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Adaptive diversification of bruchinae seed beetles to poisonous chemical
substances in leguminosae: genetic diversity of detoxifying mechanism and
utilizing dry seeds.
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Shimada and Toquenaga compared the utilization status in the seed resource
with three bruchine species, Callosobruchus subinnotatus, Chinese strain (dxC) of C. chinensis, and
wild species Megabruchidius dorsalis. The two Callosobruchus pest species utilized not only legume
seeds widely but also dry seeds of Trapa japonica , the lotus (Nelumbo) and the sunflower,
Helianthus. M. dorsalis infested partly legume seeds as well as Helianthus greatly. Tuda analyzed a
multivariate statistic model which determined the most influential factor among host plant taxon,
seed development season, geography and the secondary chemical canavanine ingredient. The model
showed the season of seed development as the most single major factor. Fujii analyzed seeds of
Tuda’ s collection chemically and some of them contained canavanine in large quantities.
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Papilionoideae Glycine max

Pisum sativum Vicia faba Cicer
arietinum Lens culinaris Phaseolus
coccinius Phaseclus vulgaris 3

Vigna angularis Vigna unguiculata
Vigna radiata Archis hypogaea
Caesalpinioideae Gleditsia japonica
Ipomea
Trapa Nelumbo
Helianthus Abelmoschus
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C. subinnotatus FEETAXI LY HANFIAT 9L
RS (RE.EBR) BRed | PMEH | REAH | PHMEH | CBER | REBH | BMEH | PEH | REER

1 KK21-B12(X &) (Glycine) 15 13 48 60 50 28 0 — —
2 E11(XE) (Glycine) 48 21 45 31 27 31 3 1 67
3 Bay (X=) (Glycine) 18 13 52 63 35! 31 5 0 —
4 7931581 (KE) (Glycine) 88 52 56 52 47 32

5 7915817 (KT) (Glycine) 96 58 31 91 69 34 5 0 —
6 ZX7)V(KE) (Glycine) 73 41 48 39 38 32 0 — —
7 BHIVFY(Pisum) 64 53 41 57 53 27 2 0 —
8 —tY5< A (Vicia) 70 31 35! 73 42 28 4 0 —
9 E3a< A(Cicer) 82 79 32 27 26 27 23 0 —
10 | LY X A(Lens) 55 2 112 42 3 39 12 0 —
11 | %75 (Phaseolus cocci.) 111 22 59 77 0 — 37 0 —
12 | KIE£8 (Phaseolus vul.) 84 0 — 152 0 — 45 0 —
13 | LyF¥K=—(Phaseolus vul.) 4 0 — 100 0 — 9 0 —
14 | F (Phaseolus vul.) 35 0 — 21 0 — 3 0 —
15 | 7 X (Vigna) 93 83 34 52 45 25 1 0 —
16 | IS99 74 (Vigna) 93 59 32 65 59 25 10 0 —
17 | #&= (Vigna) 57 63 32 111 63 24 1 0 —
18 | E—F vV (IATER) 8 il 53 98 8 38 276 8 87
19 | YAhF (CrrIANSHER) 6 0 — 45 0 — 38 29 33
20 | 7HAA(FRBELATH) 20 0 — 27 0 — 1 0 —
21 |EV(MEEEEVHD) 45 23 38 57 50 31 23 0 —
22 | NR(VYTEHVBENRH) 0 0 — 25 23 28 10 0 —
23 | ERTU(FVBFIE) 14 0 — 42 18 39 271 39 4 80
24 | FAOS(FAABTAAE) 50 0 — 61 0 — 0 0 —

C. subinnotatus
C. subinnotatus
1/2

Phaseolus vulgaris

C. subinnotatus

Ehrlich and Raven (1964)
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1
P
P < 0.05
0.05 <P<0.1
— 0.05 <<0.1 0.05<<0.1 NS
0.05 << 0.1 — NS < 0.05*

NS NS — NS

< 0.05 < 0.05 < 0.05 —
( Feder et al. 1997)
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