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IF3IF A4 O7W I YT Thrips palmi Karny . 1978 I E AR
T ORESRHBOE - I RBVTHD TIMESHERE IH 2 (k.
1981) BAEHRTHY.. FTORIBSFE T TICRET2THITEIZILANO ..
HEmMMLL0055ha (19844EE) WRB LU HHALBU ZREHOE
BEEERERS2TVS, AEERME (Thysanoptera) 7¥ I 71l
H (Terebrantia) « 7Y I 2 I (Thripidae) ORHTH Y. $EE.
FDORHEAYEL AVYFRVT. ALV IHE—=L, IL—=VT,
NEAYY NYTSFyVa, Ryay. §472. 71402,
A—=FEVo 7Y ZRUTZIVIOERT. BRAWICRI LTV
(Buatri~ 1980) o OBV T ¥4 TXOY. T 2 Y
EYTIYFYW (Buattis 1980) « 4 YV FTIT (ANANTHAKRISHNAN
1955) "OMENHREIHhTVWIOATHY. BEEEREIZx N
TUBLT. XEOLERE. BRI IHREIR . U LN
5. BEREABILLKELOFHEYR2ELCEMS, EHERBTME
MxHB3EE¥hTWR (Arvars 1929 5 Buarrie 1880) o

FREEIMBOZ7YVIIIHEBEOZL OB EFWCHLBRE LS 3 W
Dy —wiEy. SIS EARAATH S (BH. 1981 thxs.
1982) . . WINOBEROEABANEHETH Y. EXRHBRDHRE
BHEWODWLS W, Fhe RELPOIBMEESMT A7V ITIE (X
7Y I Thrips tabaci Linoenans FA XD A A7V I TR
T. setosus Mourton « EFANFT 7Y I T Frankliniella inton-
sa Tryvson %) WHROFTVW7E T z— 1A MEPH. 3 VH
REOHERED TEY (GRIF. 1982) - BRABOEZZHALED
TIHELEZ{OHEL2ET, . ATEIHRHOGERMN1.0~1.1mm (
T, 1981) shTwe o, EREROEAEBHELL, Y FX &
AQ7FIYRORTIh>OMEE. BRI LZ3XBOMEL2HE
KUTEBY. IS TRREEFANLECDLEFUHEFOLEE BRI &
ZHAFEOBEBERITHOATLEIN., RUETH TR AFOLE
EAHRUBRHRENIEORZEOR»>HFH L. BEHEBBHORAENE
K‘t‘:&?j&o
BLEVHBRENORMAEORDICE. EHOBEEHRESELIMY. Eh &
EMEHRLEULRELIDOY AT A (BHEBMYZAFA) OFTHZS
LENH B (PR, 1980) ¥, FHOMBEFAEEWOEREF I
EHABGODEREHEEY AT ARV ZLRRVWERAEZERR
MRELEEST S, UbhURMs., EREMIRLTULELRY X




FUARLERDY TR BEOFHLEULULTE > L 2HERE2ZRK
REDZHPHUCEREHEeFTLE2EY.,. EHEERBRETFATEL
TFTRMAA3CEBEYTH S, 2BV TE.. EHOMEEREIEE.
LHMEOCHEWERFTER. TROBEEOMIT N F L EERMM
ERB, ITFTIFAOATFIVIOEERMEFY THILIREH DS
CHREBERIEWMAERMERRETL.. NEMRBSED TRV X
. WHEAOFEVWEREBZ LD, BHEREBHE L. EEHOE
HOBWRODVTOMBEDLRV. I FIFAMO7HFIIIRIDL
SWHEEBKEVWE EDE., FHE#HLZELRATHY.. BEREFILRE
BU. FhibeEdWTHRBERFBRBEEHRIT I OLEHIT &
YhiFKREL,
FCTHEIIBIEL VIBSEL LT THERKEAHELREAY
XXBRBVWT. AHEOEFHORBRUVEKEBEHCH T 22T
she AMETCTW. REHUEUBSU I ABOEERHEERH s> ML,
FhEHERLEAFRBERETLEERU. EFLHEIC IV RBE AR
RisEE IR T AT E2HEE U 2,
ERXCOWMROBERELVFIEDRDBOTHY. 2HFEM RS,
BIFRCBVWTHAHBOREF TORKABHESERH ML, EHR
EUTORMEEART LSO HBRBERETIOEBESEZ SR
BELUR. 98hb. Bl1ETHNTRABICLVEHEEEIRE
CHEYOREERRF LU, ABOMBEEN. FSEHYWRILORFERE
MEEBUR, H2BETHERDUBMOBA RS 22V @G T OB
BEHARZ DT, EEEROBAKHMTHRIRERVREZEERRIETTE
EERXREBOMBEANR, XBOUBMIIEESE T 2BERHICODVWTEERLU
oo BIETUHEARKHORMMNAARUVEN 2 R TEREELTO
SBERAN, FHEEEET VR, B4ETREEHMGOIENWE R
BRBE3TIT7TI5 LV EDOHMRBBRFEETIMFTRITL. AEOFER
EUTORMEEHIMIILEDEUR, BRI, BSETHCHLHOD
MABMRE2HELEEAFOFEREUTOENE . AENKPETER
ERohBREREDVWTERERAR.
F2HWCBLTE.. BE1EomER b AEORHEREHEZRD
WTHIR U2, 7 R2HDB, E1ETHEABEESHETIORAREBEENE
EEUTRMVBE I THORFARITL. TORAMEEEEU L.
FE2BETURRE TORERIATFEL DLVTRN T AL B, FTER
REMHMTHAER a2, A, E—-QFVTOHERFRBREIT V. Z
hEhOBEETETEEL2RVE. $3FETUHI1ETEIh R EIKR
HRBRCEIEF - Y232y VB3 XBOREFERSH T T



LBEBRU. BE2ETHIWhAHETFFEELHTIIF— Y2 HbE
T BHRFHROBBMFMEIT o, B, LA4BETU I SO
RHEREEHERAFOEFRHEHZEFORALEDVWTREHCE
BqUk,
ANWCABREZEED, AR HE VRS, HBE, @S2V
PREOVEAMBESBRERES MREAFEREL, XBXOL Y
FEHDREBUTHEBEE G 2 Eh o b TR BRERAT K
BB, HHREHEBEE T hboh R ARERPTHERMFEL CE
K BLBLLEY R, gh. COMRCEBUBEXRBAERIENS
EPMREREREECK GRBEARRE) . WHBEARENRES—
MEHE @E:. WHEBEELSRBITRABE-MRER/NDMIEBPE L
(BIMEEERARE) BERBREBEAYUXIGIXBRASHERK (
HBERRIE) REBLOAFALARMNFF|BENEBTLEVEFVE, EL
BALBULLET 3,
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EAHESEERET I L TRELRERBENRUMABELVT. BB £F.
FESEANR, BGEH2PH MR TILENS S, BHALBLT.
FE. EBICE T AW RIBE MLevrs (1973) - AnantHAakRISHNAN
(1984) WD hTLE W, BIFENRBEENIBREIL 2O L
SANFTZY I Frankliniella intonsa Tryson ENTFTTFH I Y
< Thrips hawaiiensis (Morcan) (AfH. 1981) RURMEDScolo-
thrips sexmaculatus (Percanne) (GiLstrap and Oatnan~ 1976 ; Co-
vrrre and Acien, 1877 ) RREKBRRZIERV. I IR AOF7Y
IYRRZ2VTE. SOEI BB TSI hTLRY,

FZTC HBDHRIFIFAOA7FIVILHEAOEBRGT THH
GRHTTHEL. RBAOMYEHVYTHRZEOHT 21T, B
EAERE U2,

BB, ~RTREBERSE®E. A~SHOBEER UTHE SR 5N,
FOAF—VRDODVTEH RV ABRY, T RbB. TZLE
BTHB3LEUT. ETOAF—YVE2EHR (nymph) EMREREHE. 5
LTXWTHIEUT BRPYDO2DODAF—V B4 (larva) « O
BOATFT—VRIHERIBZEENS S, . HIOVWTDH., 18 (
first instar pupa) . 2 Ei8E (second instar pupa) ¥ERIEE &,
MHDAF—VRAiH (prepupa) « MO AF—V %4 (pupa) &I
SBEWREZ, ARXBPTH. BOEILHVIATWEIRBUYALZUE
BOWEDHDO2DDAF—VEHGH, ROZXAF—Y Eiili. TOHXD X
?*9%%&“?-5\‘0

B1E O EBE & B

MBEDNCRITEHEOREERHE T2 LD, Mo EETO
BAF-VRHAQBERAT TR a2y VOER A VHEEETU 2.

1. MRRU 7 &%

AU I IR IO 7R IYILINBIERERR LIS BT
CHEHHANTTALVIBELV. Sy s HLTHREHRBIEY
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KHIETRREFTPORKTD 5,

ZREATER LI OMAB AR LU, 25°COEBRZHTTEEa2Y ¢
XBAREY' OELTC2FMENIY L, ETEhRIFE15.00 17,5,
20.0. 22.5. 25.0. 27.5. 30.0. 32.5. 35.0°CO4EELHT (16L -
8D) THIWIETCHBULU. Sl shailiffi2RdDR. TR TIATFY
RS (HERE0mm) TITV. KBE-rRiEGesHEx. o LWl
FUTHaw)OER (BEX5mm) 2EVLER. ABEEHITV. &k
#FOHBEBEAGEAFTE V. EREHEEZTHRURZ. RKCEREFRLY
QWKMo ERBRY., LIEOHAFABWLIFHT DAL, FiLE TH
BHZEU. pidf - WHAM 2RO 2. . 2B R E S ZHIBERBICS0
~T0H 2 AU k.

FEH» P TOEFEROFEZW. 15.0. 20.0. 25.0. 30.0CD
fHiE % (I6L - 8D) TiTo k. LEEOHBEESREZRBV. kK
EHRORbY B AREHAE2EA VR RREATHRIOVOVELE
Mg R 24 ES X . S ERT. SibBREHEET. TELET
fEUR. HEAHBEIBREEREDI0FHE UR,

MEOoFEECE. ERETHLIvE 2R 2EKET L.
bAoA MR U, LEEONMEAF MR RS 1
iz Ah. QHTEREREH UL HOEHMI. TLVERRES ML E
R EHENE. AXB2TEENET S 2 CTITW. BEBEWLS.0.
20.0. 25.0. 30.0°C (16L -8D) & Uk it W, 15.0. 20.0
CH30x4. 25.0°CH24%d. 30°CH14xd & U Fzo

Bl il RO RT. EBERPVTHBO W EFEROPOXKTE A
FUMREBEEEL2ERDE, Tal2. HHOE., £FR2VTEHEshE
ERedby. HEBROYUBENLRIEHE U T. —~H{CERE.
—H{S R VHIRMER., 1HY 20NN BEAMNE. 1P Y=L
HMiERE2RD R,

BB

ﬂ_ﬂﬂ;ﬁﬂﬂﬁﬁ_iﬁ

BSEREXCBUY I RAETEELEEOMME Fig. llK Uk, 35CT
Wikt Eg-oR{@dohizhokd,. 32.5CUTOEXTUHEFEX
ECHORBFTUE 2. HOEKEFTUISTH»225COM TR EHER
&E$wokﬂ\w&@&hm%ﬁﬁﬁﬁﬁmx%%EMMﬁaén
o mith - WHORETE L. 27. SCRUTTWUREREEFERD 5 s,
CHULELTRRECLZHFTNR A N2, %Eﬁf‘*t{mgt@ﬁk
HEMROBOh L EEHRHONEREPOHELVLARETRA. B
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Fig. 1. Relationship between the velocity of

development of Thrips palmi and temperature
in different stages fed on cucumber leaf.



Table 1. Developmental period and survival rate of pre-aduli{ stages of Thrips palmi at
diferent temperatures.

15°C 20C 25T 30°C

Duration of egg stage (days) 18.3+2.0'°10.4+1.6 6.3+0.7 5.1£0.3
Duration of larval stage (days) 21.7£3.0 7.8x1.1 4.8%0.8 4.810.8
Duration of prepupal and pupal stages (days) 13.7+0.7 6.6%0.8 3.5#0.5 3.0%0.2
Hatchability (%) 53.7 23.8 13.8 11.9
Prepupation rate (%) 92 97 08 96
Pupation rate (%) ) 65 70 74 73
Emergence rate (%) 62 65 66 68
Female ratio (%) 82.3 81.5 71.2 79.4

% £ S.D.



MEGEE. SIMIRMML1.3°C. 72.8H BE. S iARIM11.5°C. 67.7H
BE. WUSE. SEMARI11.7°C. 48.3BHETH - 2,

EMH» T E TOLREFTMEE. 30CTIL9HTH oD L.
I5CTWH3.TH & 4.5EDERFR U R (Table 1) . BE S G HE
EOMREREROASNR2ISTHE25COEMBHE U KT
MOREFA. HUMEERILI.GC. 189.0HETSH > k.

100

50

100

survival (%)

[ 3,
o

<

[o>]

/2 /day

Number of eggs

Days after emergence

Fig. 2. Survival rate of the adult of Thrips palmi
' (above and middle) and the number of eggs
layed daily (below) fed on cucumber leaf.
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BERHL P TOEFERIE. I5CTHO30COEXTEE0~T70% &
R, TR ROMLEBT0~85% EXBOEW R -k (Table
1) o
MO « H3F :

RIBERICS G ZENMES K ULFdEELE Fig.2lz. EHE. K
HFMmE Table 2R U . EHRMBEON Y-V EUBEEREDE —
aMFEMTRS, TR 1I~2HED 20N, FORTLSEENRH
WhEYVFIT-FEOENKEZTIoN,. BYVEIIKIZ25CM 3.8
FIrEdEL. ZFHLRWVISCTW 0.90ATH ok, REMKDH25C
MWEFIE JZDLE Mo 2o

BEEXEEHEFMBIIHMEERICE >R, BITEKE I DD
HYEEOVRTHEB—ETCHECRUNLEIHOBBEEDBEES R
o S, FalllilidRIBELEEM >R, 15°C T EYFHFN 36
HT. 0B EEFEURZEE A RO U, 30°C T EHFo
WHHEE P k. k. FHHFEGRUEFHBEON Y — 2 Wit HER
TEERDP- 2.

B {4 B o 140 3 ik 7 .

BREXCBIL2FEEEHOMBENERT 2D — R EIMR
(T) « —~HERMOMERRE (Re) - 1HYOVFEARE ()
1AM VHMHEESR (Re) 2R, Table 3RV, BIETHRO0
CFTSHBHxBORBOETERERRZ 1 . 1YY OMIIENKEm T
2. Ty Res s RoldRWEORES (FHE - HH. 1977) &

T=1 (X lxmx) 72 (lxmx)
Re=L (lxmx) - r= (InRe) /T« Ra=e?3®r

—HAMDMEEME (Ro) W2SCTRHBAEL., 20CHIhILX
Wk, —X. —tHXEHHHME (T) aEREYEho k. COER.
ITHX O EZAENE (r) @30CTo.144ED AR <. 25CHO
3 ZhkE, RERXEEMEP ok, 1 DAY HMMERITILS
CTE2.9FwH U, 25°CE55.71%. 30°CTCI5.21E ok,

3. BR
ITIFRAMRT7FIVVORFTUSTEREIERL . I5SCTTW30CD
BOWLSHORTMMTH oL (Table 1) o U UM s, T
27.5CR L. % Wi C30CULTHOMRATEENED > h
( Fig.1) . 35CTRIMDAHLEBDshRD o R, . FELK
ZBEAROCEGTOCOEERG R Eo e &, HHl6esH. il
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Table 2. Longevity and fecundity of adults of Thrips palmi at different

{emperatures.
15°C 20°C 25°C 30°C
Female longevity (days) 35.9+11.41722.8£10.4 15.8% 9.2 10.8% 7.1
Male longevity (days) 35.7+13.2 20.6£13.6 13.2+11.0 11.3% 8.3
Fecundity (eggs/ Q) 32.4£19.1 48.8423.2 59.6+20.7 35.4%31.2

Rate of oviposition (eggs/ 2 /day)  0.9%£ 0.4 2.1+ 0.4 3.8% 1.4 3.3 2.2

1Y ¥+ 8S.D.

Table 3. Population growth of Thrips palmi at different temperatures.

15C 20°C 25°C 30°C

Mean generation time (days) (T) . 80.2 40.7 24.8 20.5
Net reproductive rate (Rs) 16.5 25.9 28.0 18.1
intrinsic rate of natural increase/day (r) 0.035 0.080 0.134 0.144
Reproductive rate/month 2.9 11.0 55.7 75.2




SR TITRTHWHETCUTEY (Bdad. 1982a) « @B ZHE
H+athvborETiohkz, Fhoe (1982b ) . AEOREF
AE10.TCERELVTVWE Y., AR TH A RE (11.6°C) L EE
AU CH-k. HMEP ST EFTOHRTRAEL. HE LYV DOVBEK
BRAFEUTVWIESANT 7Y IIIC.4C (BFHF « ®HH. 1982) .
NFF7HIYTTR 8.3C (K. 1981) THY. FHEOREFFLAWL
ChEOVPPRVETSHE-> R,

AT E AR MBRISTH S0COMTUEREXEEGVWER V.
15CH» 325 COMTRHBEEOMEEERECHE (y=0.010x -
0.118. r?=0.996". N=3) A& dsh . 3CTEHHR. HYPO
RERELEHZOBPICLY. B5CLOPPEVELREEE DR,
1MEROMHBEHETIE. 15°CTH 2.945, 20CH1N.0METHE- LD
WU 25°CTUL55.76%. 30°CTWL75.2f5CH Y (Table 3) « Jia
ZYETTOERHOREREREI PBDLI S,

BEEMOBROCEEFTHRTONNBANE (15H429) olEWR.
LT HTT I hY Myzus persicae Suizer D20°CT0.244 (HHF >
1978) « ¥ 775 A Aphis gossypii GroverH25°C¢0.35 (GAIT.
1974) . F X N¥ = Tetranychus urticae Kocud$20°C€0.165 (H
SIERE. 1978) . 0.150 (R, 1982) o AUV ONY = T. kanza-
wai Kisuwina $20°CT0.148 (&% « BER. 1978) . 0.152 Uik, 19
82) . EFIN¥ = T. cinnabarinus (Boissuua )} B 20°CT0.150
GphEE. 1982) W AW adY S Trialeurodes vaporariorum
Westwoop M21°CT0.084 (I, 1981) LEXNTVWIE, KD
WHEHWNE 7 TS LAVE. NYIEHIONEKLL Foryvarysi e
BRRASEZIohE,

FHYIUIEORNMBAMIRYE., TR THEBEUEELIANT 7Y
IYXH20°CT0.107. NF7HFIUIM20°CTE0.116 (K3, 1981) .
iR D Scolothrips sexmaculatus (Percanne)ld Tetranychus pa-
cificus McGregorZ 8l & U & £23.9°CT0.155 (GivLstrar and Oart-
nans 1976) « TINF B E U E X20°CT0.08 (Covirie and
ALiens 1977 ) EXRRBREEA%STH ok, BOZ7FIIIFHONMNE A
EmBEHENRGOTEI T FBOENFLIARZINHDTHIMWED
WTRHGMTRL, UhULRBS, ELO7YIIIHETHLENN
¥ULL30~30050. HY VAL I~550. EH s BT oMM
10~25H ( Lewiss 1973) TH V. FBOELRERVIEDLS.,. K
BOEMEEBENBHEOTZTFIIIHLLERBFREVZEZZAohb -
Tao .

=11 -



B2 HAOFEHY T O

SPIFAOATYIYINMEBETSEPOERE 22y Ay,
HRF . ZHDY) (BUEDVR) A E—=2. Vv HALE (
PLEFT AR 7 (278 . A5V (RAR) REBDTE L.,
EEOMEBFPOF R HRHELVT. 120 LD CHTEHDOW K
AEHMAVIAKR, MERUBE FTRIETTSHL (FH5. 1983)
AFVIDQESCHTEHECREHNCAVAA. HMHTETLERENT
mEF 2 (% - LA, 1984) flddb 208, ELOMEEFEY LETER
FEWGEHELU. HRE2BUVEBEUVUTVWS, FAOERE UV TOEFEMELHES
NIRRT BLHEE. YR TORBEORVEMELENSH S,

FIT FERFEHMYWEESULRIBIBRUSF IJOERFTEES
BEAEFE V. FPRRL53FAHEOHBEORVERFT Uk,

1. ¥R BRUAE

HEHULEMESRELTable 4 WHEULR, AV, 2T RUAF X
PBRAEYEINSAEZENTE LRy b (12en) TERHRIELVRDH DT,
HER220~60HDAEL~SHOMHMEHRRUE, AU HIA
ERNREMINEZAES ~BKROMIEY (BEH30~50H) . 7 K%
UAFTEBHSABHNTRES (EE18cem) TRRIFUREXRFEL~B K
ODHYHEWTHS. EEWIVBRELZ—-RFASmOEF & U TYIVE
D, BMEHRCERXUVE. a2V tUMBUESEHUETEOTERK
DOOOT—ETH->7 (AE. KER) . UledoT. BRI
BUEERLRFERVEREL, #HR T 2E[MUEKB I ED R Do L, &
oy FaDTCUHHAE TOMBMBEENTOENAT D & RD R
BEBEFE—HUE (Fig.8) . COZ EMd, BARKROE RN
BETOWMHEARRTEZEHL. EHEOCER2BHVWLABT R LIVE
YR oD LB R2ITo k.

ML TOPERE, a2V ‘TBAHEY’ WEPIERAILE
RFLAO 1 B U R, A —0FREHL. 80
JRBCBE >R ARBHEHE, FOLEBEYOE LEBX. 21
Hy2>Ahk, AEEIMELETHEIITL.. EFUREFLVWDL D L3
MU, BETERVIDUEARBAELEEES® 2. RRWE25C (16L
-8D) OEESHBHETITV. BEWELH 00 HE2ER U,

BMEOERRUENOHAZEWE. TEETHxamy ‘Xbzey°
THEU THERUBHUROXRZTREOM M HE RN UL, LD
FEHREAL., AfFoRbo o e @EE L. ke 15T
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Table 4. Crops and their cultivars examined.

Crop (Scientific name)

Cultivar

Cucumber (Cucumis sativus L.)

Melon (Cucumis melo L.)

Pumpkin (Cucurbita maxima Ducwu.)
Baisam pear (Momordica charantia L.)
Eggplant (solanum melocena L.)

Sweet pepper (Solanum annuum L.)
Tomato (Solanum esculentum Micc.)
Kidney bean (Phaseclus vulgaris L.)
Okra (Abemoschus esculentus Moenck)
Strawberry (FragariaXananassa Ducu.)

Chrysanthemum (Chrysanthemum morifolium Ramav.)

Sachimidori

Eari’s favourite
Ebisu
Shin-nagasaki-naga
New ace

Toko-K

America

Harunoka
Syuuho-no-chikara




Ahde. TBEULT. EokHEHOoAR2ANEERE (KOKORX) K
UL hREfose AhE (FIRE) 280k, HAAEXETT S
FTCIEHSELTY. ERFEAAEBCHLLLOERI/L. ETETH
iR EEEARGEMMT THNR. BB, HEMEEN RV L
SleHEEE >R, HERIE25C (16L -8D) OIEEEATITVL. &
EM & 2080 (Fa vV OHR24H) OMHEHREU 2.

e WMORTECEFERUBBRINOERFEEHNEZ>WTRHONME
BRI, SEYTOREEHOEME RS BHE LT, — RGN
fl, — AL OMNMER. 1HHVAMEAHEMNE. 1A SV B
ERERDE.

2. BR

BEYTOWILE TOLEFEREFKT HE B Table 5 WRU 2. Wit
FTCOEFRUE NIV, 22U, A ARF . A VTHE
v E—=IVToRIEL. IS, 2P TFTUHELo R T2e PP
AFITUHERFLh 2R ER> RO 1BEOHT. it 18N
THTU. N ETHRBETULRBAKERA N> 2. B0 T
BHRF . 2HTYTRREL, WHHORLERIHF . FATY
REMohk, SENBILF TOEERT 2 IV, 425V T2,
ZHITYTE L E=I V. BRFH+TRREL, 5. £ Tl
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Table 5. Developmenta! period and survival rate of Thrips palmi fed on various
crops.

Prepupation Pupat{on Emergence Female Duration of Duration of

Crop rate rate rate ratio larval pre-adult
¢9) &9 ¢)) (%) stage(days) stage(days)
Cucumber 74 72 66 71.2  5.140.2''  9.240.2%"
Melon 70 55 50 78.8 4.7£0.2 9.040.3
Pumpkin 70 53 43 72.1 3.910.2 8.340.3
Balsam pear 17 65 61 57.3 5.040.3 9.440.2
Eggplant 74 71 62 85.5 5.040.2 9.1£0.2
Sweet pepper 53 50 45 Ti.1 4.74£0.4 9.0+0.4
Tomato 0 0 0 —_—— == _——
Kidney bean 69 69 65 73.8 5.140.2 9.240.2
Okra 23 23 20 90.0 T7.2%0.5 11.7+0.86
Strawberry 0 0 -0 - —_—— ———
Chrysanthemum 20 19 13 84.6 6.510.7 11.211.2

12 % + 95% canfidence limits
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Fig. 3. Survival rate of the adult fema e of Thrips palmi (solid
line) and the number of eggs(liy ed) daily (dotted Iine)
fed on leaf of various crops. =~
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Table 6. Longevity and fecundity of female of Thrips
palmi fed on various crops.

Female Fecundity Rate of
Crop longevity (eggs/ %) oviposition
(days) (eggs/ § /day)
Cucumber 15.843.6'’ 59.6+ 8.5'° 3.8%0.6"’
Melon 13.3+2.8 32.5+#13.1 2.440.4
Pumpkin 15.842.4 21.5%x 7.2 1.440.3
Balsam pear 14.442.9 7.8 1.7 0.510.1
Eggplant 15.5¢2.9 25.1+ 4.4 1.640.4
Sweet pepper 11.842.9 9.0t 3.2 0.810.2
Tomato 5.1+0.8 0 0
Kidney hean 15.043.6 9.8+£3.0 0.740.3
Okra 12.412.1 2.8%0.9 0.240.1
Strawberry 4.0£0.3 0 0
Chrysanthemum 6.1£0.4 0.6t 0.4 0.1£0.1
Without crop 3.940.2 0 0
(with water)
~Without water 2.04£0.0 0 0

1 % + 95% confidence limits

HIUTER2I)DI/6~1/8 (10~ 8J1) THYV. A2 5. 22 F
UEBD TP ok. $hy I, A FITRENIRDSh
k. BFME L. ERUENLER P A h. £EFHECRAL,
Th. FYHYYERBRTEERZ D RVN., ZORIEE R H
DYRLL—FETHok. 1HIMYOENKESF2 DY T 3.8 52
‘bf<s A TR0 ARF v (2.4~1.450) B hlehweEh
P idoe

BEVUTOREHROYBEERT 2o, —HIEHNE. —#eYYy
MNMEE. 1HMVMMERENE. 1 ANV BEIERE., K-
HH Q977 Wk vsRDTable 7T WRU 2o CORRBRTIZIMORE
RIT>T0RVED. SO ECRRVHOE UTHELR. %,
AXROMMBEEHRA U 2 b RER BT~ THE R RS (FE -
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Table 7. Population growth of Thrips palmi fed on various crops.

Generation Net intrinsic rate of Reproductive
Crop time(T) reproductive natural increase rate/month

(days) rate (Ro) / day (r) (Rn)
Cucumber 24.8 28.0 0.134 55.7
Melon 23.2 13.0 0.111 27.9
Pumpkin 24.8 7.3 0.080 11.0
Balsam pear 25.0 2.7 0.040 3.3
Eggpiant 25.4 13.3 0.102 21.3
Sweet pepper 22.8 2.9 0.047 4.1
Kidney bean 25.2 4.7 0.061 6.2
Okra 25.9 0.5 -0.027 0.4
Chrysanthemum 21.2 0.1 -0.108 0.0
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Fig. 5. Fitting of the the equation of exponential growth
(Ni=Ne+e"* ) to the changes in density of Thrips
palmi adults on cucumber cultivated in a plastic
house (Ni=Na-e™t )(Nt;-number of adults per plant
at time 1, r;intrinsic rate of natural increase).
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i; In Nt = 0.098%+3.037
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q

3 - @

Days after release (1)

Fig. 7. Fitting of the the equation of exponential growth
(Nt=Ne+e™* ) to the changes in density of Thrips
palmi adults on cucumber cultivated in open field

(Ne=Ne-e™t )(Ni; number of adults per plant at time
t, ryintrinsic rate of natural increase).
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Fig. 9 Fluctuation of densities of total adult (left) and adult female

(right) of Thrips palmi on thé cucumber cultivated in a plastic
house for each plot. Densities in each plot were controlled by

spraying insecticides. Expected densities for each plot was
0.5¢ Y, 0.26——=), 0.1(~—~ ) and 0.05 (e ) aduli per

leaf, respectively. Arrows indicate the time of spraying. The

ordinate is represented in log scale{log N).
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Table 8. Parameters in the regression of mean crowding (x) on mean density (x) for the
number of Thrips palmi in plastic house with conventional conirol.

(Crop) Adult Larva Date of Month of
Locality a B r2 o B r2 investigation planting

(Cucumber) - .

Kurume_City" -0.05 3.48 0.38 2.91 3.41 0.68 20 Nov. 1981 Aug. 19381
0gi Town?’ -0.35 2.25 0.89 17.32 1.72 0.72 19 Mar 1982 Dec. 1982
Kunimi Town?®’ -0.37 0.75 0.44 0.59 3.55 0.72 17 Feb. 1982 Feb. 1982
Sadohara Townf’ -0.16 0.95 0.90 6.30 2.35 0.81 19 Mar 1982 Feb. 1982
Sadohara Town*’ 0.12 1.37 0.90 2.48 2.15 0.75 23 Apr. 1982 Feb. 1982
(Eggplant) :

Takada Town'’ -0.56 1.56 0.92 4.11 1.34 0.94 19 Nov. 1981 Sep. 1981
Ariake Town®’ -0.04 3.09 0.88 4.84 3.54 0.64 16 Feb. 1982 Oct. 1981
(Sweet pepper)

Miyazaki City*’ 0.19 1.07 0.95 - == == 17 Mar. 1982 Feb. 1982
Miyazaki City*’ -0.80 4.13 0.66 _— —— == 23 Apr. 19382 Feb. 1982

1) Fukuoka Pref., 2’ Saga Pref., 3’ Nagasaki Pref., %' Miyazaki Pref.
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Fig. 20 Relation of mean crowding (X) to mean density (X) for the number of
Thrips palmi per cucumber leaf cultivated in open fieid. Broken line
indicates the Poisson distribution.
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on the cucumber cultivated in a plastic
house after the reiease of adults.
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Fig. 23 Spreading of adults of Thrips palmi in a plastic house
after the release of adults. @& indicates releasing
point, and 0 indicates cucumber plant and number of
insects per plant is as follows.

O:0, @1, A2, @£:3-5, Blabove 5
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Bays after release

NN

Fig. 24 Spreading of larvae of Thrips palmi in a plastic house
after the release of adults. @® indicates releasing
point, and O indicates cucumber plant and number of
insects per plant is as follows.

d:0, A:1-5, A6-10, [&:11-20, B above 21
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Fig., 25 Change of the trapping rate of adults of Thrips palmj
of different ages by sticky trap.
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Fig. 23 Change of the percentage of existing‘adults of Thrips

palmi of different ages on the leaf.
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Fig. 27 Population trends of Thrips palmi and Aphis gossypili
on the potted eggplant.
I: T. palmi was released and A. gossypil was not re-
leased.
I: A. gossypii was released § weeks after the re-

lease of T. palmi.
M: A. gossypii was released 3 weeks after the re-
lease of T. palmj.

IV A. gossypii and T. palmi were released simultane-
ously.

VI A. gossypii was released 3 weeks before the re-
lease of T. palmi.

VI: A. gossypii was released and T. palmi was not re-
leased.

‘Number of adults of T. palmi, ———:Number of
larvae of T. palmi, ----Number of A. gossygii
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Fig. 28 Population trends of Thrips palmi and Aphis gossypii

onethe eggplant cultivatd in open fieid.
represents the same meaning as described in Fig.27.
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WEIEhhMBotbil. BR0~60%TFS Yy TRITOER D
'Dj’ao

BIFSYTOFESHKEX 2DV TOE_LZ VK OMICIEDTE
Bix@Ebohlld, ZOMMEIEBEREERBENSY THEDTE L.
FRESUVRJEACHAEANE IS Y T TREBYR>OEIIBOH
DR RRPE N> (Table 9) o F2VVOEFTREVEIIHKOD
ZVIRUS EHAB>SRLFWABRERKE NSy TWHR@TmHANDT A
LTI THREILATLIEI D, AZLHMCOLOIBEYVBESLIE
USRMUERDEEbhlk, ChZHU. ABEAEHESE Y T
i F45~55cnm. HSRB{EYR Y G EI2.5~87.5cnitBEESHTH Y.
B OBV N LA LAERINCHY R VEELDDRMU
K< hohbokEIoh3,
BEoz:hoxxze, HEMAKS YD, SRAKZIIHRY
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Fig. 29 Vertical distributions of Thrips palmi trapped by the sticky board in a plastic
house in which cucumber was cultivated . Solid and broken lines indicate
changes of mean height of the top leaf and the leaf on which adults predominated,
respectively. WNumerals shows the days after release of the insecis.



Table 9. Values of correlation coefficient (r)
between the density of Thrips palmi per
plant and the number of adults trapped
by sticky trap per day.

Shape r2)
Plot!? of N
’ trap 2 [ $+35
Cylinder 9 0.68° 0.66n.5. 0.68°
1 Ribbon g8 0.86°° 0.75° 0.82°
Board 8 0.86°°° 0.94°*° 0.96°"°
I Cylinder 9 0.69° 0.39n.s. 0.62n.5.
Ribbon 8 0.854.s. 0.82° 0.75°
I+0 Cylinder {8 0.79°** 0.78°°" 0.80"°°
Ribben 16 0.91°°" 0.84°°* 0.89°°"

1) 1 : plastic house covered with normal vinyl film
IO: pltastic house covered with vinyl film which
was not transmitied by ultraviolet rays
2} n.s.: not significant
","%,""": significant at P=0.05,0.01,0.001,
respectively

ELR VY TOEERLLISRBUTEY. Chd0 S5y TR0
UTHREBOTEHRHE TS ENTEEZEIILIN, —FTOEX
WEETZHETE.. FPOEBTLHE - TOPREELERB LI < &
20T, KHDBRAFLEEMUTHAEABODELAIS YT LT M
FVEUKEEL2RMT200LEbh 3, $h. ARBOEEH
RESRETETHLORERFCE. BEIMOA. 5 23 it
BH TS C LRk VBERZEVCRMT 300 EEbh 3,
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WIMRBOVWT, B—DOREBERCBOTUHES NIy TOES ik
HUPEUVUSRMUTWRCZERBRIh . EL{OEROF—Y¥ %
AR UVTHZOHEBRBTFETIMERT T3 RDC. MBI —
BEEOREERCBOTEEREE LSS ISy TOESIH RN

NT&O

1. MRLRU &%

19814 S AMBI982FE 7 Hiz. MAHBEHNOEFHBELE LAY
ATCIFTIRAQ7HFIVIORENARRIToh. HENTZAKES
21T BIEFYHNRREIE—-Y2, A5, a9 Y1, A4H
3TChoh,. REFARXEWBEMVZEL P SI v THETIT->h. HEREN

CUTERMANERTETTHET RIIUBMETITo 2.

' BHNOBRISAHAER., E—-I VTR A X299V « X4 H
THEBEROMEWL D>VTITV.. FhFHLONTATHERAE L TIO
BROLTEBH2ERE 2ELOR RS2 LR,

Fow ke kB3R RR.. ARTSAF9 Y (yoo4F® ) K
FEHZSch. HX20cnOHFHEMIU. AICHEERE22AF LUED
DEAVE. ThEENTZAOPRBOKMICRLI.nDOR[HTREER
REEBUR. ABOMHM R ESIANF 7 I Frankliniella
intonsa Tryson FMFEOEM B EORINBEETRVED. FE3lE
hiiidsosarzEzk,.

2.

AAHBMENTZAWLBTZ 1 ELL0BMOBHE (M%K%, RRD
HBEMER) CEERBESISYTITANDOIHL PS4k 05ET| M
¥ (B, FINHEECER) OBHOEBO 1 HEFig.300RU 2,
FhickBE. 2B TIESERHE L. 420 ROy H1¥T0.
ZHLUTTHY. B HBUCTHLUTTH >R SHLAVRINO M
gt aeoh. S5lho¥mUuz, RIXO B (x)
EESHRYE (y) oM EE2MEERED Rk (y =0.294+3.87
Xs r=0.80""". N=12) « BENYAWRBT IR0 A EEIHR
BORB{BEETable 10K U, ELONTALBLTHEHMIC. B
VHBEHFSIRABOBHMEHUNY AT R LIS BRMEERL.
QINY AHIATABLWTHZOMICEERIEOHBE RO N 2,

TRTOHABXENTARLBT 2RO ABEHESIHBOTF -2 Y
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Fig. 30 Trends of the number of Thrips palmi per leaf of

watermelon cultivated in a plastic house and the
number of females trapped by sticky trap.
* Number of females trapped,-——: Number of

adults per leaf

TEWEELD, FATOWEFIg3NCRUL. RIRY B & F3ImH
?meﬁﬁmmmﬁﬁﬁﬁméhhe%WWT@%%%MM@Hm
mpho8@#%?%%&0Eﬁtﬁﬁﬁﬁ®mﬁﬁﬁﬁﬁE®ﬁ@
WBDHshkz. UMURBS, I XTONTZADTF—FRRAAHLEUL T,
ARV HEBEHIEABOHEMEAZLGEALEIFEREOCHEIZED S
Wi, o2& WKREDok,

3. BE
.YVEW?ﬁMﬁﬁmﬁﬁm%ﬂéﬂ%C&ﬂﬂéhf%@\Mm
niothriothrips spp. (Lewrs 1959) « Frankliniella occidentalis
(Percanoe) (Morri7r 1964) . Scirtothrips citri (Moucton) ¢
Beavers eb al.. 1971) WEEICHES & h. Sericothrips valiabi-
Lis Beacw (Warkers 1974) « F 4 /A Q7Y XU ¥ Scirtothrips
dorsalis Hoop (K35 » /M7~ 1978) WL &I, Anaphothrips obscu-
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Ta

ble 10. Relationship between ithe number of adults
per leaf (x) and the number of females
trapped by sticky trap per day (y) of
Thrips palmj in each plastic house,
represented by the equation, y=A+Bx.

No Crop NP OOA B r2)

i Sweet pepper 15 7.45 18.59 0.56°

2 Sweet pepper 12 1.46 -3.51 -0.05n.s.

3 Eggplant 19 1.05 0.04 0.57°

4 Eggplant 25 (.82 1.20 0.73°°°
5 Eggplant 15 10.16 88.19 0.57"

6 Eggplant 23 0.82 4.88 0.62°°

7 Eggplant 12 -6.51 4,98 0.91°*"
8 Cucumber 10 0.64 21.32 0.95°"°°

9 Cucumber 15 0.25 2.31  0.02n.s.
10 Cucumber 11 1.62 -0.50 -0.13n.s.
11 Cucumber 9 1.35 91.20 0.90°"°°
12 Cucumber 12 13.25 10.43 0.95°"°
13 Cucumber 23 0.42 0.36 0.78°"°
14 Cucumber 12 1.14 0.25 0.54,.s.
15 Cucumber 16  6.27 0.52 0.83""°
16 Cucumber 14 2.53  6.03 0.87""°°
17 Cucumber 13 46.65 9.50 0.85°""
18 Cucumber 18 0.01 15.95 0.82°"°
19 Vatermelon 12 0.29 3.87 0.89°°°
20 Watermelon 11 0.11 355.84 0.96°°°
21 Watermelon 12 1.08 150.19 0.93°°

1} N: number of observation
2) | .s.: not significant
","", """ significant at £=0.05,0.01,0.001,

!‘ b 4 )
respectively
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Fig. 31 Relationship between the number of adults per leaf of eggplant and the number of
females trapped by sticky trap in a piastic house . (B) is a magnification of
the left part of (A) enclosed by dotted I|ine.



Table 11. Relationship between the number of adults
per leaf (x) and the number of females
trapped by sticky trap per day (y) of
Thrips palmi within the data obtained
from the houses in which the same crop
was cultivated,represented hy the
equation,y=A+Bx.

Crop N2) A B r¥?

Sweet pepper (2)'' 27 3.45 23.53 0.71°°°

Eggplant (11) 31 0.19 4,18 0.88°"°
Cucumber (14) 165 11.20 1.60 0.36"°"
Watermelon (3) 31 1.60 3.32 0.52°°

7 number of houses examined
2} number of observation
3) e+ ***: significant at P=0.01,0.001,respectively

rus Muccer& Frankliniella fusca (Hinps) X R EBHEIW. F. tri-
tici (Firem)dEREELNPE2 BN T 5 BRI, Taeniothrips
simplex (Morison)IEMEBIZ (Warkers 1974) « EIFIANFF7H I
RAFARL (iE - HH. 1982) H3lxh b, COMBL2FIHL. 15
FrO9TRESREFAENSCOBTITHh TV I N, FIKs %
EEEOTENRAZEILRL, hTDPLESANF PHIITINLS
WTHES 2V BERMBEBFSIHOMZEQHENED s hk (fE.
1983) O&#TH 3,

FHRBRTCE. \VRATERBREE. I FIXIOTHFIIIMA
DELLVBAEBCABESE NSy TAORBHOESI KO,
KBHONI R BV TEVEOHBEBED iz, UMURNS.
ELDNYRAOF—~IRRARVABACIHEOMCEEREDH
BMiddsb00. ooENkEhok. TS (1983) X33
FPAO7FIYIOFRBFEINS Y TRUBRIMEF Sy TADHEI
BRUBSIOHRANY — Yy BRBERLIVAERIZIZEETR U &8 (19
82) . R¥ - (1984) WA YYYAF YIS Trialeurodes va-
borarjorum Westwoopr OFEBHEF IV TNOEJFIHBREBEWC L v
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b3 ERRULTWS, Fh, Linothrips cerealium HaLipay®D 7
UMBITHEEE. BE. BB L OKREREELE2T 2 (Leviss
1963) o THHDZEDB. PIYTANOHEIBUELOBEREFR
LFOVRKEREEERIZIDOEEL O h. BEREOTLO RGN
XVWE—NTAOF— Y TRULGDEHRNEON, Z2LONTADT
— A BRAARTEIEE D D2EVRELRBZDBOEHBZ >N,
IhaDIEME. HEFPIYTIE—OHRIEBIIZIRNT LA
HEOEHEMI EDILEFHEEIIAEIN. PIVTF—9¥nd
DEEBROMERETIIEHEEEL >N 2,

FEIH RAMOEI & SWENL

lwao and Kuno (1971) Wkhif. EEHABICBVWT—FEOEHER
ED (HdeMZE /S LHEE) CTEHNEEOHEEL2E LD LER
EARE gl

a=((a+1) /X+—1) /D?
ER3 (as BUM—mEFRORBOHTE) - .

W1, E3F. FIHRFLUVL2LDR. ERRTOFaVRE
WT, 3533/ 07¥IIVORAUBAELBERHELV. EHRLY T
WERNR. R0 THSYYLRSWTHY. SR/ ERan
S—RBEEU. EYRYTCHESTDR, BUEVTUHBVERL A
Thole EUNRYTHIE, M - YHEDBVWEFLHATHI LD
ERIVFARMBULSERULAEEFRBURES RS, $h.
LY THBZEEFAFREUTVIDORBATORELHORIIC L S
EFEZ 503 (Fig.13) « 2T A—OF—¥Y2HL. BEHE#O
BME2HR BB URESE L. 2ELNYVOEYBTEE (X)) EEHRA
HEVE (X)) tOMRERDS L.

R X=0.42+1.48% (r ?=0.96)

fhit © %=4.30+1.69%X (r2=0.90)
RO, UROZLRBOBOERIRIEDL. 2D Eha. $HE
DEMERDTHYTY YT RTSHER. DEEXRER2DLRLLT 3
CEWNTE, FDLVHEEEEIZOhE. CORDUKIE. 2
DOBESYFYLARMHELU. BFPBHEROME2M LM T 3
AETORRR2ITo k.

D=0.1. 022, 0.3, 0.5OBOMN. SHTO2EL b Eiydar
CHEMEBEEOBBREFIg 2R LR, BRAOI ERBS. HEH
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Number of plants reqUired to estimate the mean density of

:Thrigsrgalmi with a fixedllevel of precision in terms of D
(D magnitude of standard error relative to mean density).

The ordinate is represenied in log scale (log N).



HHBEEELSORERHINT 2 U e — 80 e U T s
A ERBHEMT S,
CORD»OLEMBERBERTET 0. 52O UDPHTARW &
VEVWEVORYBERZH > NERIBOVTEIES 2, 0bi.
FHOID U EEERFROHEENEELZRIBEARE. bT¥HOZTED
BEVWRIVDEEREBKRELEDZI LD, COANBEERS., O
OrD. FHEBELZFENEAHBEEURVFEL U T, Kuvo (1969) O
BRIMHERZEA VR, 2OHKE. AEBRCHBERN S ZRMEK
BEFRYITLELZTOaY PUTWE, HOTBY B2 EALRTT
AR PILEIhd. BEOKRELBEILOTH 3. ITHUNVBORM
EEE (T ELEERE (qg) ORI
Te=C(a+1) / (D2—(B—1) /q)

THoh&¥h3, COREZHHE. HHOFHFhIZEHL. D=0.1.
0.2, 0.3, 0.5DKOHAZXITBYOLELFIg.3BLRLE, ZOHFER
BLTd. —EHEOHABRRITHOIRUERSS T LREF -2 70y
PUTWdhRGHERGBR V. I3 O7YFIITOBEGFHEI
WEBVWTHHECERIZBELBDTEEETHL. LM LD
BB SN UTd. AETBSYVORB[EKIITIIFEEALER D
LRV, 20Ok, KEEROTFRLCBVTR. T oHmB X
ETRECHET S3EE2 D> T AEXFTBYVOEZEE LTS, KX
RELDEIRVLOEEZIONW D, TREB. TS EMBETED =0.
17142, D=0.2¢35.5. D=0.3T15.8. D=0.5C5.7. #HHTWD
=0.1530. D=0.2C132.5. D=0.3T58.9. D=0.5C21.2:7% %,
Fh,. FROEFTOREOLDOBWEHELS VT . EEOEEN
EHREELCEANRGODEVLOHUBTELRLE I VD T, lyao (19
75) OFRMEEEAVTHL»TATHY. EROTELEHREED
ZORSVHREILAEMHEEDLIRLSTIZENTE S,
BN, ERERNEL. EOhTEFESERY (a)
DEXRKEVED. HHOPETRAEERABREI RS, Tk K
HUBEETHIOWREVWL., 1BHHRZEE. 2HVBRUEBHEET
0. uoREBHHERC ., HHOFXERBOFAEIC R
BRAEL, BEFEUNBLNRS, BURVTH R, KREYHO
HEHoMizctEawEOHEEBRED > h (Fig.35) « EB55h—FAD
AETHAOBEFEKOTENTETHZIZEMS, RNV HAETM AR
ERBRITS BT LLEEDLM S,

HBEFS T RHVTHEEPHET A EHEARLD.. XiToF
EFAZUEERo L iThadhidRs i, FBoEKHESE L
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Cumulative numher of insects (T,)

33 The graph for sequential sampling of Thrips palmi in case of
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infinite population.
The points of intersections of the broken
lines and the stop lines indicate the theoretical points to stop sampling for the
specific values of mean density (m).

Solid Tines indicate the stop lines.
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WEX¥R VO EUTTHE-he FTORWOREMUEN. BETH
MMM H VI BEE. RPN ESLVLATHITMEId hE, BEED.
BHBOLEHE. hHBOEHIEHKOMEUTH Y. ?«T@E&ﬁ
ALUREE. EYML U RABEHEHEORICIZE Y EOHEBMBE
bn(hg%)\ﬁﬁﬁ@ﬂmﬂﬁf%ﬂ@ﬁétb@%ﬁ@ﬁ%&
RETEIZBDEEFELI DR,

-82..



| . Plot ]

log (N+1)

Number of insects per leaf:
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Days after pianting

Fig. 34 Fluctuation of population of Thrips palmi on the cucumber
cultivated in a plastic house for each plot. Seedlings
planted in plotI were heavily infested, those planted in
plotll and plotIl were Jightly infested and those planted in
plotlV were not infested. Insecticide was not sprayed in
plotl and plotIl, but in plotll insecticides were sprayed

"to'control the number of insects at the expected leve) (10
adults per leaf), and in plotlV insecticides were sprayed at
the same time as in plotII. Solid and broken iines indicate
adult- and larva, respectively. O indicates chemical treat-
ment as foliows, @ :carbosulfan (G,2g/plant), @:BPMC (E, x1500),
@ :fenvalerate/marathion (WP,x1000), @:prothiophos (E,x1000)
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Fig. 35 Relation of the number of larvae to the
number of adults of Thrips palmj per leaf
of the cucumber culvated in a plastic house.
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Fig. 36 Comparison of population fluctuation of adults of Thrips paimi

on the cucumber cultivated in a plastic house between plots

(Redrawn from Fig.34).
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Fig. 37 Growth of the cucumber plant cultivated
in a plastic house for each plot. Each
line represents the same plot as described

in Fig.36.
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Fig. 38 Changes of cumulative yield of the cucumber

cultivated in a plastic house for each plot.
Each line represents the same plot as de-

scribed in Figf36.

-87-



Wrhahol,. ZMHETO®RY 2 Y I NHEREE. IVEMNS.Skgkmd
<, MEM4.2kg. TEMB3.1kgTH V. I XL1.6kgEIVED29%%
THok,

BELBTFI2R 2V VOERBOLEIEFig. 30K Uz AN E
MU VETEI0%BWETHY. DX TUSOBHETH >R T,
X TREMTOHBL E THSOXMEKTH Y. ThH. JEWCLEAL.
MR TRCREWFIX Rk, 2MMBEITOENERSEL. VX
M29%THY. M. O. IXKTRFHFHIG. 53, 606 TH > 2,
ITIRAOTHIVIDEE & Ph3E

WELXrPEOCHFBEEMRIFT T, WEFAEXR S HEFER S
TOWHER LD, NHER. ERBLHELV. AERSOEH LV
HEEZOHBEROE. B, A—TERXLESVTHRICLVEE

100

50 1.

'Percentage of injured frujt

0 - r
35 60 90

Days after planting
39 Changes of the percentage of injured fruits
of the cucumber cultivated in a plastic house

®for each plot. Each line represents the same
plot as described in Fig.36.
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MRRoLED. A—BERERC LV IR LS Y. 11 (7#) %
B UTEHE Uk, X oMo & Wi E. SRR OMBERK
ORI A DIE% Table 12FR U, WHE MBS OMIEFIC A
OHABH Y WHNBEEX LRI FOHAMEXHOTEN > 2. 1]
AR R EREOW I —FOMIEWXERD D> hh > kb,
RIS VWIEOHEEZD >,

L. 2RMWPRMEZEEDLHEU LV NER. ERLERD. 2
MM OES e VI EYM B EOMBEFig 0R Uk, Y VK
H¥E (x) ENHEE (y) oMiidy =5.11-0.048x {r =-0.92
s N=12) ORVEOHEXED . NEDSX%E LU0
T IAWEFEEEL TR FLEY 2 oMHE 5.3 LU L10.60f &
fiEEhl. EALOVAMHEBKEERE (z) OoMwd 2 =37.03+0.2

Table 12. Changes in the value of correlation
coefficient between the number of
adults of Thrips palmi per leaf of
cucumber,and the yield and the
percentage of injured fruits.

days after yield & of injured

planting fruit
29 -0.247 0.670°
35 -0.362 0.035
41 -0.528 0.481
49 -0.726°° -0.179
56 -0.534 -0.001
64 -0.612° 0.573
70 -0.730"°° 0.783°°
77 -0.822°" 0.838"°
84 -0.873*" 0.786"°
90 -0.866"" 0.832°"
98 -0.798"" 0.766°

«

*,"*: significant at P=0.05,0.01,
respectively
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Fig. 40 Relationship of ithe number of adults of Thrips

palmi per leaf to yield and the percentage of
injured fruits of the cucumber cuitivated in a

plastic house. @ :!fotal yield, Alyield of un-

| 1’in.jured fruits, Olpercentage of injured fruits
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41x (r=0.6%9" N=12) OBFEREOCHEMNZED s N,
BEPMINER., ERBURF IV ELBRABLR I LD, BER%
o2 RONERE (v’ ) 2R, EYLUMBKEOBKRER
Bl (Fig.40) . WHEOMIZW. ¥y’ =3.09-0.035x (r =-0.86
. N=12) OFVADHMNED s h. RABNEROL %S LU
RBEDENT 2 EEFETEBRELFTAFNEY R O HIAFHS KU
.8 EHEE S h . NEBE WIS IREFBEEERER P oL,

3. FE

ZELORFEWMCURBEREEMERBEBIZITHh. HIE. B
MLOVBUBZO., NHEBREEHDTREV. Fh. PYIIIHE,
PISAVEE. N2, AouyvarvysiikEW.. HINHICHE
ELYVELU. BEWCHEEENENT 3. COLIRERABREFEERID
ZLhEE, BEAKOELEHVEEROLERDOWCEILT 22D, ®
EMEFIBLTE.. WERNCEEoLARNOM G R EMICEE Y
BIEMTURTHEDB, U UHs, COIREEEHDTHERE
. BEHOHFEMRPFLBOTHEA»OBNOEENHTICHV oL
TW3, Hussey et al. (1959) W IR M RBEIT SV Gy
5 X Trialeurodes vaporariorum Westuooo DM EMITT. ThEh
OREOMMIE» N TOMMOFEIEEE % Hussey and Parr
(1963) Wy HE+ 2+ I Ny Tetranychus ulticae
KochDHEEMIFTIWNHSHMWOEORFLE 2 1F (19720) W+ 2
VYRBFEETEIIZTSLAVOUERTTARBRTHOE K % .
AFTEMETZHALYDO—F Lygus lineolaris Porrius OWEH
BRHTC. Scuacrers (1972) WIS F R WA AN O HEE % .
Scuaerers C1980) NN PO M EEOFEH{ER2. X - ER
(1983) WH a2V RFETZIFTIFMAA7FITVIOHEMITCT.
NRErEEHOE N o NEMEITOESBEEKELEZHAVTHITLTVW S,
T, BE e Z5H (1974) BFARFETSFe/HRal)y 2 Poly-
phagotarsonemus latus Banks ~ #R0F « &FH (1977 BFH A, €—%
JRHETAINYSIEOHREMITT. FARALLONERFLTE.
ZOREORNERBEFhEITORTRLISHNBEZAHAOTHRITL T
W3, ChaOREITTE. SERBUERPHILAILIELLTSY.,
MEBHCFEOXRERNOMMBER TRV EIREE > RERE
WCAEMEND S, cOkD. ARBTCRFBEARAIC K VIRMEPR O
WEL—FRE2CERLV. 2NENROPYEE & INHEE 2
HBOLwIHRIFLES>E LR, WHEAMPOoERER. RERKER2HRE
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FER—FXRkeh. 2NERNoREErRAVERANTEEZ X O H
2.

ABROBW» s INHMMEDWOBEIEXE LV EBHEELL
By BEZZOLIWRET AT L UHANCTOHETS V. AR
UWBLTUEMEM XM OBEEERHEINCHoh. CORD. &
BEXCTHESERRQLEXUMOEERSL>THY (Fig.37) « i
MOBREEEDHREFHOZEEORENE L oh. WENOBEDH
PRAOVTHEAUVLEAKBRTUREBENERPRBRRFME A T TN
BH B,

Tl 22V ECBLTH. xEOMBRISELHOERA (B.
HERLITOVESE) WAZEOEMBHELVLLEDHEELENE I
FhMNEREDIRTERBEVU TS ook CORHERBREOR
BREKRY. RODEFEONVNRERZBEVWTL29%BOERRER S 2,

FRRTH/ROINEAFEEFSFTEER. BNEROS X B LU 0% D
B UT. FhENEYROMSE 5.3 JiBLUI0.6TH L. 2
ENHEBEOSHBLIUVI0BED MU TH. FhPENRLAHB LUSB.8
HTHoleo BINEBRCHISIFEFATELREFNERICHT S
BETABEOEUREIRBL. GFELHLPBRIVEVETH k. &
BEPRa TV TCTUBSORERLZZELELV. BEENOFHEUYLRZWL (B15E.
BW3FE. BI1M) ). T UEANOMBTRLLIAEBOKT. FHE
DEDVPEVSETIHLRZLOBEERY., KEETH 29 O
BIERARIIVBERRELHDLDhWBVWLODEEZI S >N B,

B2 ERHETFARBY IEERN

RE, a2 OoBGtARCERDIFOTAT. BEEEXATI
FIFAQ7HIVIRBEEL. NHEBRAFE-EOBELRS LS
BEARACROAHL .. FECHFORBREBRA U L,

1. R RUHE
EL ) : i) A :H"
FAZUBEABRBEAERTBRNOE LAY A (B1720n. M O5.4
m TiFok. 1984F A 128 T A ‘HiRRE’ (2HI10HHE)
BEHU. ShERBERYILLATERLU. EBINETRIE LR, 72
B, BHRBUIAHLTELVE. SFIX4UT7FIVIUART Y
FTISAHY. A2 NY = Tetranychus kanzawai Kiswins OFH
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BRDdhlehd, 2933207 I CHEOABRVWDDVP
A Z7OANYY L~ ABELAKE—CEERAGU 2.
EZAUNTARRZHEDRREIVARCEY Y. BRI (8K
BW BWMTH) Uk, EHS5HZOAAITHR.. BERRIZAY
REXHETRNBBUTVWAIF IR A7 IIIRKMU B T
BABOFELLZF 2T OELEMOBTARET S HIKRTIT> 2.
HREWR.. FSEEEOGEVERM»S IK, IR, OE. VEREL. IR
WEMBRABRHNELULEARTFLITHO TR L, IKIIEYR
VAAHSH. MEWEXN LB 22EEL. BPMCHA., 7
FARAABEZBAH V2. VEIFABOKME2{ThHh 312 5w Bk
HEYV2gDHARAL T 7 YRR ZHALEL., FOHDME & EEE
OXRBARITV., WHENXE, BAOBERURATRIEFig. 41
urbko

10K E U I - mmmumwa&axnom&mmﬂzﬁnm
IRZEDOERE . RERUANLROEL2HANE, 8. RROEI/D
EWVE CEVHRROBIALA) ERER/BEHT THNE.

2. FRRUEER
IFIRA 7Y ITIOMES
BRIEBGZES YK - %mﬁmlﬂtﬁﬂmﬂaéﬁguu
Ulzo X TRKMAK. HAKEEFECH ML, EH3EBWCIELR
VAR MI08H. HBASTHWE VLN, TORTEZEEF—-F LR,
BT TEYEZ VM BIO~208H. IH20~500i% ok, OXT
HikfEg,. EEBREEECHML. EH6EHABRWCEX L VKB 4.3
WLV, FhUBI~EEER T TEOEA BT R2IToR. DX TW
THAOHB L. I~2BBEE OO0 RRFLITok. VETI
EHIAOH R T TWHEYE- VM B0.03FEUTORD TESETHR U .
FOHBERRWMU M. 1~2EFBROI0EOER AL,

ETEYL OMMO.FNMEsh k.

BRED, BHEOEHEWHKOTEIRAKOMATEY. £ T
OEPABLULES, EYRh BB EGBRBOMREEWIEDOHEMN
NEH»ohk (Fig.42) . |

BEECBUAEL LV BHBOEHEE LD TFig d38TF Uk, T
HMAOHBIF TR I~NEOEHUEAFOHER TH >k d. TOHITHE
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Fig. 41 Fluctuation of population of Thrips palmi on the egg-
plant cultivated in a plastic house for each plot .
Densities in each plot were controled by spraying
insecticide. Insecticide was not sprayed in plotl.
in plotI and plot II insecticides were sprayed to
contro! the number of insects at the expected level
(5 adults per leaf for plotd and 2 for plotll), and
in plot IV insecticides were sprayed at the same time

"as in plot M. Solid and broken lines indicate adult
and larva, respectively. O indicates chemical treaiment
.as fodlows; @: carbosuifan (G,2g/plant), @: BPMC
(E,x1500), @: prothiophos (E,x1000)
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Fig. 42 Relation of the number of larvae to the
number of adults of Thrips palmi per leaf of
the eggplant cultivated in a plastic house.
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BH~EH1408#%) OFWEYRLOMHABIE. X TI15.680. O[X
T4.8. MET1.80. VX T0.28iTH o k.
BREBTBERLADLLNHERLZ 1 AMI LR L D TFig. 44
WRUE. 1H#H0EY%E0INHERILIIS0~300TH 0. XEOE WIS
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Fig. 43 Comparison of population fluctuation of the adults of Thrips palmi on

the eggplant cultivated in a2 plastic house hetween plots (Redrawn
from Fig.41). '
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Fig. 44 Changes of yield of the eggplant for each
plot. Each line represents the same plot
as described in Fig.43.
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Changes of the percentage of injured fruits of the eggplanti cultivated in a
plastic house for each plot, ((A) Percentages of fruits with injury on calyx,
(B) Percentages of fruits with injury on pericarp, (C) Percentages of fruits

with severe injury on pericarp) . Each line represents the same plot as described
in Fig.43. '



OHLSRROUBELVRRPE Mok, T RELAXZLREOH IR
KOG (FMPCILET) . 2TOXTLANHENMMEE L TEF—F
THYL. 2PPHEHF ZMUTORZREOS S RROUAL IXTTI
%. DX T44%. MEXTB5%. VX TEHTHoRo
IFTIFAOTHIIROEE L YE

FEEHEFEOMREMIT T 2. WEHAZED & YEFENE
TOAEOHR LRI EONHERUVERE UNERELIRTEDT
RECERZEFTIREOYNUS) BHELU. AEBSOEY L 0 L%
OXNBIEEOMOHEEERDE, A—FEXTH->Td. MILKDE
JERRRoR D, BBERERTLOIRXIRAY. 18 (78) %
Bl & UTHELVR. BRHFOMKIELr 2R OMITIE—& O ME
Wil ohlbhoaW, HHAKOMBEE:EREOMICEHICIEDH
HMRH0. TOHMEEDTEM > (Table 13) o

SRR RZHURBRY 20 NEERVERE (RERZEOH B R
FOYE) & ANHMMOEY LV FEHRABEOMRERD.
Figd8WBRFR Uk, CORBRTHE L AEENE (EXMR2VKEIL.E
BHEAT) T, NEREIEECLI DD I BRCEE -ETH L. FY

Table 13. Changes in the value of correélation
coefficient between the number of
adulis of Thrips palmi per leaf of
eggplant,and the yield and the
percentage of injured fruits.

days after yield % of injured

planting fruit
91 -0.319 0.855""
98 ~0.038 0.844°"
105 0.066 0.835°°
112 0.281 0.917°"
119 -0.193 0.957°°
128 -0.134 0.961°°
133 . 0.193 0.953"°
140 0.345 0.880°°

**: significant at P=0.01,
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Fig., 47 Relationship of the number of adults of Thrips palmi
‘ per leaf to yield and the percentage of injured fruits
of the eggplant cultivated in a plastic house when

smal’l injury is allowed. Symbols of figure are same as
in Fig. 46.
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Number of insects per flower (M)

oct  Nov Dec Jan " Febh Mar Apr Hay Jun Jul

Fig. 48 Fluctuation of population of Thrips palmi on the sweet
pepper cultivated in a plastic house for each plot.
Densities in each plot were controlled by spraying
insecticids. lInsecticide was not sprayed in plotI.

In other plots, inseclicides were sprayed to control

the .number of insects at the expected level (2,1 and

0.1 adulis per flower for plotll, plotll and plot IV,
respectively). Solid and broken lines indicate adult

and larva, respectively. The ordinate is represented

in log scale (log(N+1)). O indicates chemical treatment

as follows! @: carbosulfan (G,2g/plant), @: BPMC (E,x1500).
@: prgthiophos (E,x1000), @®: sulprophos (E,x2000) |
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Fig. 49 Fluctuation of population of Thrigs:galmi on flower (A) and on leaf (B) of the

sweet pepper in plot I . The ordinate is represented in log scale (log(N+l1),
log(N’4+1)).
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leaf of the sweet -pepper cultivated in a
plastic house. The ordinate and abscissa are

represented in log scale (log(N+1), log(N’+1)).

-1056 -



- 9071 -

10
N
=
S
L"
©
=
o
4
~
2
-+
=
o 2
<
g
o
t- 11
v
K]
E
=
=
0.1

Oct ' Nov Dec ' Jan Feb , Mar Apr May Jun  Jul

Fig. 51 Comparison of population fluctua@ion of the adults of Thrips palmi on
the sweet pepper cultivated in a plastic house between plots (Redrawn
from Fig.48). The ordinate is represented in log scale (log(N+1)).



FIg AR Ueo BB OB BV THENO T LD T i
?vk»'&«@@E®EEMM@®Twm<\ﬁk?%ﬁﬁtbms
BTHY RABOU/I0UT TS oo ZhitH L. ETEMHRHE
<£6nho§h~ﬁm%w%ﬂ&ﬂwﬁ%t%&ﬁm%ﬂm@ﬁm
WM?&O(N&w)~ﬁ%@%ﬁﬁﬁmmmwm(y=mm+am
X, [=0.75"", N=36) @dohh, HHOEADHLEE. BT
OABOBERDPRY B R>THEHBNTHEY (Fig.49) . J64
ROBBIFUT CRYHOBEAOTEE R B hT. Thil Loy
TMWT@ﬁEﬁmﬁmmﬁh\%?®ME&M@%DE(ﬁg%)o

Yield / plant (kg)

0
0 N D FoooM AN )

Fig. 52 Changes of yield of the sweet pepper culti-
vated in a plastic house for each piot.
Each line represents the same plot as de-
scrihed in Fig.51.
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INFER T T X 482.9kgs O, M. IVEEH3.lkgTH V. COBHEBL
THEMOEEED Mok, _

BERXBIIERE (RECLEOHIREFORA) OF#HEFig.53
WRUbk. NERIELETEDRERRBRI1IHDKRBEE—-ETH-
2o AHDSCHOEWERRI IXT6%. DX T45%. MK T25
%s NETS%T&‘DTH:& ir{.’.\ k%ﬁ(ﬁ@&%%%@%‘lé%\ 1H
PEBERXIFTFE—ETCH>%. AANCHRPHUTOREREOH SR
HOHGWIETCH%. IXRT31%. METI2%. VRT2%TdH -

D7 IWIOE =
BELHEOREERHEFTAILDIE. 1DAMOHAORERL &
. PEEFRUNERELIRTEDODRERZBLEHEL. BHOFEY
YRR EONBEEOEEEDLEDRE, BB, A—BERXTH
2T, MLLVBENELRSREYD. AI—EERKABICL VIR
A 1T (7)) REGEUTHE VR, 42 VMABONEIE
EREEOMR I —FoMmEBd shiihok, —H. KhHon
B ERBOMIZIZ I BUREIBRLAOHBY SV, 4HURZEOD
B ED TR Mok .(Table 14) .
R, ABPACHETOMYRVNERERVERREE. 4N
CHITOEYEY L VMBKEOMBRERDFigSMEHARUE2. &
DRBTCHEIN-EERE (EHR2VME 7.20UT) T, NHEE
MBERCIPODDYVRSEBEEFE T THoh. YL VBB ONEE (
x) YERE (y) offficiiz=~3.03+113.11x (r =0.98"". N
=12) OFLVEQOHENBD N, Tk RELEORVHELED
VMR (y) ¥ LV HBONKEEORICIIy =3.13-3.33x
(r=-0.92"". N=12) OFmLVAOHEANZHoh. BLEINHER

- 108 -



-60T1 -

Percentage of injured fruit,

Fig.

100

507 ©

.........

--------
......
LI

oooo

(8)

Plot I

53 Changes of the percentage of injuted fruits of the sweet pepper culti-
vated in a plastic house for each plot ((A) percentages of fruits
with injury on pericarp, (B) perceniages of fruits with severe injury

on pericarp) .
Fig.51.

Each line represents the same plot as described in



Table 14. Changes in the value of correlation
coefficient between the number of
adults of Thrips palmi per flower of
of sweet pepper,and the yield and
the percentage of injured fruits.

month yield % of injured fruit
Oct. -0.233 -0.033
Nov. 0.170 0.378
Dec. -0.012 0.417 .
Jan. -0.194 0.808°°
Feb. -0.213 0.618"
Mar. 0.107 0.680"
Apr. 0.101 0.962°"
May -0.082 0.879°°
Jun. 0.205 0.938°"
Jul. 0.312 0.941°°

*, *°. significant at P=0.05,0.01,
respectively

OOSXRUI0BFESULHT ZIUEFEFEEEL TN TN Y 2 0 B HO.
N RU0.20F R X h iz

PNEREBEHFEFVU. RRUKERVREODIERODARERE L TH
DRGERD. UL VMEKONBELERBOMIIE z = -2.98
+78.32x (r=0.90"". N=12) . 2R ENER L OMIlIy =
3.15-2.23x (r=-0.90"". N=12) oFgLHilxZEDdsHh. 4
ANEEOSRRUION B W T S UBFEEEIENThiEYL
DHO.IBH R U038 L HEFE X h 72 (Fig.55) »

3. #E
E—=R2BEVTH. $aIY. FRAEERCEAIRAAIC L I
MOBELZ—EXREDIE VR, E—IUTIIEHD o WIEMKL T
O BB THEVEDREWNNCEIEESELCE UL Dok T 1.
1A»S3ADKEBHCXEERE (18C) WiELuRVWAME .
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Fig. 54 Relationship of the number of adults of Thrips
palumi per flower to yield and the percentage of
injured fruits of the sweet pepper cultivated
in a plastic house. @ : total yield, A : yield
of uninjured fruit, O : percentage of injured
fruit The ahscissa is represented in log scale
(log(x+1)).
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Fig. 55 Relationship of the number of aduits of Thrips
palmi per flower to yield and the percentage
of injured fruits of the sweeil pepper when
small injury is allowed. Symbols of figure

are same as in Fig. 54. The abscissa is
represented in log scale (log(x+1)).
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Number of adulis / leaf (cucumber,eggplant)
or flower (sweet pepper) (N)

Fig. 56 Schematic representation of the relation-
ship between the number of adults of Thrips
palmi and yield. Solid and broken lines
indicate uninjured and total yield, respec-
tively. The abscissa is represented in log

scale (log(N+1)).
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LAVHTHEDINTEY (B - [{S. 1972) . 775 L VEESR
MEPEOEFTRREIIEREIFTA. F—v xRy TREL.,
SHUEREOHOLHAFTETEN ST A CL.0Hen®. E—I 2T 0.8
BH/7em*THAQIIMMU $a2a9) T 0.3/ cn?TH B Ll E N
TW3, ZhaDZeEMd, FA. E— Wbk~ 2TV DOHR
MEREANIMIVDOEELION D,

—7. EROHELE (Fig.56. RH) MR vV, A, E—
TYUTHUL. 2RO BHEHD LN T 2T FEEE LS 2IUT
YL URKE 4B E2NHRECRLVT 3 REFEEELERERD -
O U. TATCTREY R OBMHO0.080A. ¥ — I Y TlLiEH R Y K
HONGHEEBDTEI 2 Thid. KR P T TUHELERE
HEU. BEANOFERDRBY (B1E. B3FE., H15) okxl.
A (1R, £3F, E2Hi) - E—Y (uExs. 1982) TURE
RREDPFATHELETZCEWRIBZEEDhS, RENOBEBENEND
A3E. REHRBTBEBETIZ3CEENAEIAINIREBNTLHHE
BT (RIFa. 1976) ERREIHQISI Y FPAETTOURENELEZL
TAHEFABEN 4.3/ n®TtH230LW L. REHAREEXHh S+
A E—=R Y TOMAROI0KFENCHTI2HEFBTETELERETH
0.41. 0.29BH /m2¢ . REAOERMENS 3R HEAETHFETEL
ELIRBZERHEIN TV S, EANOMERL & AMBHNHEENITHR
DF a2 RER, BRAOEENENEEXDOT A, E—T Y TUH
EHXRTEESRDTEL. FOLDBBRBEHERIEBREREIL S,

IFTIRAUATHIIUIRESZ T AL E~TVOREANDOHEUA
PTHoERZMAVEBROEERY. OPVWEAREIRBEO—BE R
W2 BI” Rehd, REEHTUREABELB Y 3EMBRE:
UVTOREMNRMENEELRED., HEHLEINEIRETE>THF
BIhRVIBENEWL, LU, MEIRE (VEROESIE
W) 2HFBT32LLL0. R2ROoNEEDOS B EAM W T 3
EMARELFATEY R OBBO0.1TH. E—I Y THEY R 0RO,
1I8EH &R Y., TXNTOELRHFBRAURVWIEAILHERF AT 2.1, £—
TUT 1.6 Roke RREOBLEMNTZLEOEMERI L oHE
HEBEBAZLELTZILOEFEFLOh. EHBHOHE2E>» T 2
BIBELEHEREZOHEOHMHEEOERITLOEELELO>N %,
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EFNLURI MY ZEFN (Lesuies 1845) & UL 25CO—5ER
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MR TROD2AWEHAE MBIWWE Y (Fig.8) &bl EFR.
FEIHEENRROE (BF1R. £1F8) 2Huvk, vabs. I
ME6H. HHaliM =S H. 4 (KETWHIW - WESHh e THE MW
&) MEz248. FHEBRBHEBIRTIHETT S FTOMWME328BE L.
BMHOAEHETHIIMTONY PILTHERA2ARDL VL. B4R 0
ETFRIEIIH0.997. FHH H0.95. WiH0.97& Uy AAHIWLFig. 28R
Bilc kO RBERAVWE, FEHE. FLH2EHMEO. TO#%
HHEBOPDHh VR BYR0AE L. tEIhE (FREMTO.71,
ZRMTO) . MK E ULk,

Fh,. RS CEYLORBEBETIHE THREBBHERRA S 1
H22¢. BIUEFILOEHM P EBERETOYLILVL—-Varvk
ThRbkd., HHELRETEEDRIRVEREL.. BEITRBERD
WM 20Uk, BEERCIBHYENHE. EFEOKETR
SDhTRRERMEENETIFZ23b0DEL. y=1—¢e 72093 (x  ZEY
OMBRE. v, KEHER) CUTEFALRZHEARRAR.
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Table 15. Parametric values used in the mode!!’

Reference
Developmental period: 1-1-12?
Egg 6 days
Larva 5 days
Prepupa and pupa 4 days
Survival rate: 1-1-1%°
Egg ¢.987/day
Larva 0.95/day
Prepupa and pupa 0.97/day
Adult variable with aging
No. of eggs layed/day: 1-1-12}

1-2 days after
emergence

thereafter

Sex ratio of progeny.
not inseminated

female

inseminated female

Density effect

Low density effect

Economic injury level

0.71
Not operated
y=]-g20-93x
y:rate of
copulation
x.no. of adult
female/leaf
3.1 adult females
/leaf

Yoshihara and
Kawai(1982)
[-1-12
1-2-1,1-2-2%?
1-2-3%

2-2-12

1) in this model, the population of Thrips palmi on the
cucumber in a plastic house qnder the constant temperature

(25°C) is assumed.

2} VYolume - Chapter - Section of this thesis
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Fig. 57 Simulated population growth of the female adulis of Thrips palmi on
cucumber without any conirol based on the matrix model. As for the
details of this model, see Table 15 and 16. Assuming that initial den-
sity is 0.005 female adult per leaf and no aduli invade after pianting.



Table 16. Control methods used in the model

1. Insecticide spraying

Mortality 90% for larva and adult
0% for egg and pupa
2. Prevention To vary the number of immigrant

of invasion
3. Reduction of density To vary the number
of seedling of initial density
4. Mass trapping using
sticky trap a. 1 trap/2.0m?
Trapping rate 2.00%- 1-2 days after emergence
6.00% thereafter
b. 1 trap/3.3m2
0.67% 1-2 days after emergence
2.00% thereafter
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Number of female adults per leaf(N)

insecticide spraying
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Economic injury level ’ \
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Control threshold | R
0 v
50 100 (days) 150

Fig. 58 An example of simulated fluctuation of the population of Thrips
palmi on the assumption that insecticide is sprayed when the popu-
lation exceeds control threshold (CT). In this case, CT is con-
sidered as 2 female adults per leaf, initial density is 0.01 female
adult per leaf and no adult invade after planting. The ordinate is
represented in log scale (log(N+1)).
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53 An example of simulated fluctuation of the population of Thrips
palmi on the assumption that ipsecticide is sprayed when the popu-
lation exceeds control threshold (CT) and three days afier that
spraying. In this case, CT is considered as 2 female adults per
leaf, initial density is 0.01 female adult per leaf and no aduli
invade after planting. The ordinate is represented in log scale
(log(N+1)).
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Fig. 60 Relationship between the control threshold (CT) and the
frequency of spraying on the assumption that initial
density is 0.01 female aduli per leaf, and no adult
invades after planting. Each point is simulated
according to the matrix model. Symbols of figure are
same as in Fig. 60. The abscissa is represented in log
scale (log N).
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Fig. 61 Relationship between the control threshold (CT) and Lhe
frequency of spraying on the assumption that initial
density is 0.01 female adult per leaf, and G.000] female
aduit per leaf invades everyday after planting. Each point
is simulated according to the matrix model. Symbols of
figure are same as in Fig. B0. The abscissa is represented
in log scale (log N).

0.5FALA LTI, EFRBENEVECLERAEEL M 5 5.
TR ENEYN LY 0.5HUT T ICEBREELELIRIET L
T2 RERMEAREBRO VR, TLEBREESEYRY 0.0
ISEHE VBV E RERToRBW. WO 6B ORKA T HAKTEL K
WU BHTEZERI»SOEHRHATERAOR VA IRIBE Y
Z2HOELIBNR. BAOHZHEW. BAORVES LR, B
ETAENREERPTATHLERAFEROEN LI Mok, .
BOEREE. EFREELBI R INAT ZAEREN. KELO
BABAEBERR LR, FYRBA A EEZx o0, LVbTiE
AORVESGRRCOMBEIEHE 2.
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7 10 13 16

“Interval of spraying (days)
Relationship between the interval of spraying
and the frequency of spraying, when insecticide
is sprayed periodically on the assumption that
initial density is 0.01 female aduit per leaf
and no adult invades after plinating. Each point
is simuiated according to the matrix model.
When the population of adult female does not ex-
ceed the economic injury level for 180 days, the
contol is regarded as effective and the interval
and freguency of effective control is dotted in
the figure.
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Fig. 63 Relationship between the interval of spraying
and the freguency of spraying, when insecticide
is sprayed periodically on the assumption that
initial density is 0.01 female aduit per leaf,
and 0.0001 female adult per leaf invades everyday
after plnating. Each point is simulated according

to the matrix model. When the population of adult

female does not exceed the economic injury level

for 180 days, the contol is regarded as effective

and the interval and frequency of effective

control is dotted in the figure.

Q! Spraying was started t4 days after plantig
(0.006 adult/leaf)

@®:. Spraying was started 21 days after plantig
(0.023 adult/leaf)

O: Spraying was started 28 days affer plantig
(0.032 adult/leaf)

B: Spraying was started 42 days after plantig
(0.125 adult/leat)

A Spraying was started 56 days after plantig
(0.473 adult/leaf)

A Spraying was started 63 days after plantig
(1.742 adult/leaf)
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Fig. 64 Effect of the prevention of invasion after planting on the
delay of population growth on the assumption that insect
does not infest when the population starts. Each point is
simulated according to the matrix model. O: Population
does not exceed economic injury level. The abscissa is
represented in log scale (log N).



-8¢CT1 -

Duration of effective control

180

until the population reaches EIlL

(=]

Fi

0q

100+

0000

— _
-0 0.0001 0.001 ~ 0.01 0.1

Number of female adults when the population starts (N)

. 65 Effect of the reduction of initial density on the delay of population growth.

Each point is simulated according to the matrix model. @: No adult invades
after planting. Q. 0.0001 female adult per leaf invades everyday after
planting. @ Population does not exceed economic injury level. The abscissa
is represented in log scale (log N).
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Fig. 66‘ Effect of mass trapping using sticky trap on the assump-
tion that initial density is 0.01 female adult per leaf
and no adult invades after planting. Each point is sinu-
lated according to the matrix model. O: 1 trap / 2.0m?,
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