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ABSTRACT

In this research the causal structure among calving traits of 29950 first-parity Holstein cattles of Iran including
calving difficulty (CD), birth weight of calves (BW) and gestation length (GL) was revealed applying data collected
by Iranian Animal Breeding in 131 herds from 1995 to 2004 by Inductive Causation (IC) searching algorithm.
Significant structural coefficients were found for causal effects of BW on CD (0.060+0.002) and of GL on CD
(0.007+0.002). Furthermore, the causal effect of GL on BW was significant (0.219+0.005). Considering the revealed
causal structure, standard and recursive multivariate models were compared applying deviance Information criterion
(DIC) and predictive ability of models in terms of two measures including mean square of error and correlation
between observed and predicted values. The obtained results revealed the causal effect of BW and GL on CD and the
plausibility of recursive multivariate model over standard multivariate one. Therefore, considering the causal
structure among calving traits is of crucial importance.
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1. Functional traits
2. Structural equation models
3. Causal relationships
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Table 2. Pedigree and data structure of the considered
first-parity Holstein cows

Item Number
In data
Animals 29950
Sires 563
Average progeny per sire 53.20
Sires-service 933
Average progeny per sire-service 32.20
Dams 25464
In pedigree
Animals 99765
Sires 3060
Dams 60952
Average progeny per sire 9.78
Animals with both parents known 80807
Animals with both parents unknown 1799
Animals with one parent unknown 17159
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Table 1. Descriptive statistics of calving traits in first-
parity Iranian Holsteins

Trait ® No. of records Mean S.D. Min. Max.

CD (score) 29950 131 056 100 500
BW (kg) 29950 39.77 422 2400 52.00
GL (days) 29950 27650 459 260.00 288.00

s 8598 Jobo =GL lussS W55 (359 + BW « ol505 =CD (a
a) CD= Calving difficulty, BW= Birth weight of calves, GL= Gestation
length.
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1. Extreme category problem
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3. Structural coefficients

4. Identity Matrix

5. Gibbs Sampling

6. Markov Chain Monte Carlo
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1. Sire-maternal grandsire model
2. General linear model
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8. Predictive ability
9. Cross validation
10. Testing set

11. Training set
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Figure 1. Identified causal relationship between
calving traits applying IC algorithm
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Table 4. DIC values obtained under standard and
recursive multivariate models

Model DIC

Standard multivariate 302201.29
Recursive multivariate 300644.95
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Table 3. Posterior means =+ posterior standard

deviation (PSD) of structural coefficient of causal
effects between studied calving traits

Causal effect ? Posterior means = PSD

GL on BW 0.219 + 0.005™
GLonCD 0.007 £0.002"
BW on CD 0.060 £ 0.002""
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a) CD= Calving difficulty, BW= Birth weight of calves, GL= Gestation
length.
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