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Summary

A 6x4 top-cross set was made from the ten silkworm parental lines selected by the first
principal component scores.

They were also analysed for the relationship between the combining ability and the first
principal component score.

The highest general combining ability effects were detected in the parental lines of Japanese,
N39 and chinese, C46, for the most quantitative characters in the study.

The first principal component score of factors related to silk productivity in the parents was
significantly and positively correlated to the general combining ability of the twelve characters
such as cocoon yield, cocoon weight, cocoon shell weight, cocoon shell percentage, duration of

the 5th instar larvae, total larval period, length of a bave, weight of a bave, non-breaking
length of a bave, non-breaking weight of a bave, raw silk percentage, and neatness.

Similarity distance (D?) was related to the specific combining ability of the characters such

as cocoon yield, non-breaking length of a bave, non-breaking weight of a bave, non-breaking
ratio of a bave, raw silk percentage, neatness.

From the results, it is possible to predict the general combining ability effects by the principal
component scores for the 12 characters of the parents related to silk productivity.
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Table 1. Parental lines and their hybrids.
Index No. | The parental lines | Index No. Hybrids Index No. ‘ Hybrids
1 Ny 11 Na2gxCus 22 N7 x Hangang
2 Nag 12 N2e X Csz 23 Hitkjam x Cy6
3 N 13 Nz x Karwon 24 Hukjam % Cs7
4 Hukjam 14 Nj¢ X Hangang 25 Hikjam X karwon
5 Myohyang 15 N3a X Cys 26 Hukjam x Hangang
6 Hwangyu 16 Nyg x Csz 27 Myohyang X Cye
7 Ces 17 Nag x Karwon 28 Myohyang X Cs;
8 Csz 18 Njo X hangang 29 Myohyang X Karwon
9 Karwon 19 Nz X Cyg 30 Myohyang X Hangang
10 Hangang 20 Nizgx Csz 31 Hwangyu X Cyg
21 N+sx Karwon 32 Hwangyu X Cs;
33 Hwangyu X Karwon
34 Hwangyu x Hangang
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Table 3. Anova for line Xtester analysis in the silkworm.

Source of variation | d.f. X X I Xs } X X Xs Xy l Xs [ X
Total 47 — — — - — — — - —
*k Aok ek ok ke ek o ok
F; combinations | 23 14.231| 70.514| 8.103 197.811}  0.071| 120.524| 11.533] 0.945 1.468
* | *% *x Aok Kk % Kok
Female 3 22.916| 56.156| 3.690 708.167| 0.288| 478.005| 37.698 2.301] 4.880
| s % ok % k| Ak ke
Male 5 16.543] 207.219] 14.728 401.381] 0.121] 257.153] 28.514| 2.053| 3.062
sk *ki %k, ek Kk ki sk
Femalex Male 15 11.722 27.818 1.177 27.883] 0.010{ 3.484/ 0.639; 0.305 0.254
Error 23 22.415| 16.286/ 0.302 4,171 0.001] 0.602] 0.132] 0.024 0.042

il Xo | Xu | Xe | Ko | Xu | X | X | Xu | Xe
Total 47 — — — — — — — — —
*k| *k| ko *kok| Ll k% sk %k
F, combinations | 23 | 3,710.140| 113.350{ 0.114] 75,574.200] 83.431] 406.840| 11.991] 52.451| 42.304
*k| skek| £ *k %k *%k %k skok
Female 31 2,724.050{ 495.315| 0.227| 191,141.000| 255.355| 104.948 47.562} 123.510; 34.333
kk dek| k] k| k% kk %k ke
Male 5 8,031.920| 214.053| 0.214] 110,092.000, 79.607| 708.419| 21.969] 98.262| 26.600
*% o o ok A ok Kk ke
Female x Male 15 | 2,466.760]  3.389 0.058| 40,954.900/ 50.321| 366.693] 1.550| 22,968 49.133
Error 23 | 3,915.540; 0.516/ 0.002 192.522| 0.616| 4.632] 0.102| 0.001| 0.000

See tabel 2 for legend.

Table 4. Estimates of general combining ability effects for 9 major characters in 10 parental silkworm

lines.
S‘I(N/I&cl:.ll?afracters gléag ?L?péiix E;g&:}l lz)ggetiﬁn cchoo%(L Cogo%n g‘éb OC;fS Coc_o%n Csﬁgﬁn Cs%c:l?n
llst;;(i)é? \l%it;r SUKW heriod | tage pel:ge:t' yiel per liter | VOI8Ot | eioht pg;in'
Japanese lines ’
Nas (H) 0.34 0. 46 1.04 0.69 0.86 —5.58 7.54 5.02 1.83
Na (H) 0.76 0.84 1.69 2.35 0. 80‘ 0. 17 5.60 4.41 1.76
N (M) —0.03 —0.03| —1.41 7.86 1.231 2.41 6. 60 0.97] —0.03
Hikjam (L) —0.40 —0.62 0.84| —4.76] —O0. 80‘ 4.40) —6.281 —5.72| —2.30
Myohyang M) —0.02 0.12 —0.26| —6.24 0. 27‘ —10.33 9.02 3.60 0.98
Hwangyu (L) —0.65 —0.77, —1.91 0.10} —2.36 9.29] —22.48] —8.28; —2.24
Chinese lines
Cis () 0.45 0.79 0.19 1.14 1.7 —7.80] 15.70 7.42 2.19
Car (H) 0.29 0. 25! 0.83 1.23 0. 981 —6.83] 10.04 2.40 0.33
Karwon (L) —0.47 —0.53] —2.01| —3.23 —1.82" 9.50] —17.52| —7.24| —2.09
Hangang L) —0.27 —0.51 0.99 0.86] —O. 87' 4.41 —8.22| —2.58 —0.43

Note: H,M,L in parenthesis indicate high, medium, and low in

scores of the 148 silkworm genetic stocks, respectively.
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Table 5. Estimates of general combining ability effects for 9 reeling characters in 10 parental silkworm lines.

Chazacters L(e)rflg;h “g?gaht Size of brgti?ng brgfl):ilng bralajl_(l)frilngI nft’:;ge;) ¢| Neatn- | Lousi-
Silk i — bave bave |2 bave %ength ?,elfht ratéo Ofira w silk| €SS ness
ilkwormlines of a bavelof a bave| a bave
Japanese lines
N (H) 159 4.3 —0.06 65 1.6, —2.1 1.32 2.0 0.5
Nao (H) 210 4.1 —0.20 185 4.0 2.6 1.74 3.8 2.0
Nrg M) 30 1.9 0. 04 31 1.5 0.0 0.43 0.9 2.3
Hikjam (L) ~281| —6.0 0.29 —53 0.5 12.7] —2.40 —6.2 1.5
Myohyang (M) 103 2.9) —0.05 —128] —4.4 -—16.2 0.56 1.0f —2.3
Hwangyu (L) —220; —7.1} —0.03f -—101] -—3.2 2.6| —1.65f —1.5 0.0
Chinese lines
Cis (1) 180 7.1 0.14 109 4.7 L7 2.23 2.2] —1.75
Csr (H) 75 2.8 0.02 79 2.7 3.1 0. 54 3.1 2.1
Karwon (L) —249, —7.8 0.03y -—1711 —5.6] —3.4 —2.56| —3.7 0.6
Hangang (L) —5 —2.1] —0.19 —-17} —1.8 —1.4 -—0.21] -1.6] —0.9

Note: H,M,L in parenthesis indicate high, medium, and low in the rank of first principal component
scores of the 148 silkworm genetic stock, respectively.

Table 6. Estimates of the specific combining ability effects for 9 major characters in 24 F, hybrids of

silkworm.
w N kAT e e ey
Combiinatons < ara(.te\rs sstilklvfrlcs)i'g ] period I:ngceen gi:;e yield l?tzrr weight weight pf:,égn

Japanese xChinese
Nos X Cus 0.19 0.26 2.160 —5.67, —0.34] —0.17 8.15 0.981 —0.64
Nag X Csr —0.00f —0.09] —0.48 —1.17] —0.73 1.08 —4.700 —0.29 0.22
Ny x Karwon 0.00| —0.07] —2.04 3.00 1.03] —3.25 3.57 0.43 0.14
Ny X Hangang —0.19] —0.09 0. 36} 3.84 0.04 2.33f —7.03] —1.11 0.27
Nao X Cye 0.13 0.24 1.71 1. 44 0.09 3.08] —4.10] —1.47} —0.48
Noag X Csr 0. 45 0.66| —0.93 —2.920 —0.25, —0.67 0. 35 0.88 0.24
Nig X Karwon 0.04 —0.44 —1.29] —3.68 —0.21 0.00 5.22 0.84 0.14
Nag X Hangang —0.62| —0.46 0.51 5. 16 0.37] —2.42] —1.48 —0.25 0.09
Nz X Cy 0.331 —0.01] —2.79] —0.45 —0.67| —1.17[ —15.50| —0.61 1.24
N X Csz —0.38] —0.35 1.777 —1.26 0.73 0.58 8.45 1.34] —0.21
Nos x Karwon —0.12 —0.05 0.81 1.75, —0.81} —1.75] —1.38 —0.79] —0.24
N x Hangang 0.17] —0.41 0.21] —0.04 0.75 2.32 8.42 0.05| —0.78
Hiikjam xCgs —0.17| —0.30 —5.04] 0.07} —0.12] —3.29 3.48 0.15| —0.03
Hikjam XCgr 0. 45 0.24 2.72 1.61 0.66 2.96)] —2.47] —1.34 —0.35
Hikjam xKarwon —0.29 0.06 2. 96| 1.93 0.16 0.63| —0.50 1.17 0.45
Hikjam XxHangang 0.01; —0.00f —0.64 -—3.61 —0.70 —0.29| —0.50 0.11 —0.06
Myohyang X Cqs —0.56] —0.04 2.65 1.23, —0.14 4,08 0.48 0.98 0.21
Myohyang X Csz —0.40] —0.50| —1.37] 2.18 —0.74] —2.67] —5.77| 7.89 —0.41
Myohyang X Kareon 0.34 0.28 0. 46| 1.93 0.69] —2.00 0.50] —1.10 —0.40
Myohyang x Hangang 0.62 0.26] —1.74 —5.04 0.18 0.58 4.80 2.01 0.60
Hwangyu X Cye 0.08 —0.15 1.31 3.37] 1.17 —2.54 7.48/ —0.05] —0.30
HwangyuxCsr —0.12 0.04 —1.73 1. 56i 0.321 —1.29 4.13 1. 30 0.51
Hwangyu X Karwon 0.03 0.22] -—0.89 —4. 92| —0.85 6.38) —7.40] —0.55 —0.09
Hwangyu x Hangang 0.00, —O0. 00I 1.31] —0.00, —0.65 —2.54] —4.20 —1.71} —0.11




Table 7. Estimates of specific combining ability effects for 9 reeling characters in 24 F; hybrids.

\Cococ)n quality

Non- | Non- | Non-

L charact ers Lglgg;h Weflgaht Size of breakingbrea}d}r]lgbre_aking }t):égegi Neatn- | Lousi-
Combinations \ bave bave | ° bave o?v:lbg;lvteo‘f?v:lbgavter:tg;voef raw silk) ©° ness

Ny xCys " 52| —1.0 —0.20] —210f —8.1] -—20. 4‘ -11] —0.6 2.0
Ny  XCsr —38 —0.0 0.0, —18 0.3 -L2 —0.20 —1.5 —18
Ny  xKarwon 79 1.9 —0.10] 292 8.6 23.3 1.4l 1.3 L7
Nas  xHangang —92| —0.9 0.200 —6§8 —0.7, —17 —0.11 0.7, —L8
Njg  xCy 15| —0.6 —0.06 1 —o0.5 —3.1} —0.34 —0.1 3.5
Ny xCgx -3 0.3 0.05 199 09 0.8 —0.07 —L0 —2.3
N;;  xKarwon 4 1.3 —0.06 —37 —1.0 -25 0.63 —0.2 —5.8
Ny  xHangang ~54f —11  0.07 16 0.7 4.8 —0.21 1.2 47
Nz XCys -3 —0.4 —0.03 of —0.0] —1.4 0.40, —2.7 —4.8
Nis  XCsr —5 0.6 0.07] —19 —0.2| —17 —0.45 0.9 —16
Ny xKarwon 26 0.1 —0.09 -0 —o0.3 0.7  0.64 —2.3 —0.1
N;;  xHangang —17 —0.3  0.06 11 0.5 2.4 —0.59 41 6.4
Hikjam X Cyg 0 1.9 0.12 160 7.2 14.2 0.91 2.9 5.0
Hikjam X Cs 27 0.1 -—0.09 -1 —0.6] —0.6  0.55 3.7 0.2
Hikjam xKarwon —77, ~2.5 0.14 —196| —6.6| —15.6 —1.66f —4.1 —3.3
Hikjam xHangang 5] 0.5 —0.16 37| —o0.0f L9 0.200 —2.5 —L8
Myohyang x Cys 15 0.4 —0.10{ —126| —4.8] —11.1 —0.38 —1.8 —5.3
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Fig. 1. Diagram from principal component analysis

using the nine cocoon characters. The diagram
shows the positions of the ten parental lines
and twenty four F, hybrids against the 1st
(Z) and the 2nd (Z;) component scores. The
Arabic numerals are parents and hybrids num-
ber presented in table 9. H.M.L indicate high,
medjum, and low in the first principal comp-
onent scores of the 148 silkworm genetic sto-
cks, respectively. The abbreviations ®, Japan-
ese parents; ¢, Chinese parents; ¢, Fy hybrids;
LL, LxL; LH, LxH; HL, HxL; MH, MxH;
ML, MxL; HH. HxH.

Diagram from principal component analysis
using the nine reeling characters. The diagram
shows the positions of the ten parental lines
and twenty four F; hybrids against the Ist
(Z)) and the 2nd (Z;) component scores. The
Arabic numerals are parents and hybrids nu-
mber presented in table 9. The letters, H,M,L
indijcate high, medium, and low position in the
first principal component scores of the 148
silkworm genetic stocks, respectively. The
abbreviations ®, Japanese parents; ¢, Chinese
parents; », F; hybrids; LL, LxL; LH, LxH;
HL, HxL; MH, MxH; ML, MxL; HE,
HxH.
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