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Summary

Extensive studies were undertaken to analyze the genetic basis of economically important quan-
titative characters in the silkworm by diallel crosses of four inbred lines differing widely in silk
yielding ability.

Some differences between the reciprocal crosses were detected in cocoon weight, cocoon shell
weight, cocoon filament length and cocoon filament weight in case the parental lines were greatly
differenent each other in silk yielding ablity.

The general combining ability (GCA) varied with the inbred lines and M242, a Chieese sex-
limited larval marking variety showed high GCA value in the economic characters, such as cocoon
vield, cocoon weight, cocoon filament length and weight, and raw silk percentage. The highest
heterosis effect, about 13% to 14% was seen in cocoon and raw silk yield and it was low in cocoon
reelability and raw silk percentage with less than 1%. It is advisable to improve highly heritable
quantitative characters such as larval duration, cocoon shell weight, cocoon filament length and
raw silk percentage by means of selection, and to select single crosses with high heterosis effect
for cocoon weight and cocoon yield which show overdominance.

Genetic correlation should be considered when more than two characters are targets for impro-
vement and selecting high cocoon shell weight is effective to breed high silk yielding varieties. It
is difficult to improve cocoon reelability because of low heritability (0.11) and its negative correla-

tion with cocoon-silk quality.
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Table 1, Mean performances of the quantitative characters in parents and their F; hybrids

Variety dLarv.al Pupation | Cocoon | Cocoon | Cocoon | Filament | Filament | Raw silk
uration percent yield* weight | shell wt. | length weight percent
[ days % kg g cg| m, cg %
S:1(8) i 23.15 93. 4 18.9 2.13 41.3 967 34.4 16.6
KAX) 24.35 85.2 17.4 2. 11 4.1 1,022 37.3 16.5
Jam 124(]) 25. 45 90.0 17.3 2.31 58.8 1,231 41.6 20.3
M242(M) 24. 65 91.0 19.7 2.32 56.7 1, 302 46. 6 20.2
S XK 24.00 94. 4 19.3 2.25 45. 6 { 1, 046 36. 4 16.0
Sx]J 24.3b 95.2 21.3 2.32 51.1 @ 1,163 42.4 18.1
S XM 24. 45 95.6 22,2 2. 48 54.5 1,220 45.4 18.2
Kx§ 24. 45 95.0 21.5 2.37 48. 3 1, 000 39.3 16.1
Kx]J 24. 40 91.2 20.1 2.31 52,9 1,276 44. 4 19, 2
KXM 24.35 95,2 20.9 2.28 49. 1 1,102 40.2 17.6
J X8 24.30 92.0 19.8 2.41 53.1 1,378 42.1 17.2
I XK 25.35 97.6 22.3 2.38 53.6 1,331 45,6 18.4
J xM 25,55 93.8 20.3 2.25 53.5 1, 358 49.3 | 21.6
MxS§ 24,50 94. 4 22.2 2.61 56. 3 1, 290 47.2 18.1
Mx K 24.65 94.8 22.1 2.44 1 52,6 | 1,310 45.3 18.5
MxJ 25.35 90. 6 19.3 2.32 57.3 ‘ 1, 409 50. 3 20.9
C.V. (%) 1 1.25 3.2 = 5.74 3.68 | 5.94 |  4.06 5.11 2.72
LSD(5%) 0. 65 6.41 . 2.46 0.18 = 6.52 | 104 4.65 1.06
*Cocoon yield was calculated for 10,000 third molted larvae.
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Fig. 1. The differences between the inbred lines and their reciprocal crosses.

S: 81, K: KA,
- S] or KA,

J: Jam 124,
-a- Jam 124 or M242,
KA and the male of Jam 124 or M242,

M: M242
-o- Single cross between the female of SI or
-x~ The reciprocal cross of above single

cross. ¥, ** significant at 5% and 1% level, respectively.
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Table 2. The general combining ability (GCA) of inbred lines and heterosis effect for quantitative characters.

Character GCA Heterosis
aracte S1 KA Jam 124 M242 effect (%)
Larval duration(day)** —0.54 —0.09 0. 44 0.19 0. 48
Pupation percent(%) 1.09 —0.76 —0.54 0.21 4.82
Cocoon yield (kg) 0.23 —0.17 —0.58 0.52 12.95
Cocoon weight (cg) ; 0.59 —4.72 —0.53 4,66 4.28
Cocoon shell wt. (cg)** ‘ —2.86 —3.01 3.08 2.79 177
Cocoon shell percent(%)** —1.36 —1.21 1.59 0.98 0.60
Filament length(m)** —84.1 —74.4 84.6 73.9 5.59
Filament weight(cg)** ‘ —2.78 2,28 1.67 3.39 7.63
Filament size(d)** ; 0.01 0.04 —0.10 0.05 2. 44
Reelability (%) ** \ —1.50 2.80 —1.01 —0.29 0.96
Raw silk percent(%)** f —1.22 —1.02 1.16 1.08 0.37
Raw silk yield(kg)* } —0.12 0.37 —0.49 0.24 14.03

* and ** indicate the significant differences in GCA

< EYF HAERXPFEER == 2 #0022 .
#e(1986)& H xR toperossel oo AL
BRI Z BES & Ao WEgA o

3. Fo EEY RS KEH

B MEY EEHE HERAMSEHA O #ESK
o k= veEhie EHE CEEII A BEY 2
ool He ks vehd = Ee BESe] deov
—fryo 2 HBESL FE OFEES ol HEELe
EE Al SEFERY BRY #2EF ¢ F 92 R
ol m g oeka]l EEIW KRBl HHAI FES &
BEEET Hie 2 F{ES Fo BH BEY EEHE
Table 3=} 7o},

FED 15 B BES ShEE, @EHE ¢
EHEEE 0.84~0.909] =2 HENE el
BHHERET o282 WE BB KM 4 EA
+ 45 U w3 WEE, EAR Y EHGE 59
B WHEE EEI] 0.60~0.69% [L#m £ ol
BE OBl & sRel o®A ¥ WHECH.

at 5% and 1%, respectively.

e vk (hifkER, WEE,
0.1 MAAR I3 2e Holmz B iy
Wk R HFsy) 3ok webq ol g BHEELL
RETREMAA SR

#730]

it

BoE

WE D AR S E

o] 59

heterosis B HE 7} & ol D2 FEY WHo HESR
Fol MR RFEHS] HEHET BER heterosis R

fe]
Aol £& Aoz A7

g

=

TEMAS Bk

Hdeh AEA S WS mhs B H1ke 5
§ kel Fed JEW BEEH 0112 W
obA Bifel 1% MHBRO] ol & ¥ of = heter-
osis ARE ot YRl AY o] FolAA & WH
ojer, =T ojAL AEAA HHY THEI H
WEE, EMEILE BHE o EHES &9 M

o] gl W& HEE oHA T YUt

ol BHOEES MMTS 3 WK =t 50

ERIL Sl A2

MERE 9 S¥iHikel

Az wredel ek KBl A EENS kel
B Bl Hld &4 v BEE

Table 3. The heritability (h2N) estimates in economic characters.

S

Character Heritability H Character Heritability
Larval duration ! 0.84 Cocoon filament weight 0. 62
Viability (Pupation percent) . 0.02 Cocoon filament size 0.38
Reelable cocoon percentage ‘ 0.18 Reeled filament length 0.38
Cocoon yield ‘ 0.12 Reeled filament weight 0.36
Cocoon weight : 0.06 Reelability of cocoons 0.11
Cocoon shell weight 0. 60 Raw silk percentage 0. 88
Cocoon shell percentage 0.90 Raw silk yield 0.10
Cocoon filament length 0.69 ‘
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Table 4. Estlmatlon of the genetlc parameters in quantltatlve characters
Genetic Larval |Pupation Cocoon Cocoon | Cocoon |Filament Fllament Reelabl RaW sllk Raw silk
parameter | duration| percent | weight |shell wt.| yield length size ‘ lity percent yield
D 0.90 | 10.63| 0.75] 7L19] 143 2449 0.42| 99.30| 438, 3.58
Hy 0.25 18.58 5.32 10.11 7.42 21.72 \’ 2.38 1 131.48 0.89 6. 67
H, 0.23 17.83 4,81 9.15 7.91 19. 41 2.18 90.71 0.78 5.76
F 0.22 11.22 1.04 25,93 0.25 —b5.74 1.00 126. 69 —2.11 3.98
E 0.01 9.71 0.75 9. 80 1.41 2. 48 0. 68 3.52 0. 26 0.76
vHy/D 0.52 —0.06 —1.09 ¢ 0.19 3.17 0. 96 —1.79 1.15 0. 45 1.34
hN 0.84 0.02 0. 06 0. 60 0.12 0.69 0.38 0.21 0.88 0.10
h*B 0.97| 0.13| 0.63| 0.70| 0.58| 0.89| 0.62| 0.89| 0.93| 0.66
Table 5. Genetic and phenotypic correlation between quantitative characters.
: Genetic correlation
| -
Character | Larval |Pupation| Cocoon | Cocoon | Cocoon |Filament|Filament | Reelabi- | Raw silk| Raw silk
/ duration | percent | weight |shell wt.| vyield length size | lity percent yield
| (A (B) (o)) (D) (E) (F) (G) ‘ (H) (1 (@D
A 0.02 0.26 0.90%*%  0.06 0. 74%* —0.02 } 0.19 0.84%%  0.20
a B —0. 06 0.34 0.04 0.95%%  0.18 0.22 —0.35 —0.25 0. 48*
'% C 0.23 0.28 0.63%*  0.90*%  0.55%* —0.06 —0.13 0.11 0. 48*
g D 0. 64 0. 05 0. 63** 0.16 0. 93** —0.30 —0.12 0.83**  0.03
it .
5] E 0.05 0. 69%* 0.61%% 0.24 0. 30 0.39 0.00 —0.06 0. 63**
a F 0. 64%% —0.02 0. 50* 0.77%%  0.21 —0.48% ' —0.05 0.78**  0.16
% G —0.02 0.21 0.09 —0.11 0.32 -—0.38 0.21 —0.13 0. 40
E H 0.09 —0.17 —0.09 —0.07 0.01 —0.05 0.19 0.17 0. 77%*
R~ 1 0. 69%* —0.05 0.13 0.71% —0.06 0.72* —0.03 | —0.14 i 0.16
J 0.12 0. 40 0.38 0.14 0.71%%  0.11 0.34 0.70 0.13 !

*, ** indicate significant differences at 5% and 1% level, respectively.
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