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Fig. 1. —— Seasonal trends in abundance of Helicoverpa assulta assuita and injured pepper fruit.
The letter L indicates the start of light trap operation, and P the date of planting. The others are as
foliows : —solid line with solid circles the emergence of moths from the over-wintered pupae, solid
line moths captured by a blacklight trap, smoothed curve with open circles eggs deposited, dotted
line with open circle larvae found in the injured fruit, solid bar injured fruit picked, and open bkar

injured fruit fallen, Light trap record in 1966 and the data of injured fruit in 1969 are absent,
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SO T EE I B E DA E A (F128) SEE 0B S % VERTEr 0T, O
@%%@Kléﬁtﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁén5537iAV¥FUR%,&mWWﬁMmewUmm&
®%ﬁ@8ﬂhﬁ#Emﬂ¢ﬁiT3%h,ﬁﬁuﬁ%gamﬁiﬁmo~31%f%okn:@ﬁiﬁ@
%%%Eﬁﬁi%ﬂﬁiﬁ@%@ﬁ%ﬁﬁi%%ﬂ,6—77%%W®ﬁ?®kzékEfﬁﬁ?énm®
Gy 1 L Tachinidee sp. #8% bivk AL, ZOFERE Xbd TE, -7z, (1968F10AHA 2 Ak
%mmmoﬁtgmtbrﬁﬁﬁ#ﬁv,%awﬁk%mBkokmmwtw%%fa¢%%mm¢ﬁin
Rﬁ%éhkn:Dﬁﬁfﬁéﬂﬁﬁﬁﬁﬁﬁtmotﬁ,%&@E®W<6#ﬁ%%“®ﬁlmﬁﬁb%
For s, = F3~ bR VRIEG R L5, SThskffkcbok,

2.0 HoFERE LT, BEEZ RS C chlorideae DIfIC ﬁﬁoﬁﬁ%;‘ﬁgﬁﬁgu—(m%z L L
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B12% YRMOFETER, 100#HLY L —X-DHRB L LTEFR

C. chlorideae % p) b, = ¥ MREHLR

® AR B % L % B % e 22} WO
19662 104.0 1.5 1.4 2.5 2.4 - -
1966 b 68.8 2.1 3.1 2.1 3.1 - -
1967 39.3 0 0 0.6 1.5 - -
1968 6.9 0.6 8.7 0.6 8.7 16, 7D 0

nae, bHbRLOBECHE, £—~YEKBCTHADHEr—HtRETELL T,

WENIZT.Z) i dbk Virginia Mz 80T, 2-3a 0 BR Heliothis virescens (F.) mHLT, lgampoletfs
perdistinctus (VIERECK) 2350% L1 |, BEUBOBRLBEETRTIL e L, NOBLE & GRAHAM i Texas
M Rio Grande Valley DEMH OEEL = LEET T k2 HERE LR H vigfscem . H- wea OHRIE
40912 C. perdistinctus W FEEN T LERELTVS, £, BEE Campoletis chlorideae 75
foim b s A R ECEER ST L, B Cs A AORESRSLTVIORT DEEED
FEEIC L35 LnElTna,

North Caroline #ij-cHt 8% 7 & #,37, Polistes sop, MERL T8, ZORT P exclamans
exclamans VIERECK } P. fuscatus fuscatus (FABRICIUS) O IERHEEEAE{ERETHS, ThbH2
Wiz, 2 aMION S wER LRSS, 2 Ax0BEAET S Prowoparce sexia (JOHAN.) & P, qumque
maculata (HAW.) OB EHRAITK S Z LR BRTVD, = h ot Proteparce spp. D 5o

60% % T, iﬁaiom%iv&ﬁwﬁgp%&ﬁoﬁ&ﬁ&ﬁbfw@tb,_nbﬁﬁﬁgmmﬁA%
W—‘U)E&@-h— BOTTEAFERBEL TS, RABB & LAWSON | Polistes spp. 7 Protoparce iy 2R
.3-51%§L%§T5W<«370;@§Lom—cﬂ%l_,f;;b:, i 5iz Polistes HE £-57 E0 Heliothis
virescens DR BIFRZ LB L, 0%, Heliothis i 6 AFaicikbTh LaRehings, >
— X ohSEReh s L 5 ek s, Heiothis 0BEBECEHHAELLRA R, 5A~TH
FRETCHER Sz oEFORMICWS, TBRBEEFAEE T s X Rz LREEE, M 1t
m%%tEﬁ&bt%TE@ﬁ&Bﬂéiﬁmﬁé,:@:k#%,7E8HEHCHB®%EM Polistes
EBEBEEhIRICRE LW,

GATH PR - Y ERELTEREE, FAENELTWASEHEZRE T, MERORTT2RE
L S HEBIETRTE L b, BRmELR, Campoletis LHAHRHOBHHFREAL T30
Ziohd, BECk-T, 2270 R—@HoR < R RELFECERIIPOF A » 2 =1
FrhbBLERTEE, £, FEAERERNENDEZAE L, Sz ko B cEELEF kS
HFicitl+sBaddbrnT, ﬁﬂzﬁ@%%k%tv ORCERNEEH XL ES Y,

(6) (R HEHE

oo AR E LTEPTBAT S, (RIRMOHEMEN ST 22w, 8 AAECE TR
HELirhhrihas, 2oB0oERELE, FOEE, FHEPE L hBEIT<TEE6 Hhs
Pb L, #B13FE»oWl6rE L5, 9 ABALECRET sHEGE T <~THRER 230 AR TE
W, k7, BATASEMtT b o0pick, BRABT2EESSERTW3Z Lbhs
3) minor pests O NEHR '

(1) Ostrinia varialis BREMER 7% / + { 3

WARLBRIXT Y 2 ALK, Ostrinia nubilatis (HUBNER) L 7% 7 A4 #, O. varialis OB LW HT
I, BHLT, MBACEEL IR (158D 138, #F0RELZI0RRMELHE L Tns, 7F /7 A147D
TheOREORICE, BEHE LTEEL 7 (F28), 78 (TAHLAFD,7XF, 1 v v~r, ¥4
2 T/#/?i(vﬂﬂ)#bﬁﬁ%:/(?ﬂﬂﬂ)?ﬁ +;7(ivﬂ)ﬁfmﬁinfwé Z

—

DlE, 7% A4 HOREELT, “aoa (22 oabh T2y (FrH) & L BE ST
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w13 HBHEOHBR KR 1966

DRAER EH WA ER M 6 K MR REA-pm TORE
8.4 3.5 1 1. 10.2 100
tr 6 12 2 9.2--9.3 23.1
8.6 9.1 58 13 9.4—9.5 22.4
" 2 54 9 10.2 16.7
9.1 3 16 0 0
3 4 57 0 0
4 5 6% G o]
1 6 54 0 0
t 10.1 16 i n.3 6.3
9.6 z 43 0 ¢
10.1 3 22 0 0]
3 4 ? 0 0
" 3 19 0 0
& Tt : 423 26

TH AL HLIBHE — < v OWBRER, BAAEOLT S, 0.5~1.6%EECHEIH IR, K&
DR EEOTORS SAAL, RECTHBEZAELLY, RBOFTA VL IAFTI0XED N
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rHEESF AT Linh s, Bice—=voEsFWEKE, Tos /I TomBRLoTRELEEE XY
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W,

TE )AL FRIBHEERI T ATRADRAOONERIIE - Tk, 20, 10 THE THERNRE
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RO TEALENRIT Ty b E 2l LRErN T 3, %h'\oé%%’i’%%bf?}@&:, 7 Ak
T9, BesiosEeRATIRENED, AL — < VOETUE» bhhb ) BVEE,TVWE T L

. b3

WERRICE, HEA OSBRSS, SR RE sz, LeLEECE, ThEE (YhoFL L-EED
2HERILD 2HIE) 1%, 19662 :37.5%, 1996b : 69.0%, 1967 : 33.3%, 1968 : 27.6% CREEK1E
~57) Chof, ZOHBER LI FOBEELIIR0RE G, TE A FOBRE, 1hEREOL
miiEB e, EBoEE:smET S LEHERE LY TH B, %ﬁbmxﬁmzavwimﬁTé% '
1%&##%6%E§&m%fék¢«1m5

?i%ﬂ?#/ﬂ{b#ﬁﬁLTﬂﬁM$1E®%$T$U PIHBET D L RRE btoﬁakﬁ%
@74bb7g7®£ﬁ€%ﬁT5e&%L A LOBRE L EEERE E-ORE LT, £ERE
MR CE4ERBET S L 2WE Lic, AREOPLUMME <, 2EAECMERAT 5 ic20n TIRAD
a:a%am§am,

BURBUTIS Lid&fE L ZH» RGO T Y s A 1 &, Pyrausta (=Ostrinia) nubilelis (HUBNER), ik
*ﬁ%@IHWMCM%hmﬂde@MaWMW“%T,bWﬁ?vEﬁEKﬁ%%ﬁi&bT%%:.
LERE LTV S, TN BOIT T, H45 40~50%0 DUERRER L, %< OlE R 75~100%1c b B
FTBLWVS, it,WmﬂsaGmma@hmmynM#bmﬁmwiﬁ$ﬁﬁ¢bfwa T ALK
220k, RIGE-C, Va¢ﬁk%ﬁ5%%$$ﬁ%~wﬁkhl0(Kﬁb)ﬁﬁﬁLﬁ%Tﬂ e
TR PEARBELRT Con GhH b)),

IHRIAATEHEE, Y-=voFRE LT, L5 minor pests DBIZ L ¥E LTS, LisL,
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1966 d

PER loo PLANTS

. 1966 b

LARVAE

A ND

e e e 0 1967

BRANCHES

FRUIT,

INJURED

10 - ée ee e . 1968

1

OF

NO.
@
L J

] T
JULY AUG, SEPT. QCT. NOV,

BOE 7 A4 HORERE L BEORE, e RIS EES REBEHE TR L, IR EER

KREHENCHRERT, HADEERIEERO, Bho &SR 68F02HE) RREEOR
EHREREDT.,

Fig. 2.

Seasonal trends in abundance of Ostrinia varialis and injured peppers. The letter e

means the date when the egg masses were observed. Solid peaky mountain-shape indicates the larvae

found in the injured fruit, open circlds injured fruit, and solid circles injured twigs.

ABEAERANER L, BEENEVWEELLREZ L, V- VTR TRTOEMTEBFRRELT
WBD L, FASzHEREE Y- < rosFRHr bRz CI oL b AV ERLTNEE
PAVRERLATERSRY, ZAL0T b, FEIRRY -7 Y0 X VERRBRICELT ST
RV LW P, SERFOREBAFEE L TBrEZRVETHBZLEI LD,
AFOIBIL, F/k, ¥ 2T 3F Lo THEENSZ LARRELL,

{(2) Plodenia litura FABRICTUS ~A % >3 b

NAETI b, v ARCERBRc oA HER L, #iF, RENS LR BMEFRE L ok,
10664, BERBEENTHy FEREENE— < icit, 8HEdSEAREL, SATACRING

P ORR A, PR TEERELTHY, DAMGAEEERL LTRE, BErnFET50
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i, BESLL, %E&ﬁ@%mf%év&%xbna 2. aFOBRMBMESZRAILEL DI, HORICKRE
nHLEREILEODT, CHLTHZOBRERE RN LSS, A AREEIKL, &« o fFfk ET
bbb, —ERBETAEETHS N - FRLOMFRTEERE LB RS, FOWE
BHEVMELELERVERZENS,

(3) Amathes c-nigrum L. e £V YA
yu%yvﬁﬁbvﬁayimﬁ?éwdmﬁmmenTMén»x%varvaﬁﬁ,%%mk%hﬁ
=N FBo, AEOMEMFHLLT, ;7r FA, =¥y, Esl—, TE, Tw, Lo,
voA, ¥, AAAREORGREHY, EhYTHAE ALIND, e ENETBEOS, BELL
@%ﬁﬂ@ﬁﬁfﬁotﬁﬁ#_&mklUﬁb1%5%®k%%énén$E®W%@HW,W%W¢K
HBH,%%m%”K%VHF@$UﬁmBﬂTMEBE—7V®%Ekbfu§¥@ftwkbi;éﬂ
5“ .

(4) Adozophyes orana FISCHER VON ROSLERSTAMM =171 7/ £ Vo~ 3
ﬂhﬂ%/»?#@t—v/«@Mgﬁm%ﬁkkwf®ﬁﬁ§éht,ﬁﬂﬁ@ﬁﬁ@%?ﬁgﬂﬂ‘
B, Wrshms 1l @ERRELL, 0% 8 AFA, HEAETOFEEROL— < vz ERL, £28A
odH 9 A3 A, BERREDRy VREOY < VL BHOGREBHNT. WEROBES, %
hpEo TECEZ, REOLERAELTHE.

SBOR™L LT, 78, ¥R, VSRR EROR24EH, Mﬁwﬁ%mﬂbhka B
DEHRLLTERTE S, Lmbtma)t < v TnIEIFB L THT, ERE LTRIERIRZ G2V,
$ﬁﬂ#4nﬂ?:»%uﬁiéna

4) A 5001 3

BEfoind, Eo-vEimEts BEEERL LT, 2R RABELMET, fiio 48 minor
DmskﬁﬁéﬂéwLk%ofgEm77®EEfE@ﬁbmﬁEW@ﬁﬁmﬁﬁﬁﬁﬁgkéhéEE
H;%hﬁﬁﬂﬂﬁﬁén,mwﬁmomfu.ﬁE@k:%ﬁﬁ%ﬁﬂ%%%bmw#,itmﬂﬂﬂﬁ
CHwbhaFENERENDKES S,

a5 HOEIE, iRk, e v/@%ﬁ%@mbgnTﬁmifﬁﬁLf b HN5E,
7o, v —RvanfEtr b, OB #0E, W HEEZVE40AT-CO0IFRA—ERIREL T EON
&Bn.:@:kﬁﬁ—vV%xﬁwﬁﬁkLT,%ﬁuﬂﬁﬁ%étkéﬁ?%oﬁ%éiaTtba
v v ERchbe kA LBEZEETAED, WoTHREBECRVEH s tiths, £~
vORENCE, BEOCED) CABORSFURRET S r k- TERERL TR, SHRIFHEL
W RO THREECHMTABERR Y, LT, #5237, s 2ZFLER-T, BEROZE
HoFSENBR CATT L5140, R 3REONHEeIB LTy 230 ©hd, HFeEn
FeBBRAEMT ISR IERLTWS, 260 kb, REANEDCE o, IR L EELhR
OEHARIIR b s d 0 LB R h, 52 PREDERES L, REROA O . — ABTSBELE
ohan, BISERZ0I S ARM» L, BooE+ET 288FRFERA LT 2hRABROBEL T
LTW3, ‘ ‘
DEP 9%, MEP 9%, NAC 9%, TOXAPHENE % #, PERTHANE %%, CARTAP A%&H 22N
fhtﬁ@?~waﬁuﬁ~9@ﬁﬁbr%,5ﬂuﬁmﬂbtiw$%ﬁﬁ6nmmok,Dﬁrﬁﬂﬁ
t7¥ DDT L+ DDVP oR&shr-AFEhc@dR 2R Ly, DT RfioffhcERREAzh
DRI H D, HERETNERRACE AV EZEL B, T CMAZEREOER, v /= vH (=Y
v 7 ZHH) D500EH (0.06%) 5 DDT # & RAHOHRSEERT o L2 B L, Zofflonnht
RERRBRTAS L, ARO0.06%H R sz o VOB EECHRFRESLRTL, BET5X5
iz A, BbolE WEEPE S THHEE OB LT AHREL Bohir, mnZ kit 22450
EWE&&%ELT,%@%Em%%%ﬁﬁ%?ﬁ;5ﬁ%ﬁﬁ%%ﬁ%f%65n

fBiCEE T ~EXERME LT, 78472+ {2 {Spanone KFHED b, 728723 I Pk
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S4E SELRFOSMARDCHT SR, BiNET
' . m aﬁa 1008 |me| = =T R OB 9
Y 3 5= 2 X N
S By nem ey DL 0
(%,)l ﬁ E%ﬁ (%) aH ([ AAH & v X H -
DD THA 0.05 96 | 2,070.7 | 93.4] 6.5 0.1] 0 0 )
3 DDTo.02 .
1666 DDT+DDV PHA DDVPs.03 95 2,226.1 1 91.1 | 8.6| ©.3]| 0.0| © o}
- NACEHA 0.05 1021 1,835.3187.1112.5| 0.3 0.1] 0O 0
2 DEPHA 0.0% 105 | 1,955.9 { 85.4 | 14.3| 0.3 © 0 0
w O OA - 201 1,694.5]60.0|39.5| 0.5| 0.0] € 0
DD TEHA 0.05 92| 3.464.2 | 90.6| 9.0] 0.4] ool o 0
DDTo.02
1966 DDT+ DDV PAA DDVPo 05 | 94 3.394.7 | 92.3 7| 0 0 a a
L DEPZLA 0.05 91| 2,851.7 | 86.5|13.0] 0.5| 0 0 0
£ B T - 94| 4,000.5|72.4|26.8| 0.8] © 0 0.0
A=A 0.06 10513,271.4|93.4 6.0 0.5} 0.1] 0 4]
TOXAPHENE$ZLH] 0.12 100 | 3,281:5 [ 85.1 |14.6 | 0.3| 0.0 @ 0
DE P47l G.05 1iz | 2,985.8 | 78.7 | 21.1 | ©.2| O 0 0
1067 ME PE.A 0.05 118 | 3,028.8 | 73.4 , 26.6 | 0.0].0 0 0
"CART A PAFIF 0.05 124 | 2,967.8 1 66.9 | 33.0| 0.1| O o 0
CARTA PXFH 0.025 96 | 3,051.5 [ 77.4 |'22.5 0 0.1 o 0
O - 1631 2,426.070.8| 276! 1.6| 0.0| 0.0} O
Sy e A 0.06 158 | 2,610.2199.2| 0.5] 0.1 0.1] 0.1| O
1968 a7 ed UK 0.015 157 1 2,673.3 | 9.2 | 0.5 0.1 0.t ¢.1| 0
PERTHANE#A 0,06 160 | 2,602.6 | 96.2 | 3.0] 0.7} 0.1| 0.01 O
® OB OW - 160 | 2,783.2 1 95.9| 3.3 0.7| 0.0| 0.1} ©

(E)  19664E¢x7.19, 7.26, 8.1, 8.8, 8.18, 8.23, 8.30, 9.5, 9.12 (H+H) m9Mm, 12504 /104
%, 19674Eicix, 7.21, 7.31, 8.8, 8.18, 8.28, 0.7, 9.18» 7[@, 12504 /10a ¥, 19684EiL,
7.18, 7.25, B.5, 8.12, 8.22, 9.20 66, 10504/10a # WAAEBE THA Lk, £v -2V
Kbl T, TXRUOIIER L ERLAE I,

I 0.015% D ERET< = € vEHD 0.06% L AEOBBRAEE T L, - 0EAIRBR L LT,
=Pl LIEADESMON Ty 5iEd, FEORRCNLTEASENDE R VEk: 3582515
C OERORFREMOENIHE LT, £4 1 4w 25 0 ERED TN L BT

LiThsn, SLi,

ZZkTHB, (HIEER,

HISE BRED T dendrolimi OPEICEH LETHE (1968)

EoOH - ® B gy Bem PECEON U0 e
(%) @ °
PERTHANE 0.06 97" 23.7 8.2 68.0 1.78
Ry EH 0.06 89 37.1 9.0 53.9 2.48
FeAT7 cF o wICHE 0,015 87 70.1 2.3 27.6 2.48
® o B - 187 90.9 0 9.1 2.64

() SHO6RTWATHEELAI(ECMAE LEREOETEICHL, 0 Le { HEEE cBF & 30,
S AIB R HFEERLORBEAT Lic., T2 AL - 2R TEEFZH TR, Fho
ROORHILEF -2 E L LB RS- 0@B I, £PEILESERE 1o d Oh)D
W& RED R, 185 06U L T eI 3 & 7. '
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sx A4 FeRTSHRSER, AER LTS o nsn, MEP BRI AHOLITHS. L L.
L06REDTRIATH, v /=€ VRl FrA7 o IO VAR RVWERER LR, 100FKE V& - A VD
WELH L5 b, WEEKD2.5%, PERTHANE K026 34k L, ~v /=< vKL.o&k, 7#r7
e F U VEIRTHEY, ThLEAGECAEATABEEEIHEIE LD LEbRE,

5) HEHEAERRE

R KL TE S ALHE, BRome, 1HRMEE0RELRANETSHOT, ZThLLORERNT
RECPRNCEEAET 3 2 R EEEOMMENA s 0B O>THB D, ki, T/ A TREE
Frhi BV THREBCRET 52 LAMLN TS, Y~ A VKD KBHROARL Y, BREOERETLHC
Y, WRoOBSFEErET s s0krobobFL LMD,

F16%F PIRFRCHERD Agrotis spp. WOBERTIR (1969)

B W M % K W ¥
239 107 62 70 25.2
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80T, EAOBRAN DB LI 3B ERL30MNErokkSicEbha, Lk, “hbo
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DYEDLAERE Y £21 5 5 RFRMAER ORI AR g hhiE L bAanwES 5,
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BFo, Wb ENERICET Sh5, B0 LEOERCEREOINATH LI,
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Summary

Lepidopterous Pests Control in Peppers with Special
Reference to the Biology of the Oriental Tobacco

Budworm, Helicoverpa assulta assulta ((uenee)

(Lepidoptera : Noctuidae)
Keiichi Nakazawa, Yoshinori KIMURA and Akio HOSODA

In recent years heavy infestations of lepidopterous pests in peppers grown in many
districts in Japan have greatly reduced yields. Inspection of 330 pepper fields in Hiroshima
Pref. was made with the co-operation of research personnel of the Plant Protection
Stations in September, 1965, It indicated an average loss owing to lepidopterous pests, of
about 30% of the entire crop. Seriousness of the inspection results prompted a study
on the control of the pests. The present paper deals with the data of the study conducted
at Uga, Konu<ho, a typical pepper growing area of Hiroshima Pref., from 1966 to 1968.
The results are summarized as follows:

(1) Five species injurious to peppers were recorded. The Oriental tobacco budworm,
Helicoverpa assulta assulta (GUENEE), was found to be the most important pest. The
others were minor pests.

(2) The adult of hibernated generation of Helicoverpa emerged in mid-June. Light
trap (FL-6BL} record shows the peak of adult activity in late August and disappearance
by the first week of October.

(3) Egg deposition’ of Helicoverpa began about the planting period, late June to early
July, and egg-laying was observed subsequently till late September, having a peak period
in August. Most eggs were deposited singly on the under surface of the leaves, especially
upper leaves. |

{4) Developmental period of Helicoverpa in summer was 3,25 days for eggs, 16.5
days for larvae, and 10,5 days for pupae. When adults were fed on dilﬁted bee honey,
female moths lived for 5.6 days and male moths 3.5 days. Average fecundity was 305
eggs per female. The value is rather smaller than those of other authors, e. g. Yamashita
(1965) . ‘

(6 Upon hatching Helicoverpa larvae wander about for a while, ultimately boring
into the small pepper fruit. The larva is solitary and may infest several peppers duﬁng
its larval period. The larvae prefer to feed on immature seeds. Mature larvae leave
the fruit and creep in the soil and pupate. Individuals which pupated later than mid-

September diapaused and overwintered.

(6) Various stages of Helicovelpa were found in the pepper field during the season.
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This indicates that appearing period of individuals in each generation varies very largely.
(7) An egg parasite, Trichogramma dendrolimi UCHIDA, is the most important mortality
factor in the life ecycle of Helicoverpa and there are no prominent mortality factors
during the larval and pupal period. Considering that Helicoverpa deposits eggs not in a
mass but singly, percentage of the parasitism was astonishingly high, ranging 60%-95%
throughout the season. Preventive efficiency of the wasps was sometimes so great that
the crop loss was suppressed under the economic level. Accordingly the parasite should
be taken as a main means in the Helicoverpa control programme. The wasps, moreover,
parasitize to the egg-mass of Ostrinia varialis BREMER, another notable pest of the peppers.
(8} Pepper plant provides Helicoverpa with profitable food since it fruits continuously
throughout the season, from late July to early November. Closed internal space of the
fruit also provides a safe habitat comparing with tobacco leaves which oblige the Helico-
verpa larvae to live in the open environment. The circumstances brings embarrassing
problems, limiting not only the opportunities of chemical control but also attacks of the
natural enemies. In present study, indeed, it was observed the larval parasite, Campoletis
chlorideae UCHIDA, was inactive in the pepper fields, and Helicoverpa had no predators.
This indicates that the period when sprayed ‘nsecticides act most efficiently to the pest
may be the eérly stage in the life cycle of Helicoverpa. ' _

{0) Japanese butter bur borer, Ostrinia varials BREMER, that damages both of fruit and
stems is a minor pest of peppes. From the ecological character, however, the insect may
have the possibility that will become to be of economic importance under certain con-
ditions. ' ‘ ‘

(9 Excellent control of Helicoverpa was achieved by 10-day spray schedule of En-
dosulfan (Thiodan‘ = Marix) E. C. 0,09% (10-20 I per are). Also it was effective to
Ostrinia varialis. However egg parasities were seriously affected by the treatment of this
insecticide.

iy In a 10-day spray schedule Prethylene, [ N'-(2-Methyl-4-chloropheny!)-N,.N-dimeth-
ylformamidine, Spancne®] W. P, 0.015% .showed an excellent effects both on Heli-

coveirpa and on Ostrinia as well as Endosulfan. Moreover sprayed Spanone affected
only slightly the egg parasites at the concentration of 0.015%;. .

13 Present authors pointed out that in addition to the insecticticidal control and pres-
ervation of Trichogramma dendrolimi, cultivative practices such as early picking of in-
jured fruit, incineration of the injured pepper plants, ploughing, irrigation in late fall, winter
or early spring should be employed for control of the lepidopterous pests.
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Explanation of Plates

Plate | Helicoverpa assulta assulta (GUENEE) e -
Female moth.

Eggs; E an egg .just deposited, P an egg parasitized by Trichogramma dendrolimi MATSUMURA,
Larva.

Pupae.

Injured fruit.

Injured fruit. The holes from which the larvae eat into or come out of the fruit are shown.

The larva feeds on immature seeds.

Right; normal fruit, seeds are bearing densely. Left ; all immature seeds have been eaten,

Plate | Ostrimia varialis BREMER
Female moth.
Egg mass layed on the under surface of a leaf.
Injured fruit, allow points to borer frass,
Larva. Larva feeds on the parenchyma of placenta ana immature seeds,

Injured twigs, L larva.

Plate W Plodenia litura FABRICIUS and H. assulte assulta.
Fruit injured by Plodenia lLitura,

L: larva of Plodenia litura

Helicover pa sometimes injures also tomato fruit.
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