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Optimization of Mating Frequencies of Sires in Japanese
Brown Cattle Based on their Expected
Progeny Differences

Tetsuro NOMURA, Hiroyuki HIROOKA*
and Michio MATSUMOTO**

Faculty of Engineering, Kyoto Sangyo University, Kita-ku, Kyoto-shi 603
* Faculty of Economics, Ryukoku University, Fushimi-ku, Kyoto-shi 612
** Kumamoto Prefectural Agricultural Research Center,

Goshi-machi, Kumamoto-ken 861-11

Elfective population size is one of the most important parameters in the design of animal
breeding programmes, because it is closely related to the rate of inbreeding, the variation of
selection response due to random genetic drift and the chance of loss of favourable alleles. In
Japanese beef cattle breeding, it has been pointed out that the effective population size is
dramatically reduced by the intensive use of prominent sires. In this paper, the authors
developed a method for maximizing effective population size under an intended genetic gain. In
the method, mating frequency of each sire is assigned according to the expected progeny
difference (EPD) using quadratic programming technique. The method was applied to the
population of Japanese Brown Cattle in 1993. The results obtained are summarized as follows :
1) From the survey of the actual mating frequencies, the annual effective population sizc of
Japanese Brown Cattle was estimated as about 20. In particular, a sire with the highest EPD for
beef marbling-score (BMS) shared 40% of the total number of matings. This intensive use was
considered as the main reason for the small effective size of population. 2) The proposed method
was expected to increase the effective population size by 50%, while keeping the present genetic
gain in BMS. Comparison between the optimal and actual mating frequencies showed that there
is plenty of room for improvement of mating frequencies in Japanese Brown sires. These results
suggest that the proposed method gives a guide for the control of mating frequencies of sires.

Anim. Sci. Technol. (Jpn.) 66 (9) : 773-779, 1995
Key words : mating frequency of sires, effective population size, optimization, expected progeny
difference, Japaness Brown Cattle
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Table 1.  Number of sires (Nn), index of
diversity of sires (6) and annual effective
population size (N,) in the population of Japanese
Brown Cattle in 1993

Type of data N, ) N
A 33 0. 2193 18.24
B 51 0. 1878 21.30

A : Sires with estimates of EPD
B : All sires used

Table 2. Distribution of sires by mating fre-
quency

Type of data®

Mating frequency

A B

1-100 16 25
101-200 4 6
210-300 1 7
301-400 3 3
501-600 2 2
701-800 1 1
1401-1500 0 i
2101-2200 1 1
2201-2300 1 1
3101-3200 1 1
5701-5800 1 1
6701-6800 1 1
16301-16400 1 1
Total 33 51

9 See Table 1.
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Fig. 1. Effective population size (N,;) expected
from optimal mating frequency, in relation to
intended value of relative genetic gain (R=G,/G)
for BMS.

G,=genetic gain expected from actual mating
frequency

G;=genetic gain intended in optimization of
mating frequency
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Fig. 2. Optimal proportions of mating for sires
ranked according to their EPD values for BMS.
Proportions for the two intended values of
genetic gain (R ;see Fig. I) are shown together
with the actual proportions.

Table 3. Correlation between EPD and aclual mating frequency

Trait®
DG CWT BMS REA RT SFT
0.11 0.19 0.54 —0.05 0.09 0.15
(p>0.52) (p>0.29) (p<0.001) (p>0.77) (p>0.60) (p>0. 40)

3 DG : Daily gain, CWT : Carcass weight, BMS : Beef marbling score, REA : Rib eye area, RT : Rib thickness,

SFT : Subcutaneous fat thickness
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