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light-off with 2- to 4-day-old moths which had
been kept under continuous light similar to that
reported on Spodoptera litura®.

By this method, a concentration—response line
was obtained (Fig.4) and above 5x10-® F.E. of
the crude extract could be detected.

Summary

The functions of the female sex pheromone of
the rice stem borer moth, Chilo suppressalis W.,
were investigated both in the field and in the
laboratory. Attractiveness of the pheromone to
male moths, which had been suggested earlier,
was ascertained by the field test. Moreover, in
the laboratory observations, the ‘mating dance’
of the male prior to the copulation was also

proved to be released by the pheromone.

A laboratory bioassay method forv the sex

pheromone using the male mating dance as a
criterion .was designed and some factors in-
fluencing the responsiveness to the pheromone
were examined.

It was found that suitable assay could be carried
out in darkness after 2 to 5 hours after light-off
with 2- to 4-day-old male moths which had been

held under LL at ca. 25°C.
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29. FURFE A T/T O malathion IEREDVERBBICDONT b S5, DAL,
LT (TUNATITIETOEEY,  BUERRF AR ESRER YR, T
RELEEBH IR IEEF) 50 6. 20 52H

Malathion #Ehitk4 = xx (FLERR, HMR) @ in vitro TOXRMBAMMO FHE 2 AL 12,
HEHHE A = N REDOFLE, WIROW KD malathion, acethion 33X I° PAP iz U THEBRITK
BUTHNLEEEL R IMIBRTRTOBRSBDO N L b1, B8, *ETU A~ FOLIFHRE
IR CHIETIORBREE 2T~ E L 5, RIBBICIEDOTINZ E¥bh -1z, 12, malathion

B4 = N = OALBR & SHREMABEOTET L WHREROH 5 T Edbh o1,

#5612 malathion $EPLVEDALIRTR 41 = /=D
in vitro €351 3 malathion OMHRRIIIEZYERME
U TEODS, It v Ry 5—EALNHIT
&5 TOCP RBMUIHE, ZONNERVYIFITIL
TTac etz iz, o2 i3 P2
malathion %2flJt e in vitro OMNERT, LT
malathion #EHLPEEMSD i3 malathion ZILFTE
ToHhVHEFV AT S5 —EORMAICENTSC L%
LTS, I HIABTD malathion HEHED
WHER M- OfEFERIN TV A L L blibie y
L) AT O—TBIX RS0 sCEB I FHER FE 1R

&5,
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#® 13 malathion HEHTYE A =/ vx % FLEEIE & 0l
ERZIMTI TV B, THARDOWTEHEL AT RN
U T NEHH 5 D¢, malathion {55 IVEREETH
AR, WEREAB IR S AT in vitro T
T AT 5 —EitEie LTI N 2152 - 1t

REHMRBIUFE

PEIRESHY @ SRBRIC IV 4 = /N Musca domestica
Linné, 1758133 2VERHK DR, malathion HEHE
YEOKBER, BHERE X F malathion, sumithion #§
FUWEDZMERT, W MUPEE TRV oM
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K TH 5, RENTIIEE 4 NH 5 5 O onkh%
L, L '

BN R D A = "z DL 4 D1 TDIRN
(H5, 1:1) 100K U I BMIEHCAN, DIk
OHBKTE L, BB 2U/ml) Uk#, hs
10,000 g T 20 JHisb g Bt L, BN & LBRTHIT Y
., LEEBIR KT BRR (208/ml) LTeh
FUREHIE L, F1:, BLAIOMENTIZ1/15M
h ATEREN (pH, 7.0) THERRL, RBILICHK (2
Vo/ml) ZEERELI.

HTT 2 R OFBLE malathion (MM, 95.5%),
sumithion (#if%, 98.79%), acethion (Hlif¥, 984%)
BEY PAP (B4, 94%) 2 EBDHBO 10mg,
NAC (T%fM) 25 mg, S-naphthyl acetate (B3K45
#%) 50mg, p-nitrophenyl acetate (IABK$:#%) 10mg,
methyl salicylate (3&:#K4%#%) 50 mg, methyl-n-
butyrate (#A:AK$4) 200 mg, methy! stearate (AL
JEE5L) 50mg 22N ZFNFINL, =X /—ARIA
Tloml L1z,

BERIEYEOIE  FH D ARIRETIE Licgiad
BIBEFRM 5 ml % 50ml Jekmihisice b, 1/15M b
ATEAETTH (pH, 7.0) 5ml 2inA, 33°C OHILKY
T 1R L 2 #iT &257710.1 ml 2nA T 155K
BRUY, 409 TCA JH¥K 1 ml A T RG24k
Lis, chiz, &61 U0 RMEHTIRH» LI
n-hexane 10ml! % INATWMU  RIML TERTFL T
AT Y AFIZ L, SO LTHE  n-hexane
W% GLC JsEitdstE Uiz, #X2uv 574
PERIFIIROINL TH 5,

HSFE : LYt GC-4B R

Buligd @ Ak 1 F LB (FTD)

S X 1m, RPEdmm, &5 2B

A 2V 3 GE-XE60.5% (Y veJ/VIW,
60~804 v 5, AW, DMCS jurf)

SYRPEEAN ¢ 210°C, AAREAD, Mulignne2seC

¥y Y7 —~# A He, #iit30ml/4}

J571H% methyl-n-butyrate, methyl stearate,
methyl salicylate DIE  KIGHRA XY ARID
PO ENNT, USRITHR TR E LI, The
T~ 15ml T3 RIHLL, SRl E A TROK
W b Vo A ThUKE, TREERIEIITRILEL, R
YR PSRBT 2 A Ute 7 2 b v IR T ml 20
AT GLC szt Mk & Lz, Methyl stearate,
méthyl salicylate 13 Z O3RNt %, methyl-n-
butyrate (24K L 72 Butyric acid % J5EL 12, 235,
HArv=2 b 75 7HIERIIHIROML TH B,

BERL - K37t GC-4 B 11 ’

POl < K4 A bR (FID)

IIETE L LEX tm, Wff4mm, #7152
FHiH ¢ DEGS, 5% (# oty vy W, 60~80x
» & a, 1% HyPO, JLAI1) '
IHASIE 2 90°C (Butyric acid)
110°C (methyl salicylate)
210°C (methyl stearate)
2ETTHS p-nitrophenyl acetate, S-naphthyl acetate
BLU NAC O i D ARG EFaA kY
DEGHRITTH 3, T LRI E LTI
U, BERZUOMM2MATIEL Y. KISH, 40%
TCA B 1 ml 2inA THE:EB (HPEFHENo.7) L,
FRIZDNWTR BN E UTBORE 2 HEL 12,
Malathion 3 f#EEFEON HERIZ OB O DIYEDS
0.31 (z2 mol/ml) @ Eserine, 0.01 (mol/mi) O
EDTA, 0.45 (4 mol/ml) ¢ DDVP @4&f2#] 1ml
(K) % BEABGTINA THED AKID HERGHERU
ZET#HEL malathion O %F778 - 1z,

REBROIUER

FKANESZED N 2 4 RMD 4 = < DEFHHIT &
AR OIMERUZ DT E £ 3 X 1Tk
LIt ¢dh o,

ALBEST: & TTISRIR 0GR (2 1 % U T malathion,
acethion 3L PAP 2 gi¥ic/mmiLrs, LaL,
SR E VIR TR FAA E 2D S vtz o 7z,
F1z, RPN IRIZIs 3 malathion DML

o ENEBE b MBI IS THIN Th - 10, 535, LD

FEU & FLBLT & SR REAGTIEDS S B 2 & 4 10)
PTHA, Ei, AR, HERO malathion 737
fi#4id acethion, PAP QMBS EMLEHXA LN
A, 7233, sumithion, NAC Cit R#EFICZND T
H ooz,

FURRRPEER 4 = 2 55 )% malathion @ X
51T carboxyester %35 § DITTEMEDSERANC &3
PRI ->TeDT, BED carboxyester ﬁqg’mc\zgg
LN RN ol

LS acetate D> b5 FEFFRMLE L E A
5N % p-naphthyl acetate, p-nitrophenyl acetate
%, {IMTIER IR = X 70 & UT methyl-
n-butyrate, VIHNIRGERE LT methyl stearate, 5
Fliifii= 2 # v & LT methyl salicylate 7z & %5%A,
TUEMTHII U e,

REROR YT L 2R BIRL oML TH 5,
B-naphthyl acetate, methyl salicylate 35 X O°
methyl stearate |ZRHTICIHEVEDZITIED SNt
»otz. UL, p-nitrophenyl acetate I L OF
methyl-n-butyrate it Z# R TEiiGEDS Y 5
hi:,
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Table 1. Degradation of several insecticides by the homogenates in 4 housefly strains.

#—1V

Insecticide Enzyme Insecticide degradation (#-mol/fly/15min.)
Compound Structure fraction TAKATSUKI SAPPORO SHURI MISAKI
Sup. * 1.5 3.4 4.6 2.9
CH,0_$ ‘
Malathion cno” C S‘fﬂcooczHﬂ Sed. 1.0 16.0 148 2.8
CH.COOC:H;
Total 2,5 19.4 19.4 5.7
Sup. 0.7 8.7 10.4 5.1
. C:H0 S
Acethlon i > III) -5 -cHzCOOCgHu Sed. 4. 2 13.5 13. 5 6. 8
C,H;O ‘
Total 4.9 22.2 23.9 11,9
S
CH,0 N Sup. 0. 8.2 9.0 0.5
P -s— CHCOOC:H
Papthion CH;O/ i : Sed. 1.5 11.0 11,5 0.7
Total 1.5 19.2 20,5 1.2
Sup. 2,9 4.0 3.6 5.0
S
Sumithi CHO I . Sed 3.0 2.4
umithion /P -0 NO, ed. 2 . 2.6 11
CH;0
. Total 5.9 6.4 6.2 6.1
CH 0 Sup. 2,7 1.6 0.7 2.3
3 \ 1]
N-C~0O
Sevin u’ Sed. 0.3 0.5 0.7 0.5
' Total 3.0 2.1 1.4 2.8

Incubation : Phosphate buffer pH 7.0, 33°C, 15min.

* 10,000xg, 20min., 0°C.

B 4HLAID malathion 43 ICis XIX T REMC D
DT 3 OB R R 141,

Acetyl cholinesterase DHiUF & LTRHIGNS
eserine, 2% RT3 BLEOINEE2HIST 5EDTA
IEAEEBIC Tz 4 = X DE O malathion 43
EYERBIE U s -1z, UL, carboxyesterase [1
Hefl e UCYEM9 % phosphate BI{i#ih ARITH B
DDVP ol & - THBER, HERDO malathion
SEDEEHMINI., Lo kLR BHE%R
DOWFIEYEIXEE U T carboxyesterase TH 5 LA
5.,

Inie, DEOKUMLORD L D RBHENTE 5,
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AR, BEFRII 5 malathion S3HEEELKON

VER & £ 0 A — b OB (10,000, 204)) MY
T, TOC &k malathion 2B RS ORELE
UTTEL T A &Hitah s, i, Ei'iSontt
DRBRNT I D THH L L2 AU Bk XD £,
SEBHIN A IR EVA B,

B, TOCERERAEZNIFEL 20 ULR
HINERERTIC EBRBTHALLEETRTLDT
dY, LEAUKTNE HINTRAT 20N ERd 3.5
Bihidh B,

9CGIZ, Matsumura 54 § malathion #EpLYE
Culex tarsalis OYERT NaCl % N Cifig{bd 5T
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Table 2, Degradation of several substrates by the homogenates in 4 };ouscl'ly strains.

Substrate Enzyme Substrate degradation (n-mol/fly/15min)
Compound Structure fraction -TAKATSUKI SAPPORO SHURI MISAKI
Sup. * 28.7 16.7 17.2 54,1
p-Nitrophenyl .
acetate NO. —@— OCOCH, Sed. 68.5 55.4 47.0 76.9
Total 97.2 72.1 64.2 131.0
Sup. 193.0 186.0 170.9 196.7
p-Naphthy! .OCOCH, :
—INap y
acetate Sed. 166.1 163.4 172.0 164.5
Total 359.1 349.4 3429 36L.2
Sup. 251.6 228.1 106.7 359.3
Methyl-n~
butyrate CH,CH,CH,COOCH, Sed. 228.1 272,2 186.0 713.7
Total 479.7 500. 3 292,7 1073.0
Sup. 107.1 134.0 99.9 130.8
COOCH,
Methyl
Saliertate (I Sed. 12,3 1.0  118.9 102.5
' OH
Total 219.4 245.0 218.8  233.3
Sup. 91.9 81.2 82.2 72.0
Methyl -
stearate CH,(CH,;),,COOCH; Sed. 56.0 37.5 57.0 70.0
Togal 147.9 118.7 . 139.2 1420
Incubation : Phosphate buffer pH 7.0, 33°C, 15min.
* 10,000% g, - 20 min., 0°C.
Table 3. The effect of inhibitor on the degradation of malathion
by homogenates of 4 housefly strains.
Inhibitor Concentration Malathion degradation (%)
TAKATSUKI  SAPPORO SHURI MISAKI
None 5.4 59.2. 65.8 13.0
Eserine 3.1x10-7 6.4 48.5 64.5 12,0
EDTA 1.0x10-2 3.8 46.5 64.0 - 8.3
DDVP 4.5%10°7 2,3 13.8 6.4 10.2
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1L C malathion BT L a> F I 7 icdn
TERUIMIZLTVABL LS BNA S,

BBV OB, B~V TR S W58

O, WTUERWEE WS L e 2 DD TEETH S, T
sz, AUzt E» s NI, ARED
B-naphthyl acetate 3 RiGitE% b > TWT $ mala-

thion group o 3 BFlicHd 2 AEYEICBA¥ L7

Weiouae, ZHRICBNTERING LI KH
v methyl-n-butyrate SHRE 2 2T bbb b
FRUANCH L TRIEEOEWHE L ED3DH 5.

A x5z QKGRI B9 5 BER LD BIRIT
Ogita &6%" OMKHKEL %2 A WicBEh i P b
H5., L, TORELDRYONEEDMED S
WIEE %2 5> { 5T B H\. COBIFET f-naphthyl ace-
tate BISEET A4 =¥ @ esterase 13T E

L2 BDoNTHAM0HEIN3IT over-lap L

T30 T BVEHZALNS, Thb0D
esterase JD I 5 E,, Eq L5401 iz  OHFEE
b ARIE BB BIRM BN E DTN B0,
malathion group % 2335 &5 RERBIZz0,
Malathion group %23LF{& 9 5 esterase X6z
LOTHBT LR, HHENNAETTH S f-naphthyl
acetate O IGE NVELE malathion group DIGE
NEDIH, H B0 FFHRHEA /Y= malathion
group OIEYENIAE A= X 700 FEYERA O g
DofEEaNS, KU, ThHD esterase O
BOBDOEMEL, ZONFENE RIS RN
BREDBIA b hulZze b isw,

T DHERT esterase 7hYE OUATERL TR REL,
B-naphthyl acetate {3 B-naphtol % o 7 V{bLL T¥
WIVTUWET 2HEMEL fTobTH3d, UV
AL TROAITTIELT 2 GE2HbITLI.
% 1z, methyl-n-butyrate I Zf¥v — v 7 v ZUECUP
WUTWEEBH R a2+ 55 7 4 —2AVTEER
Wiz d ALk ML U1z,

= B

1) Malathion #EPTVEREE (AL, HH, =8§) &
ZYERHE GHNR) 4 = Yo Sdko &£ o 4
—bME X3 in vitro TO ZHPHHEIR L OF—loT]
B 2 7 VDRI B WEL T2,

THVE A v JR T B 0T ALY, HEOM RS
malathion, acethion 3340 PAP iTxd U T
H#g U T REERRL, SR TIRZ 0XEMED
Y (RA9 1X% AR

Esterase % JEE & U7z B-naphthyl acetate, p-
nitrophenyl acetate, methyl-n-butyrate, methyl
salicylate 3 £ 78 methy! stearate D 4} Lt % Rt
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ATl U IS, =% methyl-n-butyrate &
p-nitrophenyl acetate @ FFEHESTIZIT L2 -1,
UL, OB TIIRA LRBRIETH - 1,

2) FHEOBSAMMRZRNLT, REMO mala-
thion T XX 4% Hi~iz, Eserine, EDTA
I RFEITHE 2 &, carboxyesterase (CRHZLEIHL
%> DDVP 24K, BHERD malathion 47
BEL LI,

3) Az NTRBOEEDFE U -~ % 10,000g
T3 MO EE 21T, L& e AEL TR
DEDIEDNTHLEEDOEEFEERZNELIZ LA,
T, BWHERICPIT 5 malathion, acethion Bk
O PAP ORI ILEIE T S O H»Ey s hie,

fLDOEMH AR~ 2 7 VTR ERIZED S
Nigh-otz, TOLEHH, malathion DIFRCHE:
TAHRKIDLZ DD LODBUCHEALT VA b L
Eahas,

4) Malathion #EIiPE 4 /v DALPR R & =T
REEGHEOE T LI ZRMED LN, BHE
FIHERIC BILILT 22— 2R, BRRR
aromatic b AFNCH L T M X BZEBETFULT
VW3O THBRICREEL LW EIERT 2
boLfitgans,

3 A x &
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Suinmary

In vitro degradations of several insecticides
(Malathion, Acethion, Papthion, Sumithion, NAC)
and esters (p-nitrophenyl acetate, S-naphthyl
acetate, methyl-n-butyrate, methyl salicylate
methyl stearate) were studied in a susceptible
and 3 resistant strains of Musca domestica Linné.
Among the resistant strains, Sapporo and Shuri

strains considerably degraded Malathion, Acethion
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and Papthion better than the susceptible strain
(Takatsuki), and for the esters, only Misaki
strain exhibited a higher carboxylesterase activity
to methyl-n-butyrate and p-nitrophenyl acetate.

Eserin and EDTA had no effect on the degrada-
tion of Malathion in all the strains. Sapporo and
Shuri strains, as expected, were considerably
inhibited by DDVP which was known to be a
carboxylesterase inhibitor.

Both supernatant and sediment (10, 000 X g, 20
min, 0°C) fractions were used as enzyme sources.

It was shown that the sediment.fractions from
Sapporo and Shuri strains degraded Malathion
more than the supernatant fractions.

It was proved that characters of the enzymes
of Sapporo strain were different from those of
Misaki strain, but similar to those of Shuri
strain. Susceptibility of Shuri strain to some
insecticides, however, was different from that-of
Sapporo strain. .

Therefore it seems likely that Shuri strain may
have other resistant factors.

Efficacy of “Vydate” Oxamyl for the Control of Root-Knot Nematode, Meloidogyne incognita
(Kofoid & White, 1919) Chitwood, 1949, Attacking Tomato. M.Mashkoor Avram, Abrar
M. Knuax and S.K.Saxena (Section of Plant Pathology & Nematology, Department of Botany,
Aligarh Muslim University, Aligarh-202001, India) Received May 20, 1975. Botyu-Kagaku,
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e PRHFETHAIIT L F o9 RHRT 5700, “Vydate” oxamyl {methyl N/, N’-dimethyl
-N-{(methylcarbamoyl) oxyJ-1-thiooxamimidate} 1,200 ppm ¥izZ # /3 #iO R 2303 R ITL
ThHhEBHUL, ZOHEH1AS BEARL TEREMETIEHLOARML 2, el

b 5NV, FINBIY TS E DRI,

The root-knot nematode, Meloidogyne Spp.
causes enormous losses to vegetables every year
(Swarup and Seshadri”, 1974) and can be regarded
as pest No.l of vegetables in India. D-D and
some other halogenated hydrocarbons have been
successfully used as fumigants for the control of
root-knot (Hart and Maggenti®, 1971; Brodie and
Good®, 1973). However, all these nematocides
are phyto-toxic and thus require a long waiting
period before a crop is sown. Recently, some
systemic nematocides have been used successfully
for controlling nematodes without being phyto-
toxic.* Vydate” oxamyl {Methyl N/, N’-Dimethyl-
N-[(methylcarbamoyl) oxyJ-1-Thiooxamimidate},
has been used as drench and foliar applications
for controlling root-knot, on pole beans and roses
by Radewald et al.®(1970) ; on groundnut by
Dickson and Smart®(1971). Hart and Maggenti®
(1971) applied oxamyl to rose ‘root stocks as
drench, root-dips and foliar spray treatments and
found that drench treatment was most effective

against M. hapla, Miller®(1971) found that repea-
ted foliar sprays with oxamyl on gardenia plants
almost eradicated the root-knot nematode, M.
incognita and it was as good as drench or bare-
root-dip treatments. Alam ef al.?’(1973) found
that a 30 minute root-dip with oxamyl (1, 200 ppm,
active ingredient) followed by five successive
weekly foliar-sprays reduced the root-knot deve-
lopment on eggplant, however, on okra five
weekly-sprays alone were not much effective. In
the present paper, the efficacy of “Vydate” oxamyl
for the control of root-knot nematode, M.
incognita on tomato has been reported.

Materials and Methods

Threc-week-old seedlings of tomato var. Mar-
globe, raised in autoclaved soil, were dipped in
an aqueous solution of “Vydate” oxamyl! (1,200
ppm, active ingredient) for 30 minutes and later
transplanted to 10 cm clay-pots having 250 g of
steam sterilized soil, sand and compost mixture
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