Bt FE S 4% 40 #%—III

R =

Studies on the Characteristics of Action of Fumigants. III. Emergence of the Azuki
Bean Weevil, Callosobruchus chinensis L., from Azuki Beans Fumigated with Hydrogen
Phosphide at Some Developmental Stage of Ones. Kimihiko Sato and Masana Suwanar
(Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, Tokyo,
Japan) Received February 12, 1975, Revised April 7, 1975, Botyu-Kagaku, 40, 85, 1975. (with
English Summary 88) ’

15. (AZEFIOERBECHATIHNR (B3W) 7XFIIALALOY VLKFELCKLDIRE
RCARETUEICDNT (e, WYNES EUSTAENNEN) 50. 2. 12 200 50. 4. 7
TTIESZFR ’

7AFNEMCBBRLTVI7 X292 vOBRT M S50 RMHOHRZHBELTNS T
ZER% ) AAERFETLAKL, TOHIMEBMUTL 2 MaBRERA~, ABEMAOCHRBORE
Lz, S AZMomm, AKIEN, ANBOUORITHAN, HOMENR, Aok &y
Pie RiZ$ WL E L.

Fl—flic L AU A, AR Z—EITUIZE &, DUEOTIWEBTLBEIBETL,
AZRIE e —BIR UToE 2 icid, (AHMBINOBWIREIMLEMIET U, WIEE L A BERHOR
ML 5 & S RHAE 2BATS ARV IEAKRE, HEERTI T, dDWVIE, (AN
M2EH UtE xDOF, ERETEMNIIARI D S BLRSTI» 2, Tz, W—REXA
FroikE— L ARRTIXA TR, Si<<shdufl<dml omuc I e e o - e,

M%7 XFRAL LI IMUT LALLM, 7XSHPICTIETS @i ALZNS

b b, PERMEES -1,

REFEHURHUT IS 5 U 2 bk RD { AZEEMZR
XM OIFW WIS 25, DT Lo\
MLz, Zhitl, HOMRRDS Disne
A LN AIETTR EDHOILARIZ ED X 5 2Tz
ATHA M. ZOTL2AMBIDIT, 7 XFNEH
AL T A0 L oghdull, dmiflodiz PiEL T
WBT7 ZxN% ) VALKTETLAET 5 MR ETL -
2. COUWMEATI, IR, 7 X 5TEGLL
TR BRMEH L AZEMOMSBOREE 25, HEx
BIUES SO AZERRIRZATIT R bh, $1z, &
AUzl 2 OFETTABO b ops@EhIz. Z2hH0H6
OBODMEOIITE LIZTHEBT~<sh, B

- ¥mAshi.

PREIOS® ,
TAFRT XXV AUHMHINTLE, 93 ~4H

Mexritto ko tess (1), 1,

IETEITIIN G 300g O 7 X & (T 150~200 st D HER 1

B2AAL, 2405EI x4, 28°C, R.H. 70% Ty
Utziaricid, SR 3 ~4 1100, 4hdyilis~16 011
M6 ~7AMNTHIONMEEINTLEY. o
&5 oIS K &, PESR TR A BB FERL
12 OTR, BROTHISL, 7 XFEmicHTL
1o AV shatl, Smio s PR L 1o SR
MBishaciciss (H2E).

ARENTIZ, EEOTRILTE, MHE
MPRHEUZ 7T X35 (FF K8, K& 12
9%) 3081 G958) % L AFEMY 5 ARBRLELANT
BE, 2T, EED L[MNE, ARy R[N
AHIET, ) AtKFi% 5~1,000 ppm ORPAND jit
ATYRIC e B LHIEAL, 28°C TN (1~24n0%
B S AKBREREL fo. TOENITRREEE, (AMBIT

Table 1. Emergence of azuki bean wecevils from azuki beans with normal

rearing at 28°C, 70% R.H.

Number of days
after oviposition 22 z3 24
Per cent of weevils 0.7 59 18.3

emerged to total ones*

26 27 28 29 30 31 32

19.9 14,2 7.5 4.9 2.4 1.4 0.4

* Number of weevils emerged was 3, 100.
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Table 2.

Weight and stage of normal azuki been weevils on the

prescribed day after oviposition.

Weight, mg

Number of days Developmental
after oviposition Range Mean S.D stage
2 0.01-0, 02 0.013 +0, 003 egg
12 - 1.2-19 1.6 +0,18 larva
22 6.5 -7.5 6.9 +0,29 - pupa
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Fig. 1. Emergence of azuki bean weevils from

azuki beans fumigated with various
concentrations of hydrogen phosphide
for 4 hrs at their developmental stages
respectively, [E: egg stage, [ll: larval
stage, []: pupal stage.
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Fig. 2. Emergence of azuki bean weevils from

azuki bean fumigated with 60 ppm of
hydrogen phosphide for various exposure
periods at their developmental stages
respectively, F8: egg stage, H: larval
stage, [J: pupal stage.
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Emergence of azuki been weevils from the beans fumigated with

hydrogen phosphide on the prescribed day after oviposition.

Concentration of Exposure Per cent of emergence
hydrogen phosphide, period, T T e et i s o
ppm ) hr 2% 7 12 17 22
100 1.2 16 72 83 94 96
60 2.0 2 39 72 79 84
30 4,0 0 19 60 76 81
10 12 0 1 6 28 34
5 24 0 0 9 17

* Number of days after oviposition.
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Table 4. CT value* for 50% emergence of azuki bean weevils estimated from
Fig.1, and Fig.2.
Developmental Exposure for 4 hours Exposure with 60 ppm
stage : C, ppm CT, ppm-hr T, hr CT, ppm«hr
egg - — 0.5 ‘ 30
larva 45 180 3.0 180
pupa 120 480 5.5 . 330

* The product of concentration of hydrogen phosphide, C, and the exposure period, T.

Table 5. Emergence of azuki bean weevils from exposed pupae fumigated with
30 ppm hydrogen phosphide for 4 hours without azuki beans.

No. of pupae No. of emerged Per cent of Corrected
fumigated adults emergence emergence, %
Control 20 14 70 . 100
30 ppm for 4 hrs 20 7 35 50
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Summary

Emergence of the azuki bean weevil, Calloso-
bruchus chinensis L., from azuki beans in which
the weevils were developing, fumigated with
various concentrations of hydrogen phosphide for
the prescribed exposure period at egg, larval and
pupal stage of ones, were observed respectively.

The results varied depending on concentration
of the fumigant, on exposﬁre period to one and
on developmental stage of the weevils being
fumigated.



Bt B % &4 40 B-II

The higher concentration, the longer exposutre
period and the earlier stage being fumigated were,
the less emergence was always,

‘When the product of concentration and exposure

period was a constant, the higher concentration
was or the shorter exposure period was, the more
emergence weevils was at all times.
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Epilachna vigintioctopunctata F. and some
other species are very serious pests, causing
immense damag: to brinjal (Solanum melongena
L.), potato (S.tuberosum), Dhatura (Datura stra-
manium), nightshade (S.nigrum) and other solan-
ceous plants in India and abroad. The other
species of Epilachna are reported to feed on
several bean varieties (Andersen, 1955)0, wheat,
maize, oats, ‘barley (Walker, 19572; Smithers,
1957%), peppers (Capsicum sp.) (Peterson, 1956),
cucurbits (Melamed, 1956%). Koyama (1950)%
reported 29 spp. of plants under 7 different
families as food plants of E.vigintioctomacultata
Motschulsky. According to Pukinskaya (1965)7
E.vigintioctomaculata is an important pest of
potato in Soviet Far East, that caused 50-60 per
cent damage in Sakhalin in some years and 50-
100 per cent in Maritime Province in 1960.
Rehman (1940)® mentioned that the grubs confine
to the lower surface and the adults to the upper
surface of the leaves of brinjal and other solana-
ceous plants. The adult beetles are reported to
be more injurious than the grubs and are also
susceptible to various insecticides (Shi et al.,
1960 and Jotwani et al., 1962i0),

Materials and Method

The eggs of E.vigintioctopunctata were collec-
ted from the brinjal and potato fields and were
kept in the laboratory for mass culture at the
temperature ranging 27+2°C and relative humi-
dity 7010 per cent, The grubs on hatching were
separated and reared on brinjal leaves provided
with water soaked cotton at their petioles, to
maintain freshness and turgidity of the leaves.
The grubs in last instar (16-17 days old measuring
about 7X3 mm) and adults (3-4 days old) were
used to assess the relative toxicity of six organo-
phosphorus and one carbamate insecticides (Table
1), of commercial grades.

One per cent stock solution of each insecticide
was prepared by dissolving them in acetone except
carbaryl which was dissolved in methanol. The
stock solutions were kept in the refrigerator and
were utilized for preparing various concentrations
of each insecticide to find out median lethal
concentrations and ultimately to study the relative
efficacy.

One cc of individual concentration was taken
in each piece of petridishes (10 cm dia.) and
rotated quickly to make a uniform film on the
walls and the bottom of the petridishes. Ten test
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