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Summary

A set of 21 crosses of Fy generation by diallel crosses from seven parent silkworm, Bombyx

mori L. were used as materials to estimate genetic parameters such as gene action and combining

ability.

Experiments were conducted in 1985, and three characters, which are weight of cocoon, weight

of cocoon layer and ratio of cocoon layer, were observed.

The data were analyzed for each character by Jinks’, Hayman’s and Griffing’s methods.

The result obtained are summarized as folllows:

1. In Vr-Wr graphical analyses, weight of cocoon was found to be inherited in over dominance,

and weight of cocoon layer and ratio of cocoon layer were observed as partial dominance.

2. Estimate of additive component of variance(D) was greater than those of dominance component

of variance(H) for weight of cocoon layer and ratio of cocoon layer, and positive values of F

were observed for all characters.

w

Mean squares of general combining ability were higher than those of specific combining ability.

4. Variety Jam 107 was expressed as the highest GCA effects for three characters, and high SCA

effects for all characters were observed in combinations of Jam 113 X Jung 14 and Jam 107 % Jung

14.
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Table 1. Mean values for three characters of seven
parents and their Fy’s from diallel crosses
of silkworms

Pucmeent'r,  [Weight of WEIght of Ratlo o
hybrids €0c0n (80| layer(c) | layer(%s).

A(Jam 107) 1.66 36. 62 22,97

B(Jam 108) 1.64 35.16 21. 61

C (Jam 113) 1.50 30. 66 20. 54

D (Jam 114) 158 33.91 21.89

E (Bok-Hyeong Jam) 1.40 22.56 16. 22

F (Jung 14) ‘ 1.20 15. 35 12.89

G (Nog Dong-A) 1.11 15. 25 13.80

AXB 1.97 46. 28 23. 61

c 1.94 38. 50 20. 46

D 1.97 44. 53 23.19

E L7 37.70 | 21.25

F 1. 68 40.05 | 23.85

G 1.71 32.65 1 19.27

BxC 1. 90 41. 80 22,27

D 1.66 36. 68 22.33

E 178 35. 60 20. 33

F 1.78 31. 04 18.33

G 1.66 31. 07 19. 06

CxD 1.89 42.52 22.62

E 1.62 32. 48 22.09

F 1.81 36. 6€ 20. 21

G L72 | 28.33 16. 43

DXE 182 | 37.83 20. 97

F 1.82 34. 44 19. 24

G 1.69 | 32.22 19. 26

EXF 1.74 1 28.02 16.18

G L.51 25. 25 17. 02

FxG 1.54 22.91 14.95
duiA o 2 WEREFRN B F U olF HEE H
WEAAE B BEREoZA dAF L = B
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Table 2. Mean squares of three characters of seven parents of silkworms from the diallel cross

Factors ’ Block } Array Error
Characters d.f. 2 ’ Parent J F: hybrid 54
/ 6 21
Weight of cocoon 0.0009 | o.17ezer | 01155 0.0017
Weight of cocoon layer 0.7004 | 453.6999% 101. 1443%* 0. 5986
Ratio of cocoon layer | 0.1278 ‘ 72. 3701+* 13. 1522%* 0. 1022

** p<l. 0L
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Fig. 1. Vr-Wr graphs for weight of cocoon, weight of cocoon layer and ratio of cocoon layer from analyses

of F; generation of a 7x7 diallel cross of silkworm. Varieties are shown as follows: 107,

Jam 107;

108, Jam 108; 113, Jam 113; 114, Jam 114; Bok, Bok-Hyeong Jam; Jung, Jung 14 and Nog, Nog

Dong-A.

oA 149 ol E HHEE IS Bdkm FEozAY 4
Mol A vebweh. W FKEEE YN = EER
2% MRS ZEFREA AT S FHol —#Mol
g el st BHT BHE dEd F e &
e Fro ol BEHY BEFHE BHFEL BB
e Zlol AAstgzm sl 2 o HEES Wak
of W& FHuivl b 4B ThE v EA, B 113 ¢
B 114% B 107719 B 1082 d= ¥A Hrise] 7@
9 TEBF & WHEA Heto] Ry EHEe A2 2
oz At

g, ol E 3 HEA Hsted ZEBA FoaEig
2l 2HAE BEFE s SEOWHE BHA 2
® 29 .

% 24l A Fl(array), %, TEHF AEHAEHAE=
2EA Ad EEY HREtke] RE= hife ®
B w2 Ml BEYW SgHs gEER 4 a4
flel %2EE 2o Z2BEHEM T #EERK BERECA 9%
WHES LG MRE ngon REEC & BiEY
EZRE WEY ¢ 93

Hayman(1954a, 1954b), Jinks(1955)& ZRE> 8

BERSSY S 2 ooz A K REY BETF o
fifkesr MRS BENEES HET + I+ F
e ®BrRstd e, ol HEezA Vr-Wr graph
2 ERe SRS Fig loA 2= ubel 3ok

BEES EFEES R o Bfdtmed gk
HEE BENo® BN oH, & A8y H7HRKE
2o vroldl fimelgleh. &, EggEmel sbd
o 149 W S, Ve 2R ERY
o frEde =M HfEe] AL MES Eie=
Ve & #BERI I olEd BRe £ AR B
o T whe} ol MEHNAY KEAHAE 25 WHHB
o E Feoz WHE ol HES 29do24 Graph
Lol Ao EBEH HRSG F —Fete EHiEeldel
2% BEELE B 1149 B 1089 EERKY
miEEe] B EETE 2ol 7HA Aoz #EEs .

S, MEEFHE b3 096224 %o} 15 2RI}
ARz, =S 1-b/shx HESIR ol JEHrBEETF
MERE e Ao #eEgded g AL HEgs
o el ¥LEETFR EAC o3 EER HEHB
Z Aoz Bp=d.



MEES 2 EHEEST TRZE8#ozA & M
EFES B e gEel sl Afe SR
ﬁ 107, £ 114 59 #WEE) s AL &
Erael, shul e dh 147 SNl frEste

s SUEETY RS %S Ao HE
M 7 REES B e B o
P ek whebA o] WHAME HEEC AL

fafEol @iko 2 ey FEZ Eitkol e HEFEER

E Eol JEEVEETY MRE BET & Al

WRILES EEES go] EFEMK FHE RiNe
st @R IARe] sba W dr 1471 Sk, 71
B ZihfEe] Eikdd (LETEN @RI ¥
S Biez HEHE Fid Eikol gl -7-"’1
v B Sl REF B 107 [EFEE LA
tha Heold HAEE 2o o REd e JEErEETF
H#E 3lg Ao E HESY 2REEY BEFRERE
0.7924 13} ER7 9ol #rEET o BEY
BBl HAE ez HwHgd.

ol 2] & Vr-Wr graph 9] EHEREA i #RE,
PR (1958, 1964), KIE - 5 (1964), A - F
(1983) %ol MggEel wsbed, 58 - 4 - BA(1979), 3 -
Fr(1985) 5o MERBEE, WHE, wWEE 4 8

Hz Fol #shel SH7E uh, MEE TolM BE
Tl 5 ddudcts #BMES 2 9 & BB
A 4& Vr-Wr graph k9] SHREEAAE 2 K&
ol WLIF fHrmel etz Bokisiet

e N < T
Wﬁ

3@ 0 rU]n i rle

lo

J

= mfES RN oo 4 BHEA A3
DHRG & Btz oA EREE 2 T EREE,
B S BET THEE 5& #ed o % 39
zZeh,

STHERS S ERES WELELE D>Hoex HEE
T e B BEEERD a2 FEEG e,
H@imd glelAd = D<Hio 24 Heterosisvh SR
of #¥ JEMINA ESL o8 d Mg HERD A
geh whebAl HRrEETY WEEAAL 94 @R
Z WA FlE7r Eof EiRET MESL 24
RS sloz Esddot BHES HERN &
BfE 2ol ot

=S EEEEM/D)V? 2 FEEkErH/D) e
BgiEe) 1L ke BEHe=Z, Y8 F HEL R

SEEEES dehligled oleld 2 Vr-Wr graph |

oAl vehd HRex F —#H = (Fig. 1), @WEE
9 OEELREL BEES) R REA 2 EE, S
EETY f?‘—i“:jiﬁﬁ"(Hz/4H1)7} 0.22~0.230. 24 %
TR e MEE 0.259 5015001 slzbgicl. el BB
By B iﬁ@%ﬁﬂ e BHEA @b a2
R EC A = 138 By, WELEL 1% 85
2 OEES & 99

ol e gt R E BB - & - BI(1979, 1981), 3 - R (1985)
& HEEd A BETY SMRES BEEL e
=, EHNE o BE S L - TH1983)9
R HRE BT HEEel o

Table 3. Estimates of variance components and ratio of parameters for three characters observed from analyses

of diallel crosses in silkworms

Variance component*

Ratio of parameters*

Characters

p | F | H He | HyD | Hy/D¥* | HoaHy | K
Welght of cocoon \ 0. 0446 0. 0156 0. 0834 0. 0800’ 1.8683 1. 3668 0. 2398; 13.7171
Weight of cocoon layer 85. 0862 2.7369) 61.1615 57. 2628i 0.7188, 0.8478 0. 2240 0. 4790
Ratio of cocoon layer 16. 2794 3. 4147‘ 7.7900 6. 8992 0. 4785 0. 6917 0. 2214‘ 0. 7858

* D, additive component of variance; F, recessive allelamorphs at loci; Hy; and Hs;, dominance component of
variance; Hi/D, mean degree of dominance; Hi/D'% degree of dominance; Hp/4H;, average frequency; K,

number of effective factor.

Table 4. Estimates of general (GCA) and specific combining ability (SCA) of three characters of silkworm

Source of variances GCA SCA Error
Characters d.f 6 21 GCA/SCA [ E4
Weight of cocoon 0. 0789** ‘ 0. 0323** 2. 4427 I 0. 0005
Weight of cocoon layer 192. 3933** | 21. 9547%* 8.7631 0.1995
Ratio of cocoon layer 31.9393** ‘ 2. 1500%* 14. 8492 0. 0340

** n<. 01.



‘Table 5. Estimates of GCA and SCA effects of three
characters from analyses of diallel crosses
in silkworms

Characters Weight of Weight of | Ratio of

Effects J cocoon lcocoon lcocoon

ayer | layer

Mean effect 168 | 3307 | 19.65

GCA effect ‘

A (Jam 107) 0.10 5. 37 2.11

B (Jam 108) 0.06 | 3.13 1.33

C (Jam 113) 0.04  1.89 0. 66

D (Jam 114) 0.06 | 3.49 0.58

E (Bok-Hyeong Jam)| —0. 04 1 ~2.51 © —0.99

F (Jung 14) —0.07 | —4.53 © —2.07

G(Nog Dong-A) | —0.15 | —6.89 | —2.62
SCA effect § | |

A —0.22 | —7.19 159

B —0.17 | —4.17 | —0.69

c —0.27 | —6.19 | —0.43

D —0.22 | —6.15 | —0.91

E ~0.19 | —5.49 = —1.44

F —0.32 | —8.66 | —2.61

G —0.26 —4.12 | —0.60

AXB 0.12 ©  4.69 0.52

c 0.11  —Le&4 | —1.96

D 0.12 | 258 | —0.15

E 0. 04 .76 0.48

F —0.03 6.13 4.16

G 0. 08 1.04 0.13

BXC 0.10 3.70 0.62

D —0.15 | —3.02 | —0.22

E 0. 07 1. 90 0. 34

F 0.11 | —0.64 0.57

G 0.06 1.71 0.70

CxD 0. 09 4.06 0.73

E —0. 06 0. 02 0.76

F 0.15 6.22 1.96

G 0.14 0.21 | —1.26

DXE 0.12 3.77 0.73

F 0. 14 2.40 0. 08

G 0.10 2.50 0.65

ExF 0.17 .98 | —0.40

G 0.03 1.54 0.98

FXG 0.09 L22 | —o0.01
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