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Summary

The study was conducted to obtain some genetic information for breeding of mice .
Average performance, heterosis and genetic variance were estimated with 362 progenies
from a full diallel cross of four lines of mice (BALB/c, CBA, C3H and C57BL ) The
progenies were reared at the Experimental Animal Farm. College of Agriculture Kyung-
pook National University from November 1984 to February 1985

Data for litter size, sex ratio, body weight and weaning rate were analyvzed into
heterosis effects, and genetic variance with Hayman’s model ,

The results obtained are summarized as follows :

1. Average performance was 7. 54 in litter size, 53.20% in sex ratio, 1 55¢g in birth

weight, 10. 45 g in weaning weight and %.13 % in weaning rate.

2. The estimated heterois was 6. 97 % in litter size, 7. 26 % in sex ratio, 6.08% in birth
weight, 3.54% in weaning weight and 2.05% in weaning rate, respectively.

3. Additive gene effects were not observed in litter size, sex ratio, birth weight,
weaning weight and weaning rate. In litter size and weaning weight, dominance
effects were observed, which were shown due to individual crosses in litter size
and were shown mean dominance effects of parental line in weaning weight . Mat-
Maternal effects appeared in birth weight and weaning weight . and reciprocal
effects were observed in weaning weight .
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Table 1. Number of progenies produced by 4 x4
diallel crossing

Replication

Sire X Dam i T 131 Total
Purebred
BALB/sc¢ x BALB,c¢ 3 6 9 18
CBA x CBA a 9 g 26
C3H x C3H 6 5 9 20
C57BL x C57BL 8 7 7 22
Subtotal 25 27 34 86
Crossbred
BALB/c x CBA 4 3 8 15
BALBy/¢ x C3H 4 6 8 19
BALByse x C57BL 11 2 7 20
CBA x  BALB/c 10 3 I1 24
CBA x C3H 99 9 9 27
CBA x Cs57BL 8 6 10 24
C3H x BALB/c 13 11 11 35
C3H % CBA 5 6 8 19
C3H »  C57BL 8 9 10 27
C57BL x  BALB/¢ 3 12 7 22
C57BL x CBA 10 9 9 28
Cs57BL x C3H 4 8 4 16
Subtotal 89 84 103 276
Total 114 111 137 362




3

o 3BT Eimelcl. Rl ¥ R g B
table 13} zbcl
2. EEER
1) Mouses 7}2 205cm 4 2 14em, o] 12:2
em2] -7 cageell 4 fHSIH ok
2) fk 9 B2 fHhRe] HMWES o~ ®
B ERE AR (5@, TDN;73.0 %L1 &, #ik
BV 220 %L E) & EE fEmEtg en ol FelA
flgafitt (Stéhsed, TDN;76 %L L M&EGHE ;19
0 %ELE) 2 IR RIS AR (G, ME;3000
keal HHEEE; 190 %L & BATE A% 77 Fsigh
3) EEE A 20~22°CE #EFsheo R
oF 40-55 % & MEHALT, BUEEE- 12KHS A
o P 7R Eggshd o
4) sefgell FIRE A B EE &
de| pEstgded, dEd Bt £ 21 Hol B
A7) obrs e fEehgich
3. #EFE
FEfp. @, s oh2ul 7ol &Skl
1) EEfrec AR E Ard #@assd
2) Peh: AR SR RS AR ek 1K
2 pe EASEon], EEAM ol % mERSl] AdTEEL
il BRE e askE ke
3) fhk ;AR HES 1B 1@ Sk WES A
Hale] 2] sEo 2 mEsiglod, 21 Hip D
EERR A4 21 Aol mEshe et
4. FhE
## FHS Hayman(1954a,1954p) 2] i HI2CHE
( diallel cross) Jiikell =2} Apple-1l persomal com-
puterZ  FiFISte spdratalch
Hayman (1954)-% o) A#rikell 4 Fge] bomo o], &
BIEFY RS Birmels, WEhLAMT L FESE
ofi, % FEAolol METFrL Mirm o= HASh 8l
om, EdHe] Frlelds #R/F glckes %9 =
A B Eeshe il S kAe fEEstdent A W
gpoll A% o] fBE-S 1ol sk e
st Aol IS Hayman(1954a) 9] it 8
M ( statistical model ) - vh&3 o)

cage =

Yrs =m+ jr + js + jrs + kr — ks + krs

where
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Yrs: the observation for the individual cross of the
r th line and s th line

m : grand mean

jr(js) :the contriution of the rth(sth) line

jrs:the contribution of the mteraction beween the
r th line and s th lne

kr and ks:the contribition of the r th line and s th
line used as sires and dams in the reciprocal
crosses

krs:the contribution of the interaction between the
rth line and s th line in the individual

sets of reciprocal crosses

Table 2. Derivation of the sum of squares in the -

analysis of variance of a diallel table

Con- Degree of
SV, Sum of squares
stant freedom
a jr Yr +Y.s)!/2n n-1
—2Y2 /n?
b jrs 2Y?rs + Y2, /n? %n(nfl)
—F(Yrs —Ysr)2/2
—~XYr. +Y.5)2%/2n n-1
¢ kr 2(¥r,-Ys)?/2n %(n—l)(nﬁZ)
Ty (Yr.—Y.s)%/2n
Total XYirs — Y2 /n? 3n2 —1
where

a:variation between the mean effects of each parent-
al line or the additive portion of gene effect

b:the excessive effect of the parental lines due to
crossing, interaction of parental lines,or the domi-
nant effect of gene at some of the loci

¢:average maternal effecis due to the variation
between the total of the reciprocal crosses of
parental lines

d:maternal effect due to the variation within the in—
dividual sets of reciprocal crosses not ascribed
to ¢

Yrs:the score of the cross between lines r and s,
that is, the entry in the r th row and the s th

colurm



Ysr:the score of the reciprocal cross
Yr.:the sum of the r th array(r th row)
Y. s:the sum of the s th array(s th column )
Y.. :the sum of all entries in the dialle] table
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where

jrs =€+ £r+ €s+ érs

£:the overall contribution of the interaction between
the lines

€r(é€s) :the contrimtion of the interaction of the
r th and the s th lines

£rs:the contribution of the interaction of the r th

line and the s th line n the individual crosses.

utzl4], 3] Hayman{ 1954a 2] model-2 t}gal 71
o] He}

Yrs=mtt} jr+js--€4-€r+8s+4-€rs+kr- ks + krs
Table 3. The analysis of variance of b{ jrs ) effects

Con- Degree of
S.V. Sum of sgquares
stant freedom
b, £ (Y..-nY.)*/n?(n-1) 1
b, 4r  Z(Yr.+Y.sn¥r)?/n(n-2) g1
-(2Y,,nY. ) /0?(n-2)
by érs  I(Yrs + Ysr)2/4-XY¥?r n(n3)
-Z(Yr. +Y 5-2Yr )%/2(n-2)
+(Y.. - Y.}/ (n-1) (n-2)
where

b, :overall dominance effect . or mean dominance
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deviation of parertal lines

b, :dominance effect due to individual lines,or line

dommnance effect

b; :dominance effects due to individual crosses or

cross dominance effect

and

Yr:the scores of the rth parental line

Y.:the sum of the scores of the parental lines

% For the other nomenclature of this table, see

table 2 footnote,
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Table 4. Average performance by mating group and heterosis effects in each trait

Liter

Sex Body weight ( g) Weaning

sire x dam . . (%) )
size ratic At birth At weaning rate

BALB/c x BALB/c 6.00+1.73 3800 +20.04 168010 1248-+139 10000+ 0.00
Pure— CAB % CBA 8671033 46,73+ 851 L49+014 9,25+0,40 96,30+ 370
bred C3H x C3H 6.6711.20 48.074 93¢ 1374024 10254060  §7.03% 667
C57BL  x C57BL 7.334:0.33 6843+ 877 1381008 8714075 87501250
Mean 7.17+0.55 50.43+ 631 1482007 10.18+057 9271+ 3.55
BALB/c x CBA 5004153 33.33+2205 1824009 12634098 9167+ 833
BALB/c x C3H 6.33+145 50.90+1247 170006 12144064 100,00+ 0.00
BALB/c x C57BL 6.66+2.60 50.43+1273 1432005 0834033 10000+ 0.00
c CBA x BALB/c 800+252 59,10 +2147 153+0.08 10, 48 20.64 88.90+1L10
:’s:" CBA x C3H 9,00 £0.00 40,70+ 9.79  1.400.07 8.80+0.56 9630+ 370
re CBA % C57BL 800115 60,83+ 5.83 14620.02°  925+051 9667+ 333
C3H x BALB/c 11.67+0.67 56,83+ 2.33 1531003 927+0.89  97.33+ 267
C3H x CBA 6.3310.88 53.60+14.87 L53+30.04  1044+112 8777+ 619
C3H x Cs57BL 9.000.58 4807+ 934  L360.04 9.1840.32 93,33+ 6.67
C57BL  x BALB/c 7.33+2.60 654742185 173+0.18 12224132 8333 461
C57BL  x CBA 0.33+0.33 7150+ 329 L49:+0.03 0.54+003 100,00+ 0.00
C57BL  x C3H 53311.33 5833+ £33 LB7X013  1266+L11 100.00+ 0.00
Mean 7.67+0.48 5400+ 369 LB74+003  1054+030 9461+ L65
Total  mean 7.5430,39 5320+ 316 1554003 10454027  94.13% 151

. Amount ¥ 0.50 3,66 0.09 0.36 180

Heterosis
Percent #* 6.97 7.26 6.08 3.54 205

4 : Amount of heterosis = mean of crossbred — mean of purebred

*% : Percent of heterosis =

amount of heterosis

x 100

mean of purebred
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Table 5. Estimates of variances for fraits of the progenies of 4 X 4 diallel crosses in mice

ltem ai Litter Sex Body weight Weaning
size ratio AL birth At weaning rate
a 3 2 33 745.37 0. 0864 11. 4070 13. 50
b 6 5.99 156. 18 0.0363 2 2549 129 94
by 1 225 113 96 0.0784 L 1863 * 3249
b, 3 2. 56 47, 60 0.0126 L0155 152. 89
by 2 13.00%* 340. 18 0. 0508 4. 6482 144. 23
c 3 17.83 444. 48 0. 1587 % 10.4761 % 107.25
d 3 12 28 210.88 0. 0836 6.2247% 103. 21
t 15 8.88 342 62 0. 0803 6. 5235 96. 77
B 2 12. 65 262. 77 0. 0664 9.6312 105.23
Ba 6 37 561 44 0.0576 3. 1643 i48.16
Bb 12 329 457.05 0. 0258 1. 0906 89, 59
Bby 2 1.02 428 59 0.0326 0.0533 59,55
Bb, 6 5 51 547.03 0.0340 1 2693 110 63
Bb, 4 109 336.31 0.0t01 13412 68.49
Be 6 817 440. 55 00221 20915 132 65
Bd 6 1L 11 900. 90 0.0209 0.7913 136. 10
Bt 30 591 1126. 79 0.0304 32913 [18.62
Total 47 6.61 468. 96 0. 0450 3 1324 106, 60

* : significant at 5 %
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