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Abstract The improved paired seximited yellow mulberry silkworm cocoon race ( Zhonghuang B
X 02, Zhonghuang# Rihuang1) and the strong commerdal white cocoon race (932< 7532, Furong
X Xianghui) with high—quality silk are hybridizedin quaternary. The rearing experiment of the qua—
ternaty hybridsis conducted. In normal season, there are similar larva—pura survival rates in both the
quaternary hybrids ( 932 Zhonghuang B< 7532 02 or Furong Zhonghuang B< Xianghui 02) be—
tw een one paired sex—limited yellow cocoon race ( Zhonghuang B< 02) and one paired white cocoon
race (932¢ 7532 or Furong< Xianghui) and the quaternary hybrids between two paired white co—
coon races (932 Furong< 7532 Xianghui) (as control); but the formers have 2. 22 to 4 286 of
increase of cocoon weight on per 10 000 pupae, and 1. 2P0 to 3. 8% of increase of cocoon shell
wdghton per 10 000 pupae. The length of filament, reelahility rate of the white cocoons are similar
to the control, but the length of filament of the yellow cocoons is about 1000 m, and about 100 m
shorter than the control. The yellow cocoons are 200 to 30% low er than the white cocoon in reela—
bility rate. Itis suggested that the hybridization of the paired sexdimited yellow cocoons and the
paired white cocoons could obtain the similar or better integrated economically characters than the
commercial quaternary white cocoons such as 932 Furong< 7532 Xianghui. It is found that the
males are white and the females are yellow in the four out of eight hybrids between two sexdimited

yollow cocoon races and two white cocoon races. In this way, it is easy and accurate to identify the

gender of cocoons during rearing. The sexing

2001-1129  , 2001-12-14 . efficiency for these quaternary hybridsis about 5-{lod
* ( 9518004) the commercial white coccons and about 3-fold the
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Table 1 The cocoon crop of F; hybrids in double cross or three-way cross

Hybaid Sth instar Full instar Cocooning Mortality Larva-pupa  Cocoon Cocoon Cocoon
ybn rate of cocoons rate weight shell shell mte
weight
(& h) (d h (%) (%) (%) (g) (g) (%)

02 1L( - )

02 Rhuwang 1 (Y V) 6 14 20 12 96. 92 8. 60 88. 58 1. 477 0. 291 19.702

02 7532 ()

02 7532 (Y W) 6 14 20 12 96. 70 8.70 88.29 1. 420 0. 279 19. 648

7532 02 ()

7532 02 (W V) 6 14 20 12 97. 74 3.26 94.55 1. 470 0. 300 20. 408

20 ) )

20 Xianghui (Y W) 7 14 2k 00 91. 59 4.58 87.40 1. 530 0. 310 20. 261
S02 (-

Xianghut 02 (W Y) 6 14 20 12 85. 23 9.18 77.41 1. 620 0. 330 20. 370
I 7532 (

Rihuang T 7532 (Y W) 6 12 20 12 96. 35 6.20 90. 38 1. 351 0. 269 19.911

7532 )

7532 Xianghu (W W) 6 14 20 12 96. 47 6.40 90. 30 L 610 0. 330 20. 497
B 40 )

Zhonghuang B Zhonghuang 4 3 19 20 00 99. 27 8.89 90. 44 1. 378 0. 309 22.424

(Y Y)

932 B( "~ )

932 Zhonghuang B (W Y) 3 19 20 00 98. 63 2.27 96. 39 1. 332 0. 287 21. 547
BO932( ' )

Zhonghwang B 932 (Y W) 3 19 20 00 98. 89 2.55 96.37 1. 410 0. 303 21.489
B )

Zhonghuang B Furong (Y W) 3 19 20 00 98. 60 4.40 94.26 1. 456 0. 368 25.275

B( * ) Fuwng

* Zhonghuang B (W' Y) 3 19 20 00 98. 82 4.55 94.32 1. 368 0. 359 26.243

932 4( )

932 Zhonghuang 4 (W' Y) 5 19 20 00 99. 15 2.72 96. 45 L. 330 0. 281 21.128
4932 ( )

Zhonghwang 4 932 (Y W) 3 19 20 00 99. 15 2.72 96. 45 1. 230 0. 260 21.138

932 ( )

932 Furong (W W) 5 19 20 00 98. 97 2.35 96. 64 1. 339 0. 321 23.973
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Table 2 The labours for sexing

Delivery Seg regation Chipping Discrimination Spreading Total Rate of
Hybrid of silkworms of cocoon of cocoon of pupa of pupa sexing
( Labour) ( Labour) ( Labour) ( Labour) ( Labour) ( Labour) (%)
Commericial / / 10 5 1 16 95~ 98
White cocoons
Sex dimited yellow cocoons / 2 / / 1 3 100
8.5 / / / 1 9.5 95- 98

Sex dimited marking cocoons

* 100 kg . « »
* Thelabours are calculated on per 100 kg cocoons, except that the labours for commercial white cocoons are from Guangxi Sericultural and Research
and Develpoment Institute.

3

Table 3 The characters of yellow cocoons

FI hybrids in double cross or three-way Hybrids
Hybri di zation Female Male  Proportion of Female Male Proportion
Combinati cocoon cocoon yellow cocoons Combinati cocoon cocoon of yellow
ombmnation color cobr to white cocoons —OmPmAton color color cocoons
to white
cocoons
4 X . x - X .
4Y YYYY Direct cross Y Y Y w L Y W Y Y Y w L
X - X .
Back cross Y Y Y w L Y X Y Y Y w L
31 - X . X - X .
3yl w Y ¥Y< Y W Direct cross ¥< Y Y v L Y ¥ Y W Y v bl
X - X .
Back cross W W Y w L Y W< Y Y Y w L
- X . X - X .
Y ¥Y< W Y Direct cross ¥< Y Y v L Y ¥ WY Y v bl
X - X :
Back crss WX Y v W a1 WOW< Y Y W W a1
X X ¥ b1 RO Y b1
Y W< Y Y Direct cross ¥ W W Y WYY W
X X .
Back cross > Y Y W LA Y W YW Y W L
X X W W 01 o W W 0 1
W ¥ Y Y Direct cross WX Y W ¥ Y Y
X - X .
s 2 Back cross > Y Y w L Y W W Y Y w LA
N % N
2Y2W
(© 011 WYX WY Directeross W< Y v v Ol wwowy v W o1
Zhoug Huang and X 01 X . 01
1 i uang) Back cross WX w v W W WY w w
X X X
W YK Y W Direct cross WX Y w v Ol wwyw v w o1
X X
Back cross Y W Y w bl Y WX WY Y w bl
X X X
Y WX Y W Direct crss ¥ W Y v bl Y WX Y W Y w bl
X X
Y 1 Y 1
Back cross W W v t Y W< Y W W t
o o Y W Eol oI W o
Y WX W Y Direct cross K W Y WX WY
X X
1 1
2 2 Back cross w< Y W W o w Y Yw W W o
o X N
2Y2 W X
( 2 Y YX W W Direct cross Y Y Y W kol Y X W W Y W L
2 /honghuwangs or X - X :
2 Rih uangs) Back cross w< W W v o1 W WX Y Y v W o1
X X W W a1 CoX W w a1
W WX Y Y Direct cross WX W W WX Y'Y
X X
Y \ T 1 Y A L1
Back cross ¥y Y W WW

Y: Yellow; W: White
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Table 4 The cocoon crop of double hybrids
Cocoon— Rate of  lawa— Cocoon Cocoon Cocoon Cocoon yield  Index Cocoon shell  Index Collection
Hybrid ing rate coons pupa rate  weight shell shellrate  of 10 000 weight of date
ly DI
) weight larvae 10000
(%) (%) (%) () (2 (%) (kg) (%) lavae (kg) (%)
53 X
B 93X 02 7532 ( ) ) 98 95 2.00 96.97 1. 889 0. 408 21. 566 18 694 104.78 4 033 103. 86
Zhonghuang B 932< 02 7532 (Y WX Y W)
B X 02 (X )
Zhonghuang B Furong 02 Xianghui (Y WX Y 97. 75 1. 50 96.29 1. 862 0.402 21. 602 18 198 102. 00 3930 101. 21
W)
932 B 7532 02 ( 0 X ) 932
= 99. 30 1. 50 97.82 1. 866 0. 400 21. 431 18 524 103. 82 3 967 102. 16  1998-08-24
Zhong Hunag BS 7532 02 (W ¥< W Y)
X . 138 C02( 0 X )
Furong Zhonghwang B$ Xianghui 02 (W' Y< W 98 50 1.50 97.02 1.875 0. 401 21. 338 18 468 103. 51 3 946 101. 62
)
932 X 7532 ( Contrd) (© X
) 932 Furong$ 7532 Xiamghu (W WX W 98 65 1.50 97.18 1. 809 0.394 21. 757 17. 842 100. 00 3 883 100. 00
‘W)
B X 02 (- X - )
Zhonghuang B Zhonghuang 4% 02 Jpan Y 1 94 42 1.95 92.57 1.710 0.372 21. 769 16 153 99.13 3515 96 06
(Y X YY)
B 4 02 (- X )
Zhonghuang B* Zhonghuang 4< 02 Xiarnghu (Y 94 53 1.43 93.19 1. 690 0.365 21. 568 15978 98. 06 3 446 94 18
WY W)
B X 02 (X )
Zhonghuang B* Furong< 02 Xianghui (Y WX 92 60 2.03 90.72 1. 668 0. 360 21. 528 15 458 94. 87 3 334 91. 12
Y W)
B 9< 02 (- X - )
Zhonghuang B- % 02 hpan Yelbw (Y WX Y 92 19 1.58 90. 75 1.638 0.317 19. 383 15128 92. 84 2 920 79. 80
Y)
4 X 02 1 X )
Zhonghuang 4° Furong< 02 Rihuang (Y WX Y 92 33 1. 84 90. 63 1.632 0.350 21. 400 15 083 92.57 3 231 88 30
)
" N ;
#0002 tee ) Aot gy 35 1.20 91.25 1. 651 0.355 21411 15254  93.62 3278 89 59
Hunag 4 % 02 Rihuang (Y W< YY)
B 02 (- x )
Furong Zhonghwng B 02 Rihuangl (W ¥< Y 92 86 3.30 89. 82 1.685 0.362 21. 403 15 691 96. 30 3372 9 16
y)
. . o -
o Be 02 1 )9 93 29 2.83 90. 67 1. 643 0.348 21. 143 15 361 94.27 3259 89 07
Zhonghuang B 02 Rhuarg 1 (W ¥ YY)
4% 02 (- %X - )
Furong Zhonghuarg £ 02 hpna yelbow 1 (W 89 31 2.78 86. 85 1. 655 0.357 21. 507 14 811 90. 90 3 200 87. 46
YY)
B S02( 0 X ) Furomg
* Zhonghuang B Xianghui 02 (W ¥ ¥ W) 93 16 2.10 91.21 1.750 0.383 21. 878 16 306 100. 07 3571 97. 59
. (020 X ) Furorg 95 15 4.35 91.01 1.717 0.385 22 394 16 339 100. 28 3 661 100.05 1999-06-22
* Zhonghuang B Xianghui 02 (W ¥ W Y) : : : : : - :
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Cocoon— Rate of  lLawva— Cocoon Cocoon Cocoon Cocoon yield  Index Cocoon shell  Index Collection
Hybrid ing rate wcoons pupa rale  weight shell shellrate  of 10 000 weight of date
) weight larvae 10000
(%) (%) (%) (g) (g) (%) (kg) (%) lavae (kg) (%)
B X 02 (X )
Zhonghuang B Furong 02 Xianghui (Y WX Y 93 92 2.03 92.02 1.727 0.379 21. 946 16 221 99.55 3 561 97. 32
W)
B X (X )
Zhonghuang B Furong Xianghui 02 (Y WX W 97. 02 3.23 93.91 1. 680 0.375 22 308 16 310 100. 10 3 641 99. 51
Y
B 932¢ 027532 (1 X ‘ ) 94 59 2.33 92.39 1.723 0.379 22 022 16 301 100. 04 3 586 98 00
Zhonghuang B 932< 02 7532 (Y WX Y W) ’ ’ ’ ’ '
93z Bebzassa( - X )982 94 78 1.88 93.01 1.733 0.388 22 369 16 435 100. 87 3 681 100. 60
Zhonghuang B< 02 7532 (W ¥< Y W) ’ h o ’ ’ ’
932 BTz 2( 0 X )982 97. 21 1.43 95.82 1. 726 0.389 22 52 16 102. 96 3 103.22
Zhonghuang BC 7532 02 (W ¥X W Y) v t . 7 : 327 m . 3 .
Brospc 753202 ( 0 X ) ) 96 13 1. 50 94. 69 1.707 0.381 22 336 16 406 100. 69 3 663 100. 11
Zhonghuang B 932¢ 7532 02 (Y WX W Y)
B 932 17532 (- X )
Zhonghuang B 932 Rihuag I 7532(Y W<y 93 76 1.95 91.94 1.726 0.386 22 382 16 194 99.39 3620 98 93
W)
g0 T o) 9 R g 2.33 94.63 1.657 0.357 21492 16057  98.55 3 455 94 42
> 02 Rihuangl (W WX Y Y)
B K 7532 (X )
Zhonghuang B Zhonghwang 4< 7532" Xianghui 94 09 1.95 92.26 1.725 0.367 21. 293 16 233 99. 63 3453 94 37
(Y ¥ W W)
9 X 7532 (- X ) 9 Furong
. . 97. 94 1.58 96. 40 1. 664 0.374 22 447 16 294 100. 00 3659 100. 00
X 7532 Xianghui (W W< W' W)
< Data in table | are av erage of dred and backwross: Y- Yedlow: W White
5
Table 5 The Cocoon crop of double hybrids
Raw silk rate Length of Length of  Reelability Cocoon Neatness
of fresh filament  non-broken percentage  filam ent
Hybrid cocoon cocoon size
filament
(%) (m) (m) (%) (d) (G
B~ 932X 02 7532 ( X )
honghuang B 93% 02 7532 (Y W< Y W) MF 17. 73 1190. 34 809. 79 68. 03 2. 532 89.0
cocoons
( . FY 15. 36 1000. 35 450. 76 45. 06 2. 551 89.5
(Direct and back crosses)
cocoons
B X 02 ( <)
Zhonghuang B Furong< 02 . MW 18 49 1206. 72 890. 56 73. 80 2. 566 89.5
. X (Y W< Y W)
Xianghui cocoons
( . FY 15. 96 1047. 69 474. 08 45. 25 2. 553 90.0
(Direct and back crosses)
cocoon
932 B< 7532 02
932 Zhonghuang B 753202 ( © X ) pqw 18 48 1189.35  925.55 77. 82 2 609 90.0
( ) (W ¥ W Y) N
(Direct and back crosses) cocoons
B< © 02
Furong” Zhonghuang B< Xi- ( % )
anghui 02 (W ¥ W V) FM'W 19. 18 1148.99 736. 50 64. 10 2. 816 90.5
cocoons
(Direct and back crosses)
9 X7 (- x )
9 Furong< 7 Xianghui . . FMW 18. 36 1178.28 860. 05 72. 99 2. 474 90.5
(W WX W W)
( Contmol) cocoons
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