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Summary

Response of the male almond moth Cadra
cautella Walker to the sex pheromone was tested
by the following two methods:

Method 1—Unmated male moths were released
in a closed room (100150 cm, 160 cm in height,
2.4m% where sticky pheromone traps were

placed on positions A and B as sh0wp in Fig. 1.

" Method 2—The pheromone was inirpduced by

air stream into a glass tube in which unmated
male moths were confined (Fig.2). Response
of the male moths was classed as to a) wing
fluttering, b) orientation, and c) attraction,

The crude extraction from virgin female moths
showed strong activity of attraction to male
moths by both methods, and the activity increased
with the amount of the extract applied. On the
contrary, synthesized pure sex pheromone, cis-9,
trans-12-tetradecadienyl acetate, showed the same
results as the crude extract by method 2, but it
did not show attractiveness by method 1 when
the amount of the pheromone exceeded a certain
level.

More rapid decrease in activity of attraction
to male moths was observed on the synthesized
pheromone than on the crude extract from
females.

Fecundity of and Hatch of Eggs from Mulberry Leaf Beetle, Fleutiauxia armata Baly

(Col.,, Chrysomelidae),

Treated with Thiotepa, Metepa, Tepa, and Hempa. Masaki Isa

(Kansai Branch, The Sericultural Experiment Station, Ayabe, Kyoto-623) and Chisato Hirano
(Chemistry Department, The Sericultural Experiment Station, Suginami, Tokyo-166)* Received
April 24, 1972. Bolyu-Kagaku, 37, 60 1972. (with English Summary 66)

10. 29, n2(2F24v3 B Thiotepa, Metepa, Tepa $5&L7¥ Hempa DFRIF(LIER**
DHEEERY (TRAMBGEOPUE ) PR T B (TR LER)* 47, 4. 24 280

7 U~ s v HEHERR HLIZ thiotepa, metepa, tepa 317 hempa OFARKEMB LIz v IER 52,
ENDOREMPIR RN U, MRS QMBIUT, MEAPMERM & 2B 3¢ IR T, thiotepa
(0.01%¢LL 1), metepa (0.05%LL L), tepa (0.025% L L) T \WARIEMZIMMA BRI, Thb
ORI, FEUTEEREOKRTLUTHEIN, LI S>THERINIHTHEOMNRBEINE
olcbor#ESNS, —J5, hempa i34 BHNEXT b HRAUC oW U TRIEIER 2 b 722
AN

Hii‘c‘l@imwm&ﬂﬂﬁbk%%lcu, thiotepa (0.002%LL 1), metepa (0.2% Ll L), tepa (0.05
DUL) THMABTEAGRBA SN, ch b ORELERIE, SIRORTTNGNIC X 5 KO
WL, Bl 2RERFOBLEGINIANRLEALGNS, Hempa UFAT Y 4 BXTROHL LS

UWIEBIB DM 0 4 & 1z Hs,
WioLHBALGND,

2 v MO BHGIC X BHiERE, WMgEGHD 4 2
i g Bk, & IRIRRGEEN OB 5, 355
ORI UBIIC Db bR Z52 Tish, X
BB, TR, RIEALHEZ & % & D AT, wWhY
BB REREROWIPVZDBN T BERTH
5. AR LOI3 BHOb LT, HFRBERBY
BEREHONATEORL 2B B DB L1
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TR0 MERIZE <,

BIZD b O iz B BRI i s

HEBED—IBTHY, 29,4y Fleutiauxia armala
120U T 4 HIOBERNLFE AR ER 2 R I ELG L,

* Present address: Pesticide Research Labora-
tory, Kochi University, Nangoku-shi, Kochi-
783. BIfE : BRLKFEIER.

*ARO—TIE AR THRFERE 38 MW MR
WTEBH U1,
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«nsw?ﬁwm%mﬁbhﬁmrba
7/9//%wAmé¢utTawb@5mVTﬂ
FoTizkodht, RUDEE U TRENDAF
meguTscibhizy, Zzokifesmbeh
Lireha ko h, aFEMAAMthE LT,
FUMTAVLTUD, 223N, NAURPY,
VO LUEPRETUIRMED ST S, &iC
v 2y Ly Anthonomus grandis TiX, WMz AR
IEARORMNINTIRE EE 67, kPl 3R4E
FIOIRAIS®, ITEHMOERNID MY - RN
Myzed, ZRITINC AL A, 3 it
PR TR iebh TV 5,
AREREMC ST b, BRI SBUTTI NG

EERBOOIR WRIPEE, 2o EERES: |

B o NITERARY  J0E - LRI BT
{BAMUET 3.

BHREBE

PERATAEA LR - LR IERE LT, TR 4168
Wz,

Thiotepa: Tris (1-(2-methyl) aziridinyl]

phosphine sulfide (5 x/¢3 . ® B4

)

: Tris (1-(2-methyl) aziridinyl)
phosphine oxide (&l/F95%)
: Tris (1-aziridinyl) phosphine oxide

(FHIEEB0Z5)

: Tris (dimethylamino) phosphine
oxide (#fi/598%)

thbHmH B thiotepa XIEMHMT v T F 8
@, %Iz metepa LIF3FRER LKLY Y
RANEC o WiitAiczh ZnRTFL, iMoo
¥, HEUKCIREDTMEIL AL,

SEddy : EEMERER R, RO s 9nay
Fleutiauxia armata Bary Th 5, HURSUAFIOR
ECit, 4 AT 0w 2 vHoMikicy = —
Vi PO S 9 FRRILT, REZROHHERH:
BERRL, HEHERSV, YEHUIC, TioERduLiio
RETIE, AUGHZ 2 v L CRBIOMEER IR,
oA 2R LI,

TUEALRTIIGIE « ARl fE Az L,
zbbifiz, 3NN MBEMIA LI 10cm [
O 7 ok, IR D 2 o ek, NIk
FIWMAEPH R, MmN s RECMBR U, Wiz,
{RIFELDITIIMIML LT, TS HAOBARM%D
¥, MIAICAR, Rfie5~8 HURMET AT &
kb, BHORARLI2 9HERATIR, 2Ok
S U T MR %2 INHER Y, 13T &

Metepa

Tepa

Hempa

UTEhik-1te.

7T & ORTEIE « RO &g, E
HER A % A RITILIIME AT e & & & I RTTRIPAICIR
v Trne g e, RELMRBU R, 1<
12HIT 13 OMENT (2X20em) Zfb L, JWIATE S
D% A T30~500 0, 1T Ris T i, MBS
IEIRIE S S U AN Tz e P s i,
PRI DA & U T2, DI IS A D -DIERE
Kﬁcai 5, 202 v v DMMNABNELL

BRITUKINIR 22 M0, TEHe X ATETERDIET %2

m¢nwmﬂmMTmmbm

EETNZ, RADOMETHRT U TS X HITHIS0H

- MIBIR L%, SRR T CLE ML, B

LB R LY., oL RULTEMERT LR

CRMERBITL, 3 SIRRAIIC LI » TRE/LR

ZRwi:,
L (%) =~V 15V2 X 100

Voo EALTRIR O VL LIREK
Voo 25 MMPNX D P-LIF LI EK
F P IEAFAME R BUT AR & o Wi AT 3Bk
FATH3, JAPIEEIRI % 1 U S IRERTICE L, HEURHR
MEIR & ERICPERR 3 A, FETFOHORMEIRMB 2 Ti~Te,
PLEDIRTHRIT T - 45 2%NT, NARRLET
TR -1z, ThZNONEIC L > T B5ME,
UTFzonEns.

REBER

(1) HERHuC o T 2 RUEEITE T _

RRZRHRAUCIAT S thiotepa  ({ik 24 ZUFETODH
0.02~0.001%), metepa (0.2~0.025%), tepa (0.2
~0.0125%), 33%7* hempa (4.0~0.25%) DOFLE
LR e iRt L I,

Thiotepa % [\ o52BE 19664FIT 35 T 780, 248
FOMAARWZMHE UL viie 5 AfIATIRT
IEREE R 1, CRAIZISHT, HEHE 1 NTEIST
75 o I HER M R S, MIRoA % S 5135 A
L, Coflicisiy TR LIC,

Metepa, tepa 3352 hempa % JTu o i 1967
fpRRB T I, HAME Y 7R S ONATIR TR
THHER A 1, ZZRIZIX30AN, MR QTR
Vv, OO TIEME LI,

SRR LRI 1 83 O 2 JUTR T

ZERITI ¢ SR 2 R AT UICERAD, &
ZIAkE R M & ORRITMIE, Wi REREDS
iz oto, 7012 UMMkt & OO ZRHRIHT
DT, FEEBLTOIRNY,

PR ¢ AMEERERR B> A7 IIRTIE, | tepa EUEE
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Table 1. Fecundity and egg-viability .of a normal female beetle, after
confinement with a male beetle fed mulberry leaves sprayed
with different concentrations of thiotepa.

9 No Mean Mean ,azi;l %l c o B
. . PO - no, eggs no. eggs viable contol o male mortality
concentration  replicates laid hatched eggs reproduction* after 15days
0.02 8 104 3 2.9 98.6 38
0.01 8 129 8 6.2 96. 2 50
0. 004 8 182 42 23.1 79.8 13
0.002 8 189 97 51.3 53.4 25
0.001 8 185 152 82.2 26.9 63
Control 8 215. 208 96.7 0.0 50
* 97 control of reproduction = llgﬁxmo
1
V,—the number of viable eggs per female in a control,
V,—the number of viable eggs per female in a test treatment.
Table 2, Fecundity and egg-viability of a normal female beetle, after confinement with a

male beetle fed mulberry leaves sprayed with metepa, tepa, or hempa.

Compound. and No Mean Mean _,oa’ % Mean male
concentration replicat no. eggs no. eggs viable control of longevity
(%) p €s laids hatched eggs reproduction in days
Metepa 0.2 5 163 10 6.1 94.4 21
0.1 5 155 7 4,5 96.0 24
0.05 5 217 18 8.3 89.8 21
0.025 5 162 99 61.1 4.1 22
Tepa 0.2 5 134 3 2.2 98.3. 14
0.1 5 148 5 3.4 97.2 11
0.05 5 177 12 6.8 93.2 25
0. 025 5 172 21 12.2 88.1 20
0.0125 5 192 88 45.8 50.3 23
Hempa 4.0 5 157 144 91.7 18.6 18
2.0 5 156 155 99.4 12.4 26
1.0 5 121 120 99, 2 32.2 18
0.5 5 150 135 90.0 23.7 23
0.25 5 173 170 98.2 4.0 17
Control 5 180 177 98.3 0.0 23

X (0.1~0.2%) TRPLERMUILIIHE, & it
XEDIlitEiRa ohish -1z, I 0BHERG &
R UL R hOETFEIN, #UERXE § Wi
K EDMicEizAsohisd o1z,

BEDREL : Metepa 33 & UF hempa JUWIIX Tk, EESH
B E MY — 2 O B{R A bz, —TF
thiotepa & tepa WUEIXTiX¥Jil¥ (thiotepa Tk
0.01~0.02%, tepa Tit0.1~0.2%) -TIESNEKDIR
DT affiasEy bhtz, Zo—Eik, chboum
XDOHERBRD Y, HEMRLIFECLTLE L
LItk s, ZOFECHHERBICES ST ERIOLE
THHA3WEIDREALSHTIVD, LHETHIRY,
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b ONEXOETFHRMEN E NS T R LT
7220, Uizd8- T thiotepa & tepa 23T, Wi
NOEANT X ARERBINEE S, SR U PUENIHN T
i, BEEOREUCIRREWBEREARNEVR LS.

SRt : Hempa %2[x< 3 36571 C MR Z JFI LT

4, FETHORERIZVE LB LWMETETILI.
372 5 thiotepa 0.01%LL |, metepa 0.05 %L L,
tepa 0.025%LL T, 13& A DMLY, 36
iZ thiotepa 0.002%, metepa 0.025%, tepa 0.0125 /
%THEETIORERBIMME L 2 -1z, ChRKL,:
hempa TiXBEAREILUL 4 BTN TS, FEFHO
REBIHL LI,
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THELH : Hempa %BR{ 3 857 C HERR 2 T L
1 BODTIWRERIES A SN, Tab
5 thiotepa Ti30.01%Ll L, metepa T2 0.05%L,
L tepa T30, 0259 EDFRIVET, ARUEALHRIZ90
BHHVENLUERRUT., Hempa TH 0.5%L
LDHIVETIO~I0Z DTUEALHEAG S izhs, T
E DRI 22 BRI T Hited 5 1z,

() HEZguzronvg 2 REe2ht 1

MR THIR ST 1o U T B L Z S b i
metepa & tepa R JHuy, AE{LEIEOMNM, & iT
TRR USRS O 2 e B U, J2Eu31968
IFTBTIN, AFIPTEITERIE $ 0.6 % Xt
0.1%TH 3.,

TR 2 v 5% 7 BRI 39 TR LI HERR Y
%, —HEXREREE LR IEH, TEHOR
RERMEZRIRI., 2hZFhottRmz408 1M
AIIIATIL, ZORNicisiy SEEIEE 2 oIk
PMRELT, KRR 3 RRT.

JTRHERR RO ALTRITE) + JUFRAEIR shD A RT T,
2HOLREMLT, WINOMIKTH, MLTLE

Table 3.

R E R UTIIRA SN 51,

FEDREGS OO bYR < ALPIHER R & R R L To i AR e
OFEEuE, KR LIRM Y 2 MBICZRLY
Tt iR, PR L 2o TUSTEUHI TR IR RI O FINRiC A
bbb, MM ENEN Lo, 3 HICRIEM
IRUUKIIEAETEIIL LN £ 5 AT, ATIHERHL
IERRRRIENE 2T L, F 122 0T OMNE
BIENMTH2 T EMHBEINS, .

=75, FETIOMHEHRE, BRI RTS,
2MARROMIRETS, & HIRIBETTHY, &
2 5 ELRDED S i,

(8) MEARHUT IS A RIE{LRIR

Thiotepa % A\ iz SZEU19664EIC I8 T oLy, BERR
RERAUCIMFT 2 vIi% 8 HRITATF 3wz, 50RE
BRI TMHKMATT U, FETIREES J O EIRE 23
FLiz, %1 metepa, tepa 3}5J7F hempa %>
ToOCER (19674RtiCHE) T, PR D% 5 ARIAF
WA AR e, 3o 1HlE LT, 308K
HEMEHTTL, PEFIIZMME LI, #Reli4dbd
OR8N 5 TR T,

Fecundity and egg-viability of two normal female bectles mated successively with a
single male fed mulberry leaves sprayed with metepa or tepa.

Compound and o Mean -K‘le:in. o 93 %
concentration L@ﬁ“&i‘gl’ger re filco:ites no. eggs no. eggs viable control of
% p , laid hatched eges reproduction
Metepa 0.1 1st 9 29 7 31 96.9
2nd 9 242 10 4.1 95.5
0.05 1st 9 239 17 7.1 92.4
2nd 9 231 19 8.2 91.5
Tepa 0.1 1st 10 222 6 2.7 97.3
2nd 10 216 10 4.6 95.5
0.05 1st 8 296 14 4.7 93.7
2nd 8 206 14 6.8 93.7
Control — 10 228 223 97.8 0.0
Unmated — 5 7 0 0 —
Table 4. Fecundity and egg-viability of a mated female beetle fed
mulberry leaves sprayed with thiotepa.
Mean Mean % - % %
% No. .7 ©° female mortality
‘ . . . able control of ————°——~ —— =7 __
concentration replicates no. cggs no. eggs via : after after
laid hatched eggs reproduction 20 days 50 days
T 002 5 18 6 33.3 97.3 40 100
0.01 5 32 6 18.8 97.3 60 100
0. 004 5 45 15 33.3 93.3 20 80
0. 002 5 106 26 24.5 88.3 20 20
0.001 5 128 99 77.3 55.6 0 60
Control 5 224 223 99.6 0.0 20 40
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Table 5. Fecundity and egg-viability of a mated female beetle fed mulberry leaves
sprayed with metepa, tepa, or hempa.
Compound and N Mean Mean % % Mean female
concentration re licoa.tes no. eggs no. eggs viable control of longevity
(%) p laid hatched eggs reproduction in days
Metepa 0.2 6 33 13 39.4 94,4 16
0.1 6 110 50 45.5 78.4 23
0.05 6 140 61 43.5 73.5 30<<
0.025 6 242 145 59.9 37.5 30<<
Tepa 0.2 6 33 14 42.4 94.0 18
0.1 6 44 16 36.4 93.1 25<
0.05 6 70 28 - 40.0 87.9 24
0.025 6 100 57 57.0 _ 75.4 18<<
0.0125 6 173 119 68.8 48.7 26<Z
Hempa 4.0 6 71 70 98.6 69.8 14
2.0 6 185 182 98.4 21.6 24
1.0 6 230 222 96.5 4.3 26<<
0.5 6 218 216 99.1 6.9 29<
0.25 6 197 196 99.5 15.5 24<2
Control 6 233 232 99.6 0.0 26<<
MAAIOIN 2 HORBULTIOS S & ix S b, MR = &

{40, thiotepa 0.01 %L, metepa 0.2%,
tepa 0.2%, hempa 4% (PRS0 BESREEFT I

1) O&RXT, &% 6WITEHET ST EMBBINI,

PEFONEWS & OB L8 : Thiotepa, metepa 3L 7F
tepa TUFILIZ 2 iR AT UIE, GEACRMER
HOPEIEUE, HPED ERE & e T
3. Fic hempa XC b JEMIETIEUE (4 %) TREDR
B Uz, cok ) 2EiRoM b oRRI, —
WM RBOEFERROERCH 2D b Uiz, L
U hempa 2pky, EFAROEELE-12{AHH
NWEPIE (thiotepa 0.004%, metepa 0.05 %,
tepa 0.025%) TTTiTH X 5 /ERBROR IR
oA LM, tepa FRIFEANCT & - THEIBEES
DIETFHREC > TR LEMTE XS,

MLz thiotepa 0.002 %Ll L, metepa 0.05 %
AL, tepa 0.05% L EDEPUERX TS0 ZLITLsh,
WIme s s s bivts, LUK L hempa T, 3
NRTOPEX TIRLHSLL E%RL, BETIROIETH
BE S BERZII TN EDD 5,

TR : RIE LRI LI 4 3551 E b, D
ERE L BiTE {25, & i thiotepa TiX0.004%
Yk, metepa Ti30.2% L E, tepa Tiz0.1%LE
ORETOBULOTRE/LRB BN, LU
hempa TREGERIEERE 4 ZTL 5L VBORLE
{EEMBohsicE ¥E -1z,
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Y INAVRY IROFEYREEECH IS 4 A
TAMS, HRTIHEL, Mikkdobhs, HERM
OMBUIHE L b 13T THIRL, —HEFRHRS
I ODITHEHF, UTzdi- T8 A4k,
THEHBBIRRITIIHES DD, BB T X5 & i
WEL 1255,

AEERTIR, HERBAUIX IR ISR L
NARRRMRER S, IO RBLER TR, Y
TR U T B R AR B 2 L3 L Te, BFAL TR
OMBEDIZ L, ARMICIZHEND R ORKRHER
Bi& D RO MR RIEER M & TRE S L3050
Th5s, :

Y DIMTKIBIKE UTRB L, HERducAmcsy
5 U244, thiotepa 130.01%LIE, metepa 110.05
B L, E1z tepa i3 0.025 %L L CIIITEARIE
(LA BT, 8 51T metepa & tepa ICILT
i, MEHERBUIPEIDAERIZT TR, KRB
MEBREIWTY, ZOREEBEFINWTWAL
EWREINT,

—THER N RIS ¢ 5 WUEISHINT, JFIRER
HOETF BERRRBITINIMDILLE & 5247 220, il
HE®ODS b, apholate WD Fv by AL ¥y
HERERRAD, 7 €HVNLUHERE®, NAvD 1L
Diabrotica undecimpunctata howardi HHERSD,
TNT T S OEEHERRHYD, apholate & BN
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tepa MDY # /9 A v HERAUL, X HiT apha-
mide, apholate & AUM3 tepa IO TS 54/ 4

VEEHERAUEY, R ETREDDE LT O LAS
HEINTVDY, 29 /8 LRI LT 31k
e LEIRE 2ot U Lsh b —ILIER,
T2 2 2 JLTHHER WS, ITRALTTHER di & O TRt
AR LN DI E I L, SERHEET 3,

MAFTRELR & ZE IR U P B AR D FEBRRS, WX &
BEAEELIZNZ EH5AHT, thiotepa, metepa,
tepa TRIE(L S N7z HE AR UIT BN T b HFORRS
ZOWEHEIRIETTHY, BZ LA -T
WALDEBALNS, ZUTARENEMEE UTHE
TIROTRHULE LTHObNA L L 2H L bbb B L,
TIEALESES & U TR B0 5 EEEGEEROTR
PHET AL EMTES,

BEE TIFERNEROEIC 20T I TN 3
WARRHOD S b, metepa THMIPINIT X/
L UHERITIE, 7 9 ay EISICET RT3
EYEBOEEROTRPHEINTHED, —foay
Y & ¥ TIETITETT ORI 2in - Bty
5 YL OFTI RO LRI FIRRO S & R
ROSBFEOMEEINTWA, F 12 apholate LT
N&2TIE, ERRNEDIERINAD, ERUTER
OFETHRF O DD INT, ZRUTHHT
il Nelid oY aRA AP RE N

3BT o Y v URALEYHMI L TIELEM %
P DD, SBTHiCTFL o4 T uith §iosun
hempa 3% - 1o bz 512, Hempa |3 tepa
LEDLDT I PIIALENL R b b, 1 == DHER
BUTIZN LT tepa & ABGTHAIZARLELIEMZ § -
CEMTINTURD, ZLORRTREINTNS
P8, Bk D B T LI Musca sorbens’™, Fannia
canicularis’®®®, Anastrepha ludens®® 12 XUAE
ONMZIZNLTOATRIEL R 245, 2xay
HEWI, o424 5B, H4aW, L RoLy S
H7 T uu9, 5 tavD] iOncopeltus fascia-
tustD, 920 A LWISD < 2032 it
BEAEDAVIRE S RIEBIEM BRI 220,

7Y U VRO IEEMBIERRD & 9 L VLR,
HUZIZO LT, HERHUT 20T 2 EIRZG L L
TEPRCARMEALRIM IR U Tz, 1212 RSP &1
b, WPNC X S TR Z Db DD%, & X 6HITH}
Y35, NA2D1EL Diabrotica undecimpunctata
howardi /%% apholate TIAFRL 7235 41Tid, B9
MNOTEITHML, 3 HIIRUMIDOA S IMNE LN

AN EMAIGNTVAD, 29 L UMRAT
b, DRHAC I 2 EHEBOEEROFEE VD X b b,
mm@%ﬁmWMMXﬁm%mozmmuafuag

TR EVWE S iclbh s, § bAAMERTIIE
THIOR{EHR b WKL 5 TEWDT, BHOHE
TiEb b T, JoRtEzod 0 b BEIFEER:
EDIEERZTWA L ERDH XD TH D, BB
A3 97 3 QOIEAIREIRI % tepa IR U TR
5 Ladd 6942, SHOTYEALICHEZEUEL D 9
- ERORUET, MRUEWIR S 2 HTTFVIRIEL TN
5 EBNTV S,

BEZZ TR iR LI U TR Tt anic 500 L
SOHS AT, hempa LT T TSTYRICL S
EH R L RIEIROMIMBALGNE L ETH S, &
5 IIMORTIBIMINI D THS S, 7Y
) o URIEAYORE £V D, TETIROMERIZ
JEHIRFIVOT, HRBNITONE & FNGT, hempa
ik - TR RE LR EE I NS0 S O EHEET
x5,
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Summary

To determine effects of four insect-chemosteri-

lants thiotepa, metepa, tepa, and hempa on
reproduction of Fleutiauxia armata, adult beetles
were fed mulberry leaves sprayed with aqueous
solutions of test chemicals at different concentra-
tions. Male specimens were effectively sterilized
with 0.01% thiotepa, 0.05% metepa, or 0.025 9%
tepa. Eggs of normal female beetles paired with
these males were 909 sterile, yet the longevity
of the treated males was not reduced. Sterilized
males retained their normal mating behavior.
When mated females were fed sprayed mul-
berry leaves, the egg per female and the viability
of the eggs reduced significantly, Ninety per
cent sterility (control of reproduction) was indu-
ced with 0.002% thiotepa, 0.29% metepa, or 0.05
% tepa. Longevity of treated females was slight-
ly reduced at the sterilizing concentrations.
Thiotepa was the most effective sterilizing
agent for both sexes, then tepa, with metepa the
least effective. Hempa, administered orally with
mulberry leaves, had no effect on reproduction

of this insect.



