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Original

Bull, Agr. Chem. Inspect. Stn.
No. 23 : 22~28(1983)

2 A VYAV T EOBESIREN R
B 4 F v ezt & o B4R

il Fi

s A O A R B & BT B EF M bl
EHARBIEI0, B ESMT AT, B
S T IR L E TAH B, SIS
Ficdi b, 40 o CHgRBeIiT5 o &
HERDHN LAY 2, O, BFho
H % AR L HERI R & O b0 RIS
BT &acihi, #oEgRfcimoiEmn
EHEHELZDBRB,

Hekhis BRSO PERII T F B D 4 & SRS
M X hEMET B, EREROLRNE LOIAR, B
B, EENREESAELbhG, 203, L0
ek AR oiERE:, BHREHE ¥ TRt 2
NTGB, AOMMEGRE Utit, MILEE Eafo
BHRO X 5 REAGs k¥ e AN oG S, B
FORMEOMED X 510 Z o RS AHENoERE ©
HEEIS,

FPFFE G AEOMEC X D oS Ko X Sl
BRELRDPERI S ETHLDTHS, AT
BEOE--EREL 10, TEERTHD, HEMmEHs
Ex bbb S ay THEYFHRCE DA, i
OO B ERANTR TR0, FRSHE M-S
1B EREEE (numerical taxonomic distance=NT
D, Sokal, 1961) %M Lice 1=, Zaisubs #a
WHETHELAL LC HE3 ML, NTD & olFel

* LR

2 HO N

~, SRR 0 85 b R T L,
FEERA & H

SO ES O B BB LRI R L4 v
VAo TR i, EESsRcy, Callosobruchus,
Acanthoscelides, Zabrotes 3 3Rz T b5, AL
R Fl M EDRmO BRI (29 Thb,
IHBOBITE A VY ACOETSME . o — ¥ik
L, W= 20, FEMEREG TR L CHET7E
B ZOfFFNE# 7 A X -0 4FF (Group
average method = GAM, [Flexible method, 3=—
0.25=FM, Furthest neighbor method=FNM, Ward
method =WM) %17\, EHBEEIFH LI

THiO= 2/ AvD5%, 7AF VYL (Calloso-
bruchus chinensis), =2V E®v=A Vv hv (C, ma-
culatus), v —F 7= & Sy a o (C rhodesianus),
FF S 2 U L (Zabrotes subfasciatlus) @ 4 5l
DR B AR B S (1983 DT » Fo b4 7
i L BLCHEERF IR Lz, S HOLC,iEs 2 7
AZ—SPIC X DBBLNAENTD EOHEMEREHTL
Poo 79 AF WO, WACKBIHg e vy -
FACOM M—200%& fiiL, #BEMLS R A7 4 (SA
C) (Tapavcur, 1981} 2 cluster analysis 7' r 7' 5
AEFB LT -7

B1g ~xVoar T Holg: - FES
Table 1, Species name and code numbers used in the present study.
Code no. Species name Kl 4

1. Callosobruchus chinensis TRES D A

2. C. maculatus YRR YA
3. C. rhodesianus R Al e O T A BN
4. C. analis THART A7 L
5. C. phaseoli A B N
8. Acanthoscelides obtectus I e O B v VS
7. Zabrotes subfascialus FSSAT ST b

22
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HFoF wavvay T LEREMECHTIBERT
Table 2. Thirty four external morphological characters obtained from
seven species of cowpea weevils used in the present study.

C&a{;‘: crigr. character l\ict)a:tt;f
T BOAY LNt wverrreremins ittt 3
2. BOAY SRADE <+rrrererersceseiirrir ettt e e e s
3, Color of dorsal part of body
4. Color of pubescence on lower part of body oo v 2
5. Presence of punctures an dorsal part of head---- 2
5. Cofor of pubescence on dorsal part Of Bemed  oerrreme e 3
7. Distinctness of CLYPEUS +1vrvrreemsmaunrsass s st br sttt e st bt 2
8. Color of mandible
Q, Protuberance of eyes --oooooormramin, N 2
10. Shape of anterior Margin of eyes oo 2
i1, Shape of INLErspace Of EYES oo ortrittsim it 2
12. Shape of male antenna .2
13. Lgngth OF ATIEEIITIZL v vrcmerranrsmmtbaattrne ettt e aa et tnd s bt ab st raaa sy ba et rh s e sy a e 2
id. Sexual difference of shape in ANCEHNE < ooem 2
15. CSOIOF OF GIVLETLIEAL ++verevseeeerrmmnssetammmennstitstraar s iratssatttarnns et taareanstnaeebnssaeenbatrnases 3
16. Ratio of length of prothorax to jts width oo 2
17. Shape of anterior angle of prothorax -2
18. Shape of lower part of PPOTHOTAX  1vrertinrrmsss ittt 2
19. Shape of antero-medial region of prothOrax e 3

20. Presence of pubescence on antero-medial region of prothorax v 2
2%, Shape OF SCULELILI ««-rrrereeesermmiieiiee st st b e sy
22, Color of pubescence on scutellum

23, Inclination of pygidilm «ooriisiiisi i
24.  Color of hairs om PYZIdittm - reerrrsiorermmr s 4
75, Shape of Pygiditm «-eeeeceosrrersteisem s et 2
26. Convexity of pygidium 2
27. Shape of elytra «---oeneee -

8. COMOF OF ELYLEA «vrsesmsesvrsosesns et iriestemes et cr et bbb
29. Color of fore femur

30. Color of fore tibia

31 Color of fore tarsus

32. Teeth on lTower part of hind FEmur  «oresrmm i 2
33. Color Of mIgale TAISIS srertersesrarermmnterteimmmmmraaas it reesasirtettriarassraeesssrassreaessnnsnsres )
a4, Body wWidlth  coceeseieitii i e e 3
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Figs. 1 to 4, Distance phenograms obtained by four different methods of
cluster analysis. Fig. 1. Group average method, Fig, 2. Flexible
method, Fig. 3. Furthest neighbor method, Fig. 4. Ward method,

Species code : no,
3. C. rhodesianus,
ides oblecius,

MEREHE

1. HBRAIEEMBEE

7O~ £ VT L DR RS RE E 1 B~ET
4 [EmiB Utc, SRk 2 524 2 — 404D 4 ik (GAM,
FM, FNM, WM} i X AEBERITH B, GAM (1
B) X aBRBEREZ5E, NTDE 1.0 (o
T, BYEVYTAS VLY (2), TAA RV Y 4
(Callosobruchus analis) (4), R—=F L F = A /o4
¥ (3}, TXFV ¥ ay (1) o 4AHA—IFEBEL,
~q A v AV LW (C. phaseoli) (53,4 v v TS
& i (Acanthoscelides obtectus) (6), T oA <vs S
A (1) EAHE—REET D, 4 ABRER
TN B, A A4 a2 9 4R U Callosobruchus|f,
DBy 4 s bR PRI (NTD =1 13) %R L,
AcanthoscelidesiB 4 v o v = 2 V0 &k, Calloso-
bruchusiflosR <, 1z, ZabrotesfGD 7 F o< 2 /7
& ridfllo 6 @ &R E (ko fofll (NTD=4.07)
"27?‘ LT’:D

Lo 3F i FM B2RE), FNM (B3ED, wM

1. Callosobruchus chinensis,
4, C. analis,
7. Zabrotes subfasciatus

2. C. maculatus,
5. C. phaseoli, 6. Acanthoscel~

EE4E) Tk, WThLF UL 5 B e s iz,
GCAMERL DL, ~TA =t YT AL, JED
A vt v AL, FOECIRRLTVAD &
Tk CHBDERMIE, ~A4 8740y Aokl
< S TIRAG A S BHo T b, AR
Weh—E L A BT AT AYIIDNTEL, O
2 CikCallosebrachusiB O b O BEEW 72 PGS
BHERETSICE Edilci,

2. NTDMHEELC:{HE 0
BYEYRAS VAR E LIBEOMD 6 IoNT
D&, Bl SANME L 4 1o LGy, i 3 iom
Lie

P A —AMOEFEIIIANTDIEE LG, it &
OHBHFRE S X B R IR, WSS R it
MURERAEATIRL, G AMTERLRAERAE
BHMED F i H S PR Uiz, B&HTFC, #3248 —
giroEk s F OBRNERINSFRSEYR Lz,
MGG SR - 5 ChRffoids, £FkE10.50
VLo b i B AR Lice LA, 2485 » 25°C, 5 kef)
« 25°C, 240%E - 15°C, 5#H « IFCOMHCE & s
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Wk svag—0F04FRCBLREZT A VY A > T OEEGEEIOTTER &R, R
DRI DHEATELRI S A 5 A & B TCsMH
Table 3. Numerical taxonomic distance {NTD) value obtained by four different methods
of cluster analysis and LC;, value for seven cowpea weevils fumigated with methyl

bromide at various temperatures and exposure time.

NTD value LCs value (mg/l)
Species four methods of eluster analysis 5 hrs 24 hrs
code no.

GAM FM FNM WM 25C  15C 5C  25C  15C
z 0 0 0 0 3.88  5.46  9.40 1.05  1.25
0.37 0.32 0.37 0.37 — — - — -
3 0.52 0.56 0.53 0.57 3.47  3.91 892  0.95 (.98
0.94 1.13 6.99 1.18 5.8 9.5  18.6 1.9 1.7
5 1.13 2.14 2.11 2.51 - — — — —
6 1.76 2.14 2.11 2.51 - — - - -
7 4,07 6. 04 4.30 6.13 5.5 7.5 22.5 1.9 1.6

FaFk 27RO L FECHbRI™ AV 9 A T o BRI PRI & T, 15
DRI HHEIFTH bR AL A F AR X B LCf & o AT R & MR
Table 4. Regression equations® and correlation coefficients () between numerical taxonomic
distance obtained by four different methods of cluster analysis and LCg, values for
seven cowpea weevils fumigated with methyl bromide at various temperatures and

exposure time.

5 hours
25°C ¥ 15C r 5C 7
GAM Y =4.133+0.382X 0.61 Y =5.90140.499X 0.38 Y =10.525+3.131X 0.85
F M Y=4.188+0.245X 0.99 Y =5.985+0.314X 0.36 Y =10.921+2,035X 0.83
FNM Y=4.1344+0.362X Q.61 Y =5.90i+0.4MX 0.38 ¥ =10.543+2,963% 0.85
W M Y =4.1824-0,243X 0.59 Y o=5.9734+0.314X (.36 Y =10.885+2.015X 0.85
24 hours
25'C r 15°C r
GAM Y=1.1764+0.197X 0.70 Y =1.248+0.096X 0.54
F M Y =1.203+0.127X 0.68 Y =1.261+0.062X 0.53
FNM Y =1.177+0. 187X 0.70 Y =1,248+0.091X 0.54
W M Y =1.201+0.126X (.68 Y =1.2594-0.062X 0.53

* Regression equation form of Y =a+bX, where Y is LC; value in mg/1, and X is NTD valu;z.m
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Fig. 5. Correlation between NTD value obtained hy group average method

and LCs value under various fumigation conditions.
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Summary

Relationships between numerical taxonomic distance and
methyl bromide susceptibility in seven cowpea weevils

By Kenji TSURUTA and Osamu TADAUCHI®

Correlation between taxonomic relationship of seven cowpea weevils and their pesticide
susceptibility was studied. Numecrical taxonomic distances (NTD) among seven cowpea
weevils (Callosobruchus chinensis, C. maculatus, C. rhodesianus, C. analis, C. phaseoli,
Acanthoscelides obtectus, and Zabrotes subfasciatus) based on 34 adult external morphological
characters were calculated, Distance phenograms obtained by four different methods of
cluster analysis (group average, fexible, furthest neighbor, and Ward) were shown. LCs
value were employed as pestiside susceptibility, which were obtained by methyl bromide
fumigation under various conditions, High to low correlations (r=0.85-0.36) between NTD
and LG, values were obtained under various conditions of LCs value, At 5°C, 5 hrs high
correlation (#=0.85) was calculated, which suggested that the values of NTD and LGCs

might be indicies of taxonomic refationship in cowpea weevils.

* Faculty of Agriculture, Kyushu University
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