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Estimation of Combining Abilities for Traits of Mice from Dialell Crosses
[. Estimation of Combining Abilities for Body Weights at Weaning and at the Age of 60 Days
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*Faculty of Agric., Nagoya Univ, Japan.

Summary

The study was conducted to find out the gene effects on body weights at weaning and at the age
of 60 days in mice, with 343 progenies from full-dialell crosses of four lines of BALB/c, CBA.
C3H and C57BL.

The progenies were reared at the Experimental Animal Farm, College of Agricuiture, Kyung-
pook National University from November, 1984 to February, 1985, and data collected from the
progenies were analyzed into geperal combining ability, maternal effects. specific combining ability
and reciprocal effects with Harvey's model.

General combining ability effects estimated in line-crosses were —(.6033~0.5298 for weaning
weights and —0.5086 ~ 1.0012 for body weights at the age of 60 days. General combining ability
for BALB/c and C57BL were significantly better than general combining ability for CBA and C3H
for hoth traits (P<0.05).

Maternal effects for C3H were significantly larger than the maternal effects of BALB/¢ for bhoth
traits (P<C0.05). The estimates of maternal effects were —0.9678 ~ 0.4609 for weaning weights
and —1.1886 ~0.7029 for bopdy weights at the age of 60 days.

Specific combining ability ,effects were estimated o he significant (P < ().05). and the estimates
were —0.1993~ (.3380 for weaning weights and —0.4056~0.3317 for body weights at the age of
60 days.

Reciprocal effects were found to be largest in BALB/c XC57BL and BALB/c X C3H The esti-
mates were —0.5049 from BALB/c X C57BL and 0.4972 from BALB/c X C3H for weaning weights,
and —1.0336 from BALB/c X C57BL and 1.2793 from BALB/c x C3H for body weights at the age
of 60 days.
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Table 1. Least square estimates of the effects of

line, frame stage, parity sex litter size
on body wight at weaning and at the age of

60 days
No. of Least square estimate
Constant X -
mice At weaning At the age of 60 days
Line
BALB /¢ 18 14822 30240
CBA 25  -0.0438 0.5347
C3H 17 -01734 -1.9916
C57BL 18 -1.4428 -2.7144
Crossbred 264 01778 1.1472
Frame stage
High 106 01261(0.9895) -02885(1.0038)
Medium 106 0.0140(1.0000) -0.1965(1.0000)
Low 131  -0.1401(1.0148)  04850(0.5730)
Parity
First 167 -03830(L0491) -0.6438(1.0468)
Second 181 0.2683(0.9858)  0.1585(1.0131)
Above second 55 0.1147(1.0000)  0.4853(1.00600)
Sex
Male 183 0.1076(1.0000)  2.5425(1.0000)
Female 60 -0.1076(1.0207) -29425(1.2969)
Litter size
1- 4 27 23603(0.8238)  1.7921(0.9298)
5- 7 65 0.0903(1.0000) -0.0718(1.0000)
8- 9 148 -1.2330(1.1424) -1.0504(1.0413)
10 - 13 103 -1.2181(1.1406) -0.6699(1,0248)
Over all mean(g) 343 10.5267 24,7703
Error variance 11046 34014

{ ) : coefficient used in this study for adjusting the
effects of different levels of each factor
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g @ the over-all mean when equal sub-
class numbers exit

(g ): the general combining ability
effect for the ith (;th) line

my : the maternal effect for the jthline
dam
¢ @ the specific combining ability effect
ry : the reciprocal effect
€4 the random error
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Table 2, Mean squares of the various effects for body
weight at weaning and at the age of 60 days

g ¢ it d Mean square

urce ol variali

oure aton At weaning At 60 days
General combining ability 3 16,8365 ** 24,5395 %*
Maternal effects 3 19.3503 ¥F%  30.6311 ¥*
Specific combining ability 2 6.7019 %% 10,9014
Reciprocal effects 3 9.7166 ¥¥* 54,0353 ¥*
Error 262 1.1046 3.4014

*%. significant at 1 %
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Table 3. Genernal combining ability effects of the four
lines with graphical results of the DMRT (P
= (,05) and general mean of body weight at

weaning and at the age of 60 days

GCA effects and DMRT (P=0.05)

CBA C3H C57BL BALBL Mean(y)
Adj, weaning wt, -0.6033 -0.3343 0.4088 (.5298 11.1435 ¢
Adj. 60 -day wt, -0.5086 -0.4264 ~0.0662_1.0012 29.4027 ¥

GCA  : general combining ability
DMRT : Dumcan’s multiple range test
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Table 4. Maternal effects of four lines with graphi-
cal results of the DMRT(P=0.05)

Maternal effects and DMRT (P=0.05)

C57BL BALB/c CBA C3H
Adj. weaning wt. -0.9678 0.0544  0.4525 (L4609
Adj. 60-day wt. -1.1886 0.0106 0.4751 0.7029

DMRT : Duncan’s multiple range test
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Table 5, Specific combining ability effects of. the six combination of four lines with graphical resultsof the DMRT

(P =005)
SCA effects and DMRT (P =0.05)
Sire BALB /c CBA BALB/c CBA BALB/c C3H
X X X X X X X
dam CS7BL C3H C3H C57BL CBA CH7BL
Adj, weaning wt. — 0,1999 — 0.1999 —0.1381 — 0.1381 0.3380 0.3380
Adj, 60-day wt. — (.4056 — (.4056 0.0738 0.0738 0.3317 0.3317

SCA : specific combining ability

DMRT : Duncan’s multiple range test
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Table 6, Reciprocal effects of the six combination of
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Reciprocal effects and DMRT(P =0.05)

Sire BALB /¢ CBA BALB /¢ CRA C3H BALB /¢
X x X X X X x
dam C57BL C3H CBA C57BL C57BL C3H
Adj. weaning wt. — 0.5049 %% 02122 0.0078 0.2199 0.2850 0.4972 **
Adj. 60-day wt.  — L0336%* - 0.6361 ** 02458 % 0.3904 ** 0,0432 **¥ 1.2793 **
* . significant at 5%
*k

: significant at 1 %
DMRT : Dunen’s multiple _range test
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