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Variation in ovariole number of diverse lines and its relationship with egg

productivity in the silkworm Bombyx mori

DAI Fang-Yin WANG Xian-Yan TAN Duan LU Cheng" XIANG Zhong-Huai The Key Sericultural
Laboratory of Agricultural Ministry College of Sericulture and Biotechnology Southwest University Chongging
400716 China

Abstract The female moths of 157 bred and hybrid lines of the silkworm Bombyx mori which are
maintained in the gene pool of Southwest University China were dissected and the diversity in their ovariole
number was investigated. Variation in ovariole number of the ovaries of female moths was detected in 87 of the
157 55.4% bred/hybrid lines and 11 mutant types of ovariole number were found. The proportion of
individuals with atypical ovariole number showed significant differences among the bred/hybrid lines surveyed.
The highest proportion 60.19% was found in the mutant lines and the lowest 37.50% in the hybrid
lines. In the mutant lines with different ovariole numbers of the ovaries of female moths the proportions ranged
from 2% to 50% . Observations on some bred/hybrid lines revealed that the increase in ovariole number in the
line was not necessarily accompanied by an increase in total eggs produced and that the average egg number per
ovariole was always lower than that of the normal type 4 4 . The results of analysis on the variation in
ovariole number of three successive generations of the commercially reared bred line 21-871 and the mutant line
06-051 suggested that variation in ovariole number is inheritable.
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1.2 6.56% 23
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11 ~ 14 2003 1
9-10 67 Table 1 Frequency of various types of ovariole
2004 4-6 number variation in the silkworm
86 2004 7-10
%
8 Types of ovariole Number of Number of moths Variant
4 157 number variation ovarioles with variation percentage
45 9 141 6.5612
34 7 75 3.4900
1.2.2 55 10 17 0.7911
46 10 12 0.5584
3~4 56 1 9 0.4188
33 6 8 0.3723
35 8 7 0.3257
24 6 4 0.1861
66 12 2 0.0931
23 5 1 0.0465
57 12 1 0.0465
44 8 1872 87.1103
Notes 45 1 1 4
5 2149 . The two
figures in the brackets represent the number of ovioles in the pair of the
female moth. For example 4 5 means that one ovary has 4 ovarioles and
the other has 5 ovarioles. The same below. The total number of dissected
moths is 2 149.
2.2
157
16 6
6 5
2 22
2 21-871 11 6
06-051 3 3 108
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Fig. 2 Variation in ovariole number in different lines of silkworm
a Crossbred material of mutant lines b
Local varieties ¢ Breeding varieties d

Crossbreds of breeding varieties e Mutant lines.
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Fig. 1 Variation in ovariole number in the silkworm
a — 44 Normal type of ovarioles 4 4 in the silkworm b 23 Mutant type of
ovarioles 2 3 ¢ 34 Mutant type of ovarioles 3 4 d 35 Mutant type of ovarioles 3
5 e 45 Mutant type of ovarioles 4 5 55 Mutant type of ovarioles 55 g
46 Mutant type of ovarioles 4 6 h 6 6 Mutant type of
ovarioles 6 6 part of magnified picture 1 57 Mutant type of ovarioles 5 7 .
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Fig. 3 Variant percentage of ovariole number in
different lines in the silkworm
1 Cocoon shape 2 Cocoon color 3 Egg shape 4
Egg color 5 Extra-mottles and extra-legs
6 Larval mottles 7 Larval head and tail
spots 8 Skin color of newly hatched larva 9
Larval skin color 10
11 Larval shape 12
Chromosomal variation 14

and development 15

Hereditary mosaic and monster
Translucent 13
Univoltine  moultinism
Tmago mutant lines 16
Linkage positioning system 17 Unknown mutant

lines 18 Local varieties 19 Practical varieties.
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11 051 21-871 21-871 nlw + 4
2.3 05-030 x 21-104 F3b12 2
2.3.1
50 ~ 80 2 6
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Table 2 The relationship between variation in ovariole number and average
egg production per ovariole per moth in the silkworm
06-051 E 06-051 21-871 nlw + 21-871 05-030 x 21-104
Type of ovariole number 06-051 Normal Dazao F3bl?
45 47.27 46.09 46.63 46.94 32.08 51.72
46 43.30 38.90 47.30 - - -
55 45.34 45.20 - - - -
56 47.61 - - - - -
57 - - 45.58 - - -
44 57.94 53.18 58.60 53.15 35.38 54.39
3 /
Table 3 The relationship between variation in ovariole number and average egg number per moth in the silkworm
06-051 E* 06-051 21-871 05-030 x 21-104
. . 21-871 nlw + 2
Type of ovariole number 06-051 Normal Dazao Fsbl
45 425.40 414.80 419.67 288.75 422.50 465.50
46 433.00 389.00 473.00 - - -
55 453.38 452.00 - - - -
56 523.75 - - - - -
57 - - 547.00 - - -
4 4 463.50 425.42 468.82 283.07 425.16 435.15
Average egg number per 460.11 417.33 448.4 288.75 422.50 465.50
moth in the variants
Average total egg 460.72 421.95 463.95 283.76 424.96 436.89
number per moth
Individual mutant percentage 81.82 42.86 23.81 12.12 7.41 5.71
in the variety %
2.4 2006 21-871 06-051
2003 10 2004 2 4
21-871 21-871
06-051 80%

2004 2004 8 06-051
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Table 4 The variation in ovariole number of three generation of 21-871 and 06-051 in the silkworm
Mutant type Number of moths with . %
Lines  Generation variation in T(-)lal number of Variant Research time
35 45 46 55 56 ovariole number dissected moths percentage
21-871 1 - 2 - - - 15 6.8966 2003.9
2 - 2 - - - 2 14 14.2857 2004.6
3 - 4 - - - 30 13.3333 2006.6
06-051 1 2 4 - 4 2 12 14 85.7143 2004.6
2 2 4 1 3 2 12 15 80.0000 2004.8
3 - 5 1 8 4 18 2 81.8182 2006.6
3
4 2
4
1995 1998
References
11 Liu XD Zhai BP  Zhang XX Xiong F' 2003a. The relationship between
flight behavior and ovary development in the cotton aphid. Aphis
2~7 >~ 12 gossypii . Entomol. Knowl. 40 1 39— 42.
2003a.
401 39-42
Liu XD Zhang XX Zhai BP 2003b. Flight activity rhythm of the cotton
aphid  Aphis gossypti Glover in Nanjing and its flight capacity. Acta
Entomol . Sin. 46 4 489 - 493.
Wayne et al. 1997
2003b.
46 4 489-493
Wayne ML  Hackett JB Mackay TFC 1997. Quantitative genetics of
ovariole number in Drosophila melanogaster. 1. Segregating variation
and fitness. FEvolution 51 1156-1 163.
Xiang ZH 1995. Chinese Silkworm Seeds Science. Chengdu Sichuan
Science and Technology Press. 1995.
Weber H  translated by Xin JL Liu ZY 1982. Entomological
Compendium. Beijing Higher Education Press. 490 — 450.
H. 1982.
. 490 - 450
Zhang XX Wang MT 1991. Studies on the relationship between variation of
ovary canal number and takeoff behaviour in green peach aphid. Acta
Phytophylacica Sinica 18 2 161 — 166. 1991.
60% 06-051 182 lol-loo
Zhejiang Agricultural University 1998. Anatomical Physiology of Silkworm.
80% Beijing China Agriculture Press. 215 - 219. 1998.
. 215-219
21-871 06-051





