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SUMMARY

Two approaches based on epidemiological data are compared in 
their efficiency to breed for disease resistance in Israeli 
dairy cattle. In the first approach a threshold model was 
applied to estimate the recurrence risk for disease in half sib 
groups. Heritabillty estimates in the threshold model were 
rather low (< 4.0%). In the second approach the reaction of cows 
to diseases was estimated. The analysis releaved that 
heritability estimates of reaction to diseases are rather high 
and range almost from 9% to 15%. A progeny breeding programme 
including the reaction to disease could increase the efficieny 
by 40%.

INTRODUCTION

The structure of dairy cow populations provides good 
possibilities for epidemiological approaches in breeding against 
production diseases, if a recording system for veterinary data 
is working on a regional basis. In Israel health data are 
collected by veterinarians of the Hahaklait, the mutual society 
for clinical veterinary services and livestock insurance (Mayer,
1986). The veterinary service is based on a weekly, twice weekly 
or even more frequent basis depending on herd size. All events 
related to the health of a cow are computerized and integrated 
in the data bank of Israel Cattle Breeders' Association (ICBA). 
The objective of this analysis is to prove if the disease data 
recorded in Israeli Holsteins can be used in breeding for 
disease resistance and which parameters would be the most 
efficient ones.
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MATERIAL AND METHODS

The dataset analysed comprised .information from about 35,000 
dairy cows freshening in the years 1983 to 1985. The cows 
involved in this investigation were housed in 102 Kibbutzim 
herds and completed the first, second or third lactation (Table 
1). Cows with the birth-types fetotomy, ceasarean section, 
abortion and twins were discarded.

The analysis was restricted to the most frequent disorders: 
retained placenta, abnormal lochia, endometritis, anestrus and 
cystic ovaries. The disease frequencies were analysed by a 
mixed model procedure for ordered categorical data. The approach 
uses a threshold model, in which the observed category is 
determined by the value of an underlying unobservable continuous 
response that follows a mixed linear model. The threshold model 
enables to analyse data, which can be recorded only on a 
categorical scale, but show a polygenic inheritance. Variance 
components are estimated by a Bayes-like approach. The estimator 
maximizes the marginal a posteriori probability density 
function. An iterative scoring algorithm is applied to solve the 
nonlinear equations.

In the second approach the reaction of cows to fertility 
disorders is estimated (Distl, 1988). The reaction to fertility 
disorders was measured by culling rate and A.I.-parameters like 
first insemination success, number of inseminations, overall 
conception rate and days to first breeding after calving. The 
estimation procedure is developed in following way: Reaction to 
fertility disorders is defined by the difference between the 
production parameter without the influence of fertility 
disorders and the production parameter affected by fertility 
disorders. The production without the influence of fertility 
disorders can be estimated using the subpopulation of healthy 
cows, which are exposed to the same environmental conditions as 
the diseased cows.

The estimation procedure takes into account for environmental 
and genetic effects and in this way the genetic part of reaction 
to fertility disorders can be estimated.

The effects regarded in the applied mixed models were: herd-year 
of calving or insemination, month of calving or insemination,
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TABLE 1 Basic statistics of the data

1
Lactation number 

2 3
Number of cows 
Number of sires 23,081

155
14,792

146
8,286

103
Disease frequency (%) 

Retained placenta 4.1 6.5 6 .9Abnormal lochia 8.8 6 .8 ft 4Endometritis 8.7 7.2 7 QAnestrus 34.6 35.5 31.8Cystic ovaries 
- with anestrus 3.5 4.8 3.9- with nymphomania 2.6 3.4 3.1

TABLE 2 Estimates of heritability (%) using the thres
hold model for frequencies of reproductive dis
orders in the first three lactations

1
Lactation number 

2 3
Retained placenta 2.08 1.30 6.11Abnormal lochia 3.14 1.52 1.70Endometritis 3.41 1.62 0.22Anestrus 4 .22 3.61 7 .02Cystic ovaries 

- with anestrus 0.58 0.49 0.39- with nymphomania 1.09 0.50 0.19All fertility disorders 2.53 2.19 5.41

TABLE 3 Heritability estimates (%) for the reaction to 
fertility disorders in Israeli-Holsteins

Lactation number
Parameter 1 2 3
Interval to first breeding 2.83 6.78 8.92First insemination success 10.36 11.73 19.16Overall conception rate 7.33 8.89 13.25Reciprocal value for number 
of inseminations

9.19 9.70 14.79
Culling rate 6.33 13.64 11.12
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interaction of calving difficulty and sex of calf, preceding 
pregnancy duration, age of the cow at calving, sire of cow.

RESULTS AND DISCUSSION

The additive-genetic component of traits showing polygenic 
inheritance is characterized by the heritability. Genetic 
improvement of traits with low heritability estimates is diffi
cult and expensive. The heritability estimates from the paternal 
half sib analysis for the frequencies of fertility disorders 
under the threshold model are rather low and almost in the range 
from 0.5% to 3.5% (Table 2). The highest heritability estimates 
were found for the frequency of anestrus and the lowest for the 
frequency of cystic ovaries. If all fertility disorders were 
combined in one categorical trait, the heritability estimates 
amounted to 2.5% (first lactation), 2 .2% (second lactation) and 
5.4% (third lactation).

Using the reaction to fertility disorders measured by the 
culling rate and A .I .-parameters, the analysis revealed that the 
heritability estimates were in the range of 1 0% in the first and 
second lactation and in the range of 15% to 20% in the third 
lactation (Table 3).

Model calculations for the genetic progress showed that the use 
of the reaction parameters would give the opportunity to breed 
efficiently against the production disorders analysed. The 
genetic progress in comparison to usual selection strategies for 
fertility based on A.I.-data could be increased by 40%.
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