17.18 to 35.05% 
over the years (Table 1). Inconsistent trend over the year~ 
was observed for mortality and culling rate in animals of 
different age groups. This could possibly be due to variation 
in population density, qisease resistance, health care, 

management practices and climatic fluctuations. Results were 
in consonance with Singh and Gurnani (2003) in Karan Fries. 

Effect of month of birth 
Results of the X2 analysis showed nonsignificant effect of 

month of birth on mortality rate and were in agreement to 
the reports of Choudhry et al. (1984). The maximum 
mortality (20.78% of total loss) was recorded in the animals 
born in September followed by those born during June 
(20.33%) and December (15.51 %)(Table 2). The losses were 
higher in extreme weather conditions i.e. rainy (September), 
summer (June) and winter (December). The extreme 
humidity and temperature might put the calves under stress 
and made them susceptible to pathogens and resulted in high 
incidences of disease. Roy et af. (1971), Rao and Nagarcenkar 
(I 980), Singh and Mishra (1989) also observed high disease 
rate under extreme climates. 

Table 2. M0l1ality rate according to CA) month and (B) causes in 
Karan Swiss females 

Month % of total Causes % of total 
mortality mortality 

January 13.51 Pneumonia 14.28 
February 12.59 Pneuma-enteritis 5.10 
March 11.30 Gastroenteritis 7.14 
April 10.99 Theileriosis 7.14 
May 15.15 Toxaemia 11.22 
,Tune 20.33 Septicaemia 7.14 
July 11.59 Tuberculosis 6.12 
August 9.28 Cardiac problems 3.00 
September 20.78 Peritonitis S.10 
October 11.30 Liver problems 6.12 
November 13. I I Spradle leg conditions 6.12 
December 15.51 Debility 4.08 
Overall 13.40 Natural death/old age 7.14 

Miscellaneous 10.20 

Reasons of culling 
The culling rates over the years varied 9.75% in 1992 to 

31.88% in 1984 with an overall average of20.26% (Table 3). 
The culling rate was lowest in 1992 because year auction 
was held only once instead of twice. The fluctuation of culling 
rate might be due to variation in females' availability, disease 
occurrence, environmental stress and managemental practices 
over the years. The results observed were in conformity with 
the report of Kulkarni and Sethi (1990). Poor growth was 
the principal reason of culling which accounted for 8.52% 
of the herd strength. This was followed by the late maturity 
(3.67%) reproductive disorders (3.20%), hoof problems 
(2.93%) and poor health (2.75%). The results obtained were 
in conformity with the findings of Singh and Gurnani (2003). 
Disease problems are to be taken seriously, as many times 
the poor reproduction and growth caused by sub-clinical 
infections could be O1isclassified when disease is the cause 
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Table 3. Causes of culling ((% herd strength) in Karan Swiss females over years 
.-~--.~------.-----.-.-----.-

Year No. offemales Poor growth Rcproductive disorders Poorheulth Hoofproblems Lutc maturity Total 

1982 222 
1983 197 
1984 138 14.49 1.45 

1985 160 8.75 3.12 

1986 156 9.61 1.92 

1987 136 13.24 1.47 

1988 126 3.96 2.38 

1989 107 6.54 6.54 

1990 100 6.00 5.00 
1991 88 5.56 6.67 

1992 80 3.66 4.88 

Overall 1091 8.52 3.20 

of culling. Moreover, some diseases like tuberculosis, 
brucellosis, diphtheria, mad cow etc. are transmissible to 
human and thus they are of public health conCern. The results 
indicated that poor growth and late maturity were the 
principal reasons of culling. Therefore, attention needs to be 
paid to improved growth of animals right from the birth by 
taking suitable measures like better fceding as poor nutrition 
predisposes the animals for infections, preventive health 
measures and prompt medication. These measures will raise 
the selection intensity leading to higher genetic gain. 

Reasons of mortality 
The causes of mortality are presented in Table 2. 

Pneumonia, enteritis and complex of digestive and respiratory 
diseases accounted for nearly 65% of total losses. Maximum 
mortality was observed mainly due to pneumonia, enteritis 
and coJIibacillosis. This is probably because neonates are 
more susceptible to viral and bacterial infections. The 
mortality patterns observed in the present study were in 
agreement with the reports of Jadhav et al. (1995). 

The study inferred that adequate attentions need to be paid 
to improve the general environmental conditiDns i.e. 
nutrition, health care, housing, medication from birth and 
inbreeding should be kept under safer limits. 
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