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Summary

The genetic variances and combinding abiliy of the some useful characters were analyzd on sixty
four combinations in the 8x 8 diallel cross using the four Japanese races(Jam 107, Jam 113, Jam 117
and Jam 119) and the four Chinese races(Jam 108, Jam 114, Jam 118 and Jam 120). The eight
quantitative characters were the total larval stage period(TP), the fifth larval instar period (FP),
the female cocoon total weight(FW ), the male cocoon total weight(M W), the female cocoon
layer weight(FL), the male cocoon layer weight(ML), the female cocoon layer ratio(FR), and the
male cocoon layer ratio(MR).

The results were as follows:

The analysis of the genetic variance and the combining ability in the TP and the FP.

In TP and FP, kN was less than A*B. The GCA, SCA and RCA were at a high significant
level. HI/D and (HI/D)Y? were large. The heterosis were small minus. E and D were large. The
r was in the positive direction, because the recessive genes were mainly expressed as a short rearing
periods. The regressions of the characters were passed below 0 point, because the characters in the
TP and the FP were appeared overdominant. The order of the dominance in the TP of the parents
were in the orders of Jam 119>>Jam 113>Jam 117>Jam 108>Jam 120>>Jam 114>>Jam 107>Jam
118, and that in the FP of the parents were followed in the orders of Jam 117>Jam 113>Jam
108>Jam 114>Jam 119>>Jam 107>Jam 120>>Jam 118.

The analysis of the genetic variance and the Sombining ability of the FW and the MW.

In the FW and the MW, h2N was less than A?B. The GCA and SCA were large but RCA was
little. HI/D and (HI/D)'"? in the parents were large. Heterosis was large. £ was appeared large
in the FW, and small in the MW. D was small. The r was of the minus direction, because the
dominance genes were less expressed. The regression of the these characters were padded below 0
point, because the characters in FW and MW were appeared overdominant. The orders of the do-
minance in the FW of the parents were as the order of Jam 107>>Jam 108>Jam 119>>Jam 113>
Jam 114>Jam 120>Jam 117>-Jam 118, and in the MW of them in the order of Jam 114>Jam
120>Jam 108>Jam 113>Jam 107>Jam 119>>Jam 117>>Jam 118.
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The analysis of the genetic variance and the combining ability of the FL and ML.
In the FL and the ML, h*N was less than A?B. GCA and SCA were large. RCA was little. HI/

D and (HI/D)'? were large. Heterosis was large. The r was in the negative direction, because

the dominance genes were less expressed. The regression of the characters of FL and ML were

appeared overdominant. The dominance in th FL of parents were in the order of Jam 120>Jam
114>>Jam 119>>Jam 1197>Jam 118>Jam 107>Jam 117>Jam 113, and the ML of them in the order
of Jam 114> Jam 108>Jam 120>>Jam 117>>Jam 118>Jam 107>Jam 1197>Jam 113.

The analysis of the genetic variance and combining ability of the FR and the MR.

In the FR and the MR, h*N was less than 22B. GCA was large. The SCA and RCA were little.
In the FW, HI/D was large but (HI/D)V/* was a little. In MR, Hl/D and (HI/D)'? both were

a little. Heterosis was a little.

E in the FR was in the negative direction, because the dominance

genes were less expressed but that in the MR was the positive direction because the recessive genes

were mainly expressed. The order of the dominance in the FR of the parents were in the order

of Jam 117>Jam 114>Jam 108>>Jam 120>>Jam 118 >Jam 1192>Jam 107>

>Jam 113 and that in the

MR these were in the order of Jam 114>Jam 117 >Jam 108>>Jam 118 >am Jam 107>Jam 119>

Jam 120.
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Table 1. The mean ablhty of the elght quantitative characters in the parental silkworms by 8x8 dlallel crosses.

TP FP ‘ FW MW
Source — e e
\ AxA | BxB | AxA | BxB | AxA | BxB | AxA | BxB
{
22days 22days 7days 7days .
Mean 6hrs 11lhrs 11hrs 14hrs 2.05¢ 2.01g 1.58¢ 1.71g
C.V L17% | 8629 | 3.49% | 18.38% | 3.10% | 5.12% | 0.64% | 4.81%
Range 1shrs | 1931 gehrs Sdays |0 | 0.4 0.14g | 0.34g
FL ML \ FR ! MR
Source [ : - ; — = —
AxA | BXB | AxA | BxB | AxA | BxB | AxA | BxB
Mean ileg | ddeg | 3eg s3eg | 19.4% | 21.6% | o4.4% | 25.0%
C.V 0.70% | L% | 250% | 2.00% | 7.5% 14 C0.0% | 6.1%
Range 7eg | locg l3cg 13g | 2.8% | % | 4.6% | 3.5%

TP : The total period of larval stage.
FW : The female cocoon weight.

FL : The female cocoon layer weight.
FR : The female cocoon layer ratio.

A : The Japanese races B
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Table 2. The mean ability of the eight
characters in 28 combinations

FP : The fifth period of the larval instar.
The male cocoon weight.

ML : The male cocoon layer weight.
MR : The male cocoon layer ratio.

: The Chinese races.

of

silkworms by the straight cross.

quantitative

progeny

Source { Mean ‘ C V Hetros1s Range
22days _ N
A XA’ Thrs 1.4% 0.89 | 15hrs
22days
BxB’ 15hrs 4.83 » 0.71 lday
22days | .
TP AxB 4hrs 0.72 | —1.42 | 11hrs
22days
| Bx A’ 93hrs 3.23 —2.31 6hrs
: 5 22days 1day
P 1hrs | 168 1 0 oohrs
AxAr | 79551 g 980 —5.98 | 12hrs
) , 7days 1day
BxB | G610 | 0.80 | qhey
- 7days |
FP AxXB ‘Zhrs 0.43 | —5.98 | Ohrs
7days
BxA’ Shrs 1.63 —4.12 | 17hrs
5 7days | 3days
P 12hrs 1.70 0 8hrs
AxA’| 2.30g | 2.20%] 12.75%% 0.28g
BxB’ | 2.28 | 2.8l |11.77*% 0.31
FwW AXxB’ 2.57 ]‘ 0.92 | 25.98%% 0.15
BxA’ | 245 | 0.53 | 20.10%% 0.12
P 2.04 | 3.08 0 0.42




Source Mean : C.V fHetrosis‘ Range
AXA’ 1.81gl 2.76% 10. 37 0. 18¢

BxB | 1.82 | 3.59 | 10.98* 0.29

MW | AxB’ | 2,00 | 1.62 | 2L.95% 0.22
BxA’ | 192 | L57 |17.00% 0.17

p L64 | 309 | 0 0.34
AXA’ " B0cg | 1.47% 16.28%% 10cg

BxB' © 49 | 0.87 |13.95%% 8

FL | AxB 55 0.55 | 27.91*% 6
BxA’ | 53 0.86 | 23.26% 7

p 43 3.52 } o . 10

AxA’| 45cg| 0.37% 15.39%%  5cg

BxB' | 46 | 0.93 |17.95% 7

ML | AxB' | 51 1.33 | 30.77%% 8
BxA’ | 49 100 | 25.64%% 7

P 39| 6.00% 0 20
AxA’| 21.9% 3.1% 52 | 2.8%

BxB' | 2.5 | 3.8 i 3.51 2.4

FR | AxB | 21.2 | 23 2.02 1.3
BxA’ | 21.7 | 4.4 3.5 | 2.6

p 20.8 | 30 — 3.5
AxA’| 25.0% 19% Lol | 17%

BxB | 25.2 . 3.2% 1.8 | 2.9

MR | AxB’ | 25.2 | 3.8% 2.02 | 2.8
BxA’ | 25.6 @ 12.1% 2.02 4.0

P 2.7 2.7%| — 5.2

A,A’ . The Japanese races.

B,B’ : The Chinese races.
* : significant at 5% level.
** - significant at 19 level.
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Table 3. The mean ability of the eight quantitative
characters in 28 combinations of the progeny
silkworms by reciprocal cross.

”So;ce Wli\)Iean [ CV ,Hetr05151 ;{ange
A'xA { 22days | 5.66% —0.04 19hrs

! !
BxB 1 2ars | 5o —1.47| 20hrs
TP | A’xB \ 22days | g, 14 ~1.07, ey
BxA 24| 106 | 165 l4hrs
PooAE e 0

A XA gﬂ‘gs 9.98% —2.53 17hrs

Y 7days . 1day
BxB | 3] 610 | —3.86 sy

FP | A’xB Z‘ﬁ‘:—‘s/s 0.43 | -4.65 Shrs
B’ %A g‘ﬁ;‘g’s 1.63 |—5.50%* Ohrs

7days 3days

P 12hrs 4.70 0 8hrs

!




Source ’ Mean ’ C.V l Hetrosis| Range
A'xA | 2.30g | 1.25%] 12.75%% 0. 23¢
B'xB | 2.04 | 7.94%% 0.00 0.55
FW | A’xB | 2.56 | 6.96%% 25.49%% .48
B’XA | 260 | 1.54 |27.45%% (.24
P | 204 | 308 | 0 0.42
A’xA | 1.8lgl 2.27%| 10.37%% 0.23g
B'xB | 1.84 | 3.58 |12.20%% 0.29
MW | A’xB | 1.97 | 2.84 |20.12*% 0.2
B'XA | 207 . 1.45 |26.22% 0.15
| P L64 | 3.09 | o0 0.34
A'XA | 49cg | 0.71%] 13. 95**" Teg
B’xB | 49 134 | 13.95%% 10
FL | A’xB | 54 144 25.58% ¢
B'XA | 57 | 0.55 |32.56%* 6
P 3 352 0 | 10
A'XA | 45cg | 0.65% 15.39%* beg
B’xXB | 46 1.19 | 17.95% 9eg
ML | A’XB | 49 L12 | 2564+ 7eg
B'xA | 52 0.63 | 33.33%x Teg
P | 39 | 600 0 20cg
A'xA | 21.3%| 4.54%| 2.36 | 2.4%
B'xB | 2.0 | 581 | 116 3.1
FR | A’XB | 20,9 | 6.19 | 0.39 L5
B'xA | 2L.2 3.13 2.07 19
P 208 | 297 | 0 3.5
A'xXA L 24.7%| 4.22%) 0.32 2.8%
B'xB | 24.9 | 580 | 0.81 4.3
MR | A’XB | 248 | 407 | 0.3 2.7
B'XA | 25.2 | 3.00 | 1.98 2.2
P27 | 272 | 0 5.2
) A A7 The ]apancse races.
B,B’ ;. The Oninese races.
* { significant at 5% level.
** : significant at 1% level.
BIBLEL FotA el bt HRE JAEg(n

3.

HAHK X BAMS MR 229 104 78, 5% M 7
@) 847k, WEWIFETE 2.30g, HiPAUEE 1.81lg, MOEEE

L

49cg, HEWIFRETH 45cg,
24.7%0) v,
SEMUIM 7H 647, MERLEET

M B E 49cg, MEETE 46eg,
HEIG AR 24.9%0) Qv HAMG X R 24

SHEPRI R FL 2R

B3 21.3%, HEligHE
TRE U 2291 3A 73,

i 2.04g, M 1. 84g,

21. 0%,
i 3

229 6A 7L, SEHHAR 79 4A 7, MEBAEEE  2.56g, HE
WWE 1.97g, MEEE bdeg, WEMEIGE 40cg, MEHERE
A 20.9%, HEWEEER 24.8%0l9, REH < HHE
2 ZAARY 2290 2X17F, GEAMARS 79 2417, MERIEE
W 2.60g, WERAPRE 2.07g, MEEE 57cz, MEMRILER
21.1%, HERERIHZR 25.2%0] ot

NS px B<Bxp{AxFHXBY £
2 Aeld=, 5EMMLE dx A XxhIXFXR]
<HAxHY oz 49eo, KE(1979) & 2@k
goAd fxplBxhFXA<EXHEY £22, /b
HE(1968) & HxHFx AR xps FTo& ¥
39l o

MEBES A A<AXFSOEXF>EXE T2
ZhlA viebste, BT (1979 AxHE>hx A>F
xE>AXxFY Foleln Hmdtglon, HHEES
X B>AXR>HxE>HEXEY $ol9en, RE
(1979) & s xE>H ><q::>¢->< BE>BxHY fo=,
2 Ay Asebe F7e £ Byot, H@iEe

RRTES M — G el A fﬁ%?& BEEEES v

v A gel sl

HEREE FxA>HEXh>EXR=FXxHY ¢o2
Ztigen BES 22 A% el o B S 1979
2 BxHF>Fx B> XE>E X Beeolu, RRkH
MK —RZHEA A BEFS #EPE) vede 4%
o] 011;}.

R LA H X B>hx B> xdh>H x4+
o2 Yokonl, UfBHAENAE hx B>dxdh>H
xHF>HXE Fo2 %ohed B Uw)L MR
Bell gloials AXHBESHEXFHRSHEXE>AXE ol
o, HERBILA el E X >AEXBE>HX >
AxH go, & Aol Bovh ol Mgy
o] EETHEKl AR GEAA 2% Aola Az
o},

2. %fﬁii‘}xk #ﬁ‘a ED ST

1) &8st 5

e 2 51‘&%)@ f’sﬂﬂ —iE AT, HEASENS
MR AT mEY TEE0E dda3 & .
HMEEST &8 P SRUM % ge Fow g
om, 53 M MEEEETIA EEe &
27 e AeR Xol, BHF AZEMEEAS =E A

ZHRRHES BE A kg BHEHEBY iz

>

—ﬁlﬁ EAﬁEﬁ”} ﬁﬁE?‘J
xte



Table 4. The combining ability and the heterosis for
the quantitative characters of the total larval
stage period(TP) and the fifth larval instar

perlod(FP)
source ] GCA ’L SCA RCA ‘ Error heteros1s
a&d |7 2 28 |63 -

0.025—1. 2016

0. 010‘14. 2553%

TP | 0.168%* 0. 13”**‘ 0. 109**1
FP | 0.226% 0. 211**4 0. 134

** ! significant at 1% level.

Table 5. The combining ability and the heterosis for
the quantitative characters of the female
cocoon total weight (FW) and the male
cocoon total wexght(MW)

source ‘ GCA ) SCA ‘ RCA ’ Error [ heterOSIS
df 7 28 s | e | —

FW 0. 022*%*; 0. 093%* 0. 008 0. 007| 20. 5882

MW 0.010* | 0. 047**] 0. 003] 0. 003] 17. 6829

. significant at 5% leve.
** ! significant at 1% level.
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Table 6. The combining ability and the heterosis for
the quantitative charcters of the female
cocoon layer weight (FL) and the male
cocoon layu wexght(ML)

source ’ GCA ‘ S(,A ! RCA J E1ror ‘heterosls
¢ | 7w | om | 63 i —
EL ‘0 001* 0. 0040* *< 0.0008 0. 0006 23. 2558
ML O 0020**0 00'50*4 0. 0003‘ 0 0005| 20 4082

-0/

sxgmﬁcant at 5% ]uel
**  significant at 1% level.

Ta le 7. The combining ability and the heterosis for
the quantitative characters of the female
cocoon layer ratio(FR) and the male cocoon

Iayer ratio (MR)

O - A — —

source | GCA [ SCA ‘ RCA l Frror ’heteroms

i 7 25 | 28 63 !

FR {1.6080** 0.9110 0.5570] 0.5250, 2. 5505
' 0.755\ 0.625 1.063} 1. 4557

MR 6. 0011

#* ! significant at 1%

level
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Table 8. The genetic variations of the quantitative characters of the total larval stage
period(TP) and the fifth larval instar period(FP).

Source Array ‘ Error Reciprocal‘ Dr wrmVrl F,—P J D { F 1 E

TP 0.2566**  0.0515  0.0511 —0.1706) —0.0177] —0.27 | 0.03383%* 0.4827% 0.0515%*
FP 0.3595%%  0.0216]  0.0157  0.0543 —0.0390] —o0.32% 0.6006%* | 0.8970% 0.0210
Source | H | He I n ] D—H1 j Hl— Hzf Logh I | mN | h’B

TP | 0.4061%% 0.2311% 0.2691%% —0.07090 0.1780%  —0.081] 0.9791% 0.4161%% o0.8852%*
FP \ 0.7603* 0.4096% | 0.4004% —0.157 0.3507 | —0.044 0.9262** 0.1803 | 0.8605*
Source | h2N/H2 \ h’B/H2 | Heterosis | H1/D (HL/D¥*| KD/KR | v | (u-v)h/d{ K=h?/H2
TP | 0.5762 2.5593 —1.2016 1.2095  1.0098] 4.6955%  0.1452] 0.9673%  1.1644
FP | 0.4402 21008 —4.2553 12659, 1.1250| 4.9473%  0.1350 0.9550%  0.9776

* : gignificant at 5% level

** ! significant at 1% level.
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Fig. 1. The vrviance(Vr) and covariance(Wr) for Fig. 2. The variance(Vr) and covariance(Wr) for
the total larval stage period in the §x 8 diallel the fifth larval instar period in the 8 x 8 diallel
crosses of the parental silkworm varieties(TP) crosses of the parental silkworm varieties(FP)

Table 9. The genetic variations of the quantiative characters of the female cocoon
total welght(FW) and the male cocoon total welght(MW)

Source ( Array { Error ’ Rec1procal Dr [ wr~Vr ! F—P ’ D ’ F ‘ E
Fw 0. 0956** 0.0142| —O0. 01181 0.0346{ —0. 0405i 0. 42*} 0. 0151 0.0121] 0.0142%*
MwW 0. 0481** 0.0079] —0. 0207£ 0.0009, —0.020: 3| 0.29 0.0108 0.0151F 0.0079
Souee | HI | W2 | R | D-HL | HI H2 | Logb Foe ] N | B
— SO, i . ‘*'—;17w4>’_“7 4,,[ . .
FwW 0. 1758*% 0. 1742**1[ 0. 6994*%  —0. 1607 0. 0016i -=0. 4053(* 0.8123* 0.0383* 0.7635%*
MW | 0.0926*¥ 0. 0868**; 0.3329*% —0.0881 0. 0052;f —0. 7580:—0. 9180*%  0.0153 | 0.7371**
Source | h*/Hz | WB/H2 |Heterosis | HI/D |(HI/D)Y KD/KR | uv | (uv)h/d |K=ht/H2
FW | o.2016 4.3771% | 20. 5882‘ 11.6784%%  3.4174  1.2661  0.2478 1.5187% 4.0151%
I i . v
MW ‘r 0.1762  8.5009%* 17. 6829I 8. 5060**; 2.9165 1. 6270 0.2360| 0.9105%  3.8358*
* ! significant at 5% level. ** . significant at 1% level.
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Fig. 3. The variance(Vr) and covariance(Wr) for Fig. 4. The varience(Vr) and covariance(Wr) for
the female cocoon weight in the 88 diallel the male cocoon weight in the 8x8 diallel
crosses of the parental silkworm varieties(FW) crosses of the parental silkworm varietiestMW)
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Table 10. The genetic variations of the quantitative characters of the female cocoon
layer Welght(I‘L) and the male cocoon layer weight(ML).

Source \ Array l Error ‘ Rec1pr0ca1; Dr wr— V r J F-P i D | F “ E
— "’ o — . Il
FL ‘ 0. 0054** 0.0012 0. 0096{ 0. 0098 —0. 0005’ 0.10%* 0. 0L07** 0.0012] 0.0012**
ML J‘ 0. 0049** 0. 0010| 0. 0025 0.0004] —0.0013 0 10** 0. 0021**‘ 0.0023 0.0010**
_ _ —— I S [P SR S S - . )
Serce ~ HL | Hz | h | D-HMl |HI-H2| Logb | = BN | b
FL ‘ 0. 0089** 0. 0086**1 0. 395**‘ —0. 0018 0. 0003’ ~—0. 1509)—0. 8307** 0.5939%% 0. 8546
ML ‘ 0. 0072** 0. 0066*“"] 0. 0396** -—0. 0051 0 OOObt —0. 2122 *0 /058 O 0702** 0. 6491+*
Source | heN/Hz ! heB/Hz | Heterosis \ HI/D |(H1/D)2| "KD/KR | w v/ 1 K=h?/H2
FL 69. 0681%* 99. 3721%* 23. 2558 0. 8318 0. 9120{ 1. 4800 0. 2416 0. 1094 4.5930*
ML 10. 6344** 98, 333 ** 20. 4082 3. 4286 1. 8516J 1. 8407 0. 2278 1.0833%  5.9943*
* : significant at 5% level. ** 7 significant at 1% level.
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Fig. 5 The varlance(Vr) and covarlance(Wr) for Fig. 6. The variance(Vr) and covariance(Wr) for

the female cocoon layer weight in the 8x8
diallel crosses of the parental silkworm
varieties(FL)

the male coboon layer weight in the 8x8
diallel crosees of the parental silkworm
varieties(ML)



Table 11. The genetic variations of the quantitative characters of the female cocoon layer
ratio(FR) and the male cocoon layer ratlo(MR)

Source } Array ’ Error ‘Rec1procalj Dr l Wr- JVr 1 F1~P ‘ D } F [ E
FR i 1.6635% 1.0512] 0. 4096* 0. 1878 0 000:) 0.53 1.56121 2.0954% 1.0512%*
MR 2. 5609 1278 0. 3075 1. 1763 1 7662* 0. 36 3.8300, 3.4121| 2 1278**
- . | i i [

Source J Hi ] Ha he D-HL } Hi-H2 | Logb | r | WN | WB
FR 1. 5592* 0.8373 0. 6637 0. 0020 O. 1220‘ --0.0831] --0.9502 0. 0693 0. 2239
MR 0. 7653 0.0067| —0.4125 3. 0647 0. 7584. ~A0. 1791 0. 0886 0. 2164 (). 2171

H2 IHeterosis Hl/D (Hl/D)V"‘i KD/KR uv J (uv)h/d iK hZ/H2
FR 0. 0828 0. 2674 2. 5%05“ 0. 9987 0. 9991 5. 0886* 0.1342] 0.9740% 1.2616
MR 31. 4493*% 31.4638%* 1. 453/‘ 0-1998 0. 41/01 570. 13** 0. 0023 1.0021* —59 78**
* signihica'n’{ at 5% level. 51gn1ﬁcant at 1% level.
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Fig. 7. The rarlance(Vr) and covariance(Wr) for
the female cocoon layer ratio in the 8§x8
diallel crosses of the parental silkworm
varieties(FR)
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Fig. 8. The variance(Vr) and covariance(Wr( for
the male cocoon layer ratio in the 8x 8 diallel
crosses of the parental silkworm varieties(MR)
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