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Xiangcaihuang 1 for Summer and Autumn Rearing
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Abstract Naturally colored cocoons have great developmental potential as a characteristic raw material. In this study two Chinese—
strain varieties and two Japanese-strain varieties were taken as recurrent parents all of which were from the most widely commercialized
silkworm ( Bombyx mori) hybrid combination 932 *Furongx7532+Xianghui. The natural yellow cocoon genes were transferred from donor
parent M2 into the 4 recurrent parents by means of recurrent backcross breeding in which each recurrent backcrossing contained two
consecutive backcrosses followed by one self-eross. In addition the other parents XiafangM and QiubaiM with characteristics of excel—
lent silk quality and long cocoon filament were introduced to cross with the 4 newly bred materials. After directional breeding under high
temperature and humidity circumstances and selection for high silk quality through live cocoon reeling the obtained breeding materials

showed not only characteristic of natural yellow cocoon but also

excellent comprehensive economic characters. These genetically

12016-08-26 12016-10-26
( No.CARS-22) fixed breeding materials along with other newly selected breeding
( No.2013NK3071) materials were subjected for hybrid combination preparation and
((No.2010-01-05) - evaluation. The naturally colored cocoon quaternary hybrid com—
(1968—)

bination Xiangcaihuang 1 ( 932XM * FurongXMX7532QM * Xiang—
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huiQM) with excellent practical characters was obtained based
E-mail: simyh@ suda.edu.cn variety comparative tests. Results of laboratory co-identification
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color fastness test demonstrated that this new hybrid combination was characterized by stable color strong vitality high cocoon yield
high silk quality and easy egg reproduction. The performance of the new hybrid combination in laboratory co-identification test showed
that its cocoon yield and cocoon shell weight per 10 000 larvae were 8. 4% and 11. 0% higher than those of the control hybrid combina—
tion 932+ Furongx7532«Xianghui. Its length of cocoon filament was 1 124.6 m length of non-broken cocoon filament was 871. 6 m
and neatness was 94. 89 points. Xiangcaihuang 1 is suitable for summer-autumn rearing in Hunan Province and in South China. It has
been appraised by Hunan Provincial Evaluation Committee for Agricultural Crop Variety in 2015.

Keywords  Silkworm variety, Xiangcaihuang 1; Natural yellow cocoon; Color fastness; Live cocoon reeling; Economic trait; Recurrent

backeross breeding
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1 932XM
Table 1  Performance of selection pedigrees for breeding Chinese-strain natural yellow cocoon variety 932XM
5
Reari Amount of ! % /g /g ! %
Year efirlng Generation  Pedigree and raised Duration of ~ Duration of ~ Larva— Cocoon  Cocoon shell Cocoon shell
season rearing pattern silkworms the 5th instar  all instars  pupa rate weight weight rate
P 932X M2 5 5 moths 6d20h 21d15h 99. 34 1. 44 0.310 21.55
Spring 2 2 moths 6d10h 20d9h 92.90 2.08 0.323 15.52
lg
S F, Ox932 1 g newly— 6d10h 20d4h 96.76 1.72 0. 301 17.50
Pummer hatched larva
2010 lg
Aut BC,F, O 1 g newly— 6d8h 21d 18 h 97.73 1. 47 0.261 17.76
utumn hatched larva
lg
Late-aut BC,F, Ox932 1 g newly— 6dI12h 22d 10 h 97. 65 1.53 0.279 18.24
alemautumn hatched larva
lg
Spri BC,F, Ox932 1 g newly— 6d20h 22d 12 h 98. 82 1.51 0. 295 19. 54
pring hatched larva
lg
S BC;F, O 1 g newly— 6d7h 21d20h 93.45 1.45 0.287 19.79
011 ummer hatched larva
MxO g
BC;F, . 1 g newly— 6d6h 21d8h 95.26 1.36 0.274 20. 15
Autumn XiafangMx O
hatched larva
lg
Lateaut F, 932x0O 1 g newly— 6d17h 23d5h 98. 28 1. 56 0.314 20.13
atesautumn hatched larva
lg
Sori BC,F, 932x0O 1 g newly— 6d17h 22d9h 98. 83 1.73 0. 358 20. 69
pring hatched larva
lg
S BCsF, O 1 g newly— 6d8h 21d2h 89.25 1.44 0. 300 20. 83
012 Pummer hatched larva
lg
Aut Fy O 1 g newly— 6d5h 21d8h 90. 34 1.39 0.291 20. 94
utumn hatched larva
lg
Late-aut F, @] 1 g newly— 6d12h 22d 10 h 95.39 1.62 0. 357 22.04
aremautumn hatched larva
Spring Fs O 12 12 moths 6 d 10 h 21d6h 98. 18 1.55 0. 328 21.16
Summer Fs O 12 12 moths 6 d 18 h 22d6h 91.90 1.28 0. 266 20.78
2013 Autumn F O 12 12moths  6d 22d8h  88.70  1.37 0.282 20. 58
Late—autumn Fg O 10 10 moths 6 d 18 h 23d 10 h 91.24 1.38 0.289 20. 94
Spring Fy O 10 10 moths 6d 15 h 22d 20 h 99.21 1.57 0.339 21.59
Summer Fio O 10 10 moths 6d9h 22d 92.36 1.48 0.311 21.01
2014 Autumn Fiy O 10 10moths 6d6h 2d6h  93.48  1.39 0.310 22.30
Late-autumn Fi, O 10 10 moths 6 d 19 h 22d6h 95.97 1.57 0. 349 22.23
2015 Spring Fis O 10 10 moths 6 d 20 h 21d 95. 60 1. 65 0.353 21.39
Summer Fiy 8 8 moths 6d18 h 23d6h 92.45 1.40 0.289 20. 64
“ O ” UD ” o 2 ~4 o
“O” represents mixed rearing. “[]” represents single moth batch rearing. The same in Table 2 to 4.
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Table 2 Performance of selection pedigrees for breeding Chinese-strain natural yellow cocoon variety FurongXM
5
Reari Amount of ! % /g /g ! %
Year ‘eérlng Generation  Pedigree and raised Duration of ~ Duration of  Larva— Cocoon  Cocoon shell Cocoon shell
season rearing pattern silkworms the Sth instar  all instars  pupa rate weight weight rate
P xM2 5 5 moths 6d22h 21d20h 98.50 1.56 0.351 22.50
Spring FurongxM?2 2 2 moths 6d10h 20d9h 92.90 2.08 0.323 15.52
Ox lg
F, N 1 g newly— 6d12h 20d8h 96. 42 1.76 0. 326 18.52
Summer O xFurong
hatched larva
2010 r
Aut BC,F, O 1 g newly— 6d10h 21d20h 96.79 1.53 0. 285 18. 63
i hatched larva
Ox le
BC,F, 1 g newly— 6d14 h 22d12h 96. 85 1. 60 0.307 19. 19
Late-autumn O xFurong
hatched larva
Ox le
Sori BC,F, OxF 1 g newly— 6d22h 22d 14 h 98.50 1.63 0. 343 21.04
Spring urong hatched larva
lg
S BC5F, @] 1 g newly— 6d 10 h 22d2h 92. 85 1.56 0.314 20. 13
ummer hatched larva
2011
MxO g
BC;F, . 1 g newly— 6d12h 21d16 h 94. 36 1. 44 0.302 20.97
Autumn XiafangMX O
hatched larva
xO 1 g
F, 1 g newly— 6d20h 23d 10 h 97.58 1. 60 0. 338 21.13
Late-autumn Furongx O '
hatched larva
xO le
Sorin BC,F, P O lgnewly-  6d20h  22d15h 97.20 1.79 0.388 21.68
pring urong hatched larva
lg
3 BCsF, O 1 g newly— 6d14 h 21d 10 h 90.75 1.54 0. 336 21.82
ummer hatched larva
2012
lg
Aut Fs O 1 g newly— 6d10h 21d15h 89.50 1.51 0.324 21.46
i hatched larva
lg
Lat " F, O 1 g newly— 6d15h 22d 14 h 94. 69 1. 68 0.384 22.86
atesautumn hatched larva
Spring Fs | 12 12 moths 6d 15h 21d12h 97. 65 1.65 0. 368 22.30
Summer Fe O 12 12 moths 6 d 20 h 22d8h 90. 80 1.42 0. 308 21.69
2013 Autumn F, O 12 12moths 6d2h  22d10h 89.80  1.48 0.319 21.55
Late-autumn Fg O 10 10 moths 6 d 20 h 23d12h  90.84 1.49 0. 326 21.88
Spring Fy O 10 10 moths 6 d 15 h 23 d 98.55 1.62 0.371 22.90
Summer Fio O 10 10 moths 6 d 12 h 22d4h 92.58 1.57 0. 346 22.04
2014 Autumn Fyy O 10 10moths 6d10h  22d10h  93.75  1.46 0.339 23.22
Late—autumn Fi, O 10 10 moths 6 d 21 h 22d8h 96. 51 1.62 0. 381 23.52
Spring Fi; O 10 10 moths 6 d 20 h 21d 96. 61 1.71 0. 391 22.87
2015
Summer Fy O 8 8 moths 6d18h 23d6h 91.40 1.52 0.332 21.84
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3 7532QM
Table 3 Performance of selection pedigrees for breeding Japanese-strain natural yellow cocoon variety 7532QM
5
Reari Amount of ! % /g /g ! %
Year ‘eérlng Generation  Pedigree and raised Duration of ~ Duration of  Larva— Cocoon  Cocoon shell Cocoon shell
season rearing pattern silkworms the Sth instar  all instars  pupa rate weight weight rate
5 5 moths 6d22h 21d20h 98.50 1.47 0.318 21.63
Spring P T33xM2 s eths 6410k 20d9h 9290 2.08 0.323 15.52
lg
3 F, Ox7532 1 g newly— 6d10h 21d5h 92.26 1.73 0. 326 18. 84
ummer hatched larva
2010 r
Aut BC,F, O 1 g newly— 6d18 h 21d6h 87. 65 1.79 0. 341 19. 05
utumn hatched larva
lg
Late-aut BC, F, Ox7532 1 g newly— 7d10h 23 d 90. 62 1.56 0. 300 19.23
atesautumn hatched larva
lg
Sori BC,F, Ox7532 1 g newly— 8d 24 d 98. 64 1. 69 0. 343 20. 30
Spring hatched larva
lg
S BC5F, @] 1 g newly— 7d12h 22.d 84. 04 1.55 0.319 20. 58
ummer hatched larva
2011
MxO g
BC;F, - 1 g newly— 7d10h 22d2h 88.27 1.58 0. 360 22.78
Autumn QiubaiMXx O
hatched larva
lg
Lat. " F, 7532x0O 1 g newly— 8d6h 24d6h 94.15 1.71 0.377 22.05
atesautumn hatched larva
lg
Sprine BC,F, 7532x0O 1 g newly— 7d12h 22d 18 h 98.13 1. 48 0. 325 21.96
pring hatched larva
lg
3 BCsF, O 1 g newly— 7d10h 23d6h 82.09 1.50 0.343 22.87
ummer hatched larva
2012
lg
Aut Fs @] 1 g newly— 7d 23 d 85.42 1.38 0.311 22.54
i hatched larva
lg
Lat " F, O 1 g newly— 8d12h 25d 96. 98 1.35 0.313 23.19
atesautumn hatched larva
Spring Fs O 12 12 moths 6d 15h 21d 1l h 98. 44 1.58 0.359 22.72
Summer Fs O 12 12 moths 7 d 12 h 22.d 91.57 1.43 0.313 21.89
2013 Autumn F, O 12 12moths 6d7h 2d7h 8801 1.23 0.270 21.95
Late-autumn Fg O 10 10 moths 8d7h 24 d 92.25 1.35 0.288 21.33
Spring Fy O 10 10 moths 8 d 15 h 24d 11 h 98.33 2.07 0. 481 23.24
Summer Fio O 10 10 moths 7 d 12 h 24 d 94.34 1.33 0.269 20.23
2014 Autumn Fyy O 10 10moths 7d12h 24 d 90.99  1.55 0.345 22.26
Late—autumn Fi, O 10 10 moths 7 d 20 h 23d9h 89. 38 1.39 0. 306 22.01
Spring Fi; O 10 10 moths 8d 24 d 95.21 1.71 0.371 21.70
2015
Summer Fy 8 8 moths 7d10h 24 d 87.98 1.35 0. 285 21. 11




4 QM
able erformance of selection pedigrees for breeding Japanese-strain natural yellow cocoon variety Xianghui
Table 4 Perf f selection pedig for breeding Jap 1 I yell iety XianghuiQM
5
Reari Amount of ! % /g /g ! %
Year caring Generation  Pedigree and raised Duration of ~ Duration of ~ Larva—  Cocoon  Cocoon shell Cocoon shell
season rearing pattern silkworms the Sth instar  all instars  pupa rate weight weight rate
p xM2 5 5 moths 6d22h 21d20h 98.50 1.58 0.353 22.34
Spring XianghuixM2 2 2 moths 6d10h 20d9h 92.90 2.08 0.323 15.52
Ox le
F, . . 1 g newly— 6d12h 21d7h 92.70 1.76 0.338 19.20
Summer O xXianghui ’
hatched larva
2010 lg
BC,F, O 1 g newly— 6d20h 21d8h 88. 60 1. 80 0.353 19. 61
Autumn ’
hatched larva
Ox le
BC,F _
Late-autumn 1Fy O xXianghui 1 g newly 7d10h 23 d 90. 21 1. 60 0.318 19. 88
hatched larva
Ox le
Sori BC,F, O xXianghui 1 g newly— 8d 24 d 97.85 1.71 0. 356 20. 82
pring tangi hatched larva
lg
BC,;F, O 1 g newly- 7d14 h 22d6h 86.04 1.62 0.343 21.17
Summer
hatched larva
2011
lg
. MxO
BC;F, L 1 g newly— 7d10h 22d2h 90. 30 1.63 0.377 23.13
Autumn QiubaiMx O
hatched larva
xO lg
F, . . 1 g newly- 8d6h 24d6h 93.56 1.78 0.410 23.03
Late-autumn Xianghuix O
hatched larva
xO 1 g
Sori BC,F, Xianehuix O 1 g newly- 7d12h 22d18h 97.52 1.55 0.352 22.71
pring tangin hatched larva
lg
BC;F, O 1 g newly— 7d12h 23d8h 88.29 1.58 0.367 23.23
Summer
hatched larva
2012
lg
Fy O 1 g newly— 7d2h 23d2h 90. 24 1.49 0.341 22.89
Autumn ’
hatched larva
lg
F, O 1 g newly— 8d12h 25d 95.85 1.46 0.336 23.01
Late-autumn
hatched larva
Spring Fs O 12 12 moths 6d18h 21d14 h 97.75 1. 65 0.379 22.97
Summer Fe [l 12 12 moths 7 d12h 22 d 92.44 1.55 0. 348 22.45
2013 Autumn F, O 12 12moths 6d10h  22d10h  90.25 1.40 0.317 22. 64
Fq [ 10 10 moths 8 d9h 24d2h 91.62 1.49 0.329 22.08
Late-autumn
Spring Fy | 10 10 moths 8 d 15h 24d11h 96. 38 1.78 0.422 23.71
Summer Fio [ 10 10 moths 7 d 12 h 24 d 93.84 1.46 0.312 21.37
2014 Autumn Fyy O 10 10moths 7d12h 244 91.69  1.60 0.366 22.88
Fi, [ 10 10 moths 7 d20h 23d9h 90. 30 1.47 0.335 22.79
Late-autumn
2015 Spring Fi; O 10 10 moths 8d 24 d 96. 28 1.77 0. 401 22. 66
Summer Fiy [ 8 8 moths 7d10h 24 d 89. 55 1.42 0.315 22.18
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Table 5 Laboratory identification results of the new silkworm hybrid combination Xiangcaihuang 1 ( summers and autumns from 2013

to 2015)
/o / /g ! % / kg / kg
Hybrid Larvaoun: r'Ot Cocoon igh[ Cocoon shell Cocoon shell Cocoon weight Cocoon shell weight
combination Arvazpupa rate ocoon weig weight rate per 10 000 larvae per 10 000 larvae
. .] 92.57 1.53 0.33 21.75 14. 69 3.20
Xiangcaihuang 1
Qe X7
9+Fux7+Xiang 92.02 1.47 0.32 21.54 14.17 3.05
/ m / m /% / dtex / ! %
Hybrid Cocoon filament Length of non— g Cocoon filament . Raw silk rate
- . Reelability . Neatness / points .
combination length broken filament size of fresh cocoon
. .1 937.5 759.7 81.65 2.48 96. 5 15. 66
Xiangcaihuang 1
9+ X7-
9+Fux7+Xiang 867.0 710.2 81.96 2.47 96.0 15.31
8
Data in the table are averages of the test silkworm varieties in eight silkworm rearing periods.
2.2 2.3
2015 1 2014 2015 1
1~2 o 2014
o 6 N 58 34. 84 kg/ 9. X
92.78% 7+ 170 34.68 kg/
9« X7 2015 65
. 33.12 kg/ 9+ x7-
8.4%-11. 0% 95 33.08 kg/ o 1
N 91.8 m.\76.1 m N
94. 89 15. 50% (6. .
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6

(2015

)

Table 6 Laboratory co-identification results of the new silkworm hybrid combination Xiangcaihuang 1 ( summer and autumn in 2015)

/ / /% / kg !/ kg
Hybrid L . C . it C hell g WG hell rat Cocoon weight Cocoon shell weight
combination arva-pupa rate ocoon welg ocoon shell welg ocoon shelt rate per 10 000 larvae per 10 000 lavae
1
Xiangcaihuang 1 1. 89 0.410 21.65 18. 61 4.03
9+ XT7-
9+Fux7~Xiang 1.79 0. 381 21.28 17.16 3.65
/ m /% / dtex / ! %
Hybrid Cocoon filament Length of non- o Cocoon filament . Raw silk rate of
- - Reelability . Neatness / points
combination broken filament size fresh cocoon
. .1 871.6 77.50 2.515 94. 89 15.50
Xiangcaihuang 1
Qe X7
9+Fux7+Xiang 795.5 77.02 2.561 94. 67 15.21
2 o

Data in the table are averages of the test silkworm varieties in two silkworm rearing periods in four laboratories.

2.4
)
17-20
2.5
2015
80 g .
13.6

X7

Table 7  Color fastness test result of natural yellow silk fabric

prepared from the new silkworm hybrid combination Xiang—

caihuang 1

Test item

Test result

Color fastness to washing
with soap or soap and

soda

Color fastness toacid

perspiration

Fastness to alkali

perspiration

13.9

Color fastness to water

Color change fastness

Staining fastness

Color change fastness

Staining fastness

Color change fastness

Staining fastness

Color change fastness

Staining fastness

Color fastness to dry rubbing

Color fastness to wet rubbing

4
Grade 4
4~5 Y

Grade 4 to 5"
4~5
Grade 4 to 5
4~5
Grade 4 to 5
4~5
Grade 4 to 5
4~5
Grade 4 to 5
4~5
Grade 4 to 5
4~5
Grade 4 to 5
4~5
Grade 4 to 5

4~5
Grade 4 to 5

4.5

°

. V4~s

The data were from National Silk and Garment Quality Supervision and

Testing Center. ) 4 to 5 indicated that half grade was supplemented be—

tween grade 4 and grade 5.
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3.1.2 7532QM-+ oM .
. lg 2450 .
400 . 10 d 3 (1)
24 d 15d 932XM - XM
2d 1d o 4 3
3.2 6 ( 1 5
1 (932XM- XM x7532QM *
QM) X
o 932XM XM M, M
1g 1 700 99.22% N
1g 2300 ; 7532QM- oM 2 (2)
lg
1800 1g 2400 2. (3)
20. 5% ~22. 0% 800~ 1 000
m 650~850 m o
23
4
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