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RO BEYBEER FORBRBEIC LD XD ITERMN
LCBERNEmEERL 2, BEIVWTRL TR
EER LU, BEBMEEMIC HS870031 Bk LU
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WHIKIZ X BHEFUC &L - TEEHRA 10°, 107, 10 cfu
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BREEEIT> CTWAEI 7Y 775 LV BHRERE
H1E I8~ 21 M L EEEREREE KL,
ME BB 2 VET 20 AMEE L TEFRR
EREL, 775 LYHRECLEHEEECHEE,
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1. RRENEET A M2 ERERABHICLET42T
TSLVICHTHHBRMBETISLCOXRBEICRIEFE
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1) 797755220 5B E

HS870031 EMkBEE BKE M, BRABERIIT 77 4
CEESEL LBRDHESRS N, L L, B
HTEH2L0D0RAAE HET 5 &5 IR
Rl E < (Table 18, 20, 21, 23), B HFEEELAEW
Ha (Table 18) WE Atk 1 @RMIBETT 75 4LV H

BEAEBE L, MBEREAE 2ET > ERBRIIBNT
LEROEEERL, 2EEOEKTHETCHLREEY
TSLVEENEEL, 2EHEKMAERIITFOEREN
W Uiz (Table 17, 19, 22) . ABEGE BB BT VD
D 5 HFE BB R OB R ER L T,

HP890972 B Fk 1% # WK #ic AT Tl B B Tk & & S BT
REBRICTI T TS L OBBARD LN, BB
RREED SNz, (Table 17 ~ 23),

BB, KO EROBBREMAICL>TF 27
DEBIZRIFTEEIDOSN LD - T,

Table 17. Effect of spraying by bacterial cultures

against numbers” of Aphis gossypii and predators in greenhouse

' Bacterial Aphid, Days after spraying”
isolates Predators 0” 37 13 21 27
Aphis gossypii 87 19 45 9 62 120
HS870031 Epistorophe balteatus - LY ’ 0 0 0 0 0.1
Chirysoperla carnea . L 0 03
Salticidae spp. : A” 0 0.1 0 0.1 0.1
Aphis gossypii 60 105 321 992 1270 8267
HP890972 Lpistorophe balteatus : L 0 0 0 0 0 O’
Chrysoperla carnea : L 0 0 0 0.1 0.1 04
Salticidae spp. : A 0 0 0 0 0 0
Aphis gossypii 71 4 9 22 23 17”
Tralo- ”Epistorophe balteatus :’ L . 0 0 0 0 O
methrin® Chrysoperla carnea : L 0 0 0 0 0
Salticidae spp. : A 0 0 0 0 0
Aphis gossypii 46 107 311 1022 2283 1437
Control WEpistorophe balteatus : L 0 0l 0 0.1 0.2
Chrysoperila carnea : L 0 13 Q.1 1.9
Salticidae spp. : A 0.1 0.1 0 0

a) Numbers per a cucumber leaf .
b) Spraying were treated two times.
¢) Just before the first spraying .
d) Just before the second spraying .
e) L larva.

f) A adult.

g) Tralomethrin (dilution : X 3,000) was sprayed only one time.

2) 7T LY ORBEICRIETRE
ERAXTIREETHILT T I LVOHRER
WTHiE T Y F T Epistorophe  balteatus, ¥ k7
Y HHY Ty Chrysoperla carnea, > 3 7 H ¥ < /)NL
Aphidoletes  aphidimyza, NI N ) 7 EH (T b
7 EFL) Salticidae DFEMNFD BN, F/z, FEER

Be LTy 7INFH (775 3FH#) Aphidiinae |
GBS (NI H Y H) Entomo- phthorales 28 HEFE X
770
Ta s AR LRI R TREIRATTOBE
HMIE < HIPR & Llg - 7248, Table 19 TR LIz & D4z,
ERIRORBFRAE CREABREVEDONL
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Table 18. Effect of spraying by bacterial cultures against numbers”

of Aphis gossypii and naturai enemies in greenhouse

Bacterial

Aphid,

Days after spraying

isolates Eﬁgsai‘t%rss’ 0" 2 6 13 20 27
Aphis gossypii 337 111 208 1080 1744 1770
Aphidoletes aphidimyza 1.7 0 0 0 0 0 0 '
HS870031 Salticidae spp. : A” 0 0 0 0 0 0
”Aphidiinae sp. o M 0 0 0 08 1.0 10
Entomophthorales spp. 2.8 1.3 0.7 2.0 0.8 0
Aphis gossypii 127 228 472 1185 1716 1901
Aphidoletes aphidimyza . L 0 0 0 0 0 0
HP890972 Salticidae spp. : A 0.2 0 0.2 0.3 0.2 0.3
Aphidiinae sp. 1 M 0 (4} 0 0 0.2 02
Entomophthorales spp. 5.5 6.3 4.5 3.5 22 22
Aphis gossypii 342 10 1 0 1 1
Cyper- Aphidoletes aphidinyza : L 0 0 0 0 0 0
methrin’ Salticidae spp. : A 0 0 0 0 0.2 0
Aphidiinae sp. - M 0 0.2 0.2 0 0.2 02
Entorrophthorales spp. 83 0 5.2 0 23 4.5
Aphis gossypii 124 158 278 515 897 1188
Aphidoletes aphidimyza : L 1.7 02 02 0 0 0
Control Salticidae spp. @ A 0 02 0.2 0.3 02 02
Aphidiinae sp. : M 0 0 0.2 02 0.2 04
Entonophthorales spp. 4.8 6.2 5.0 4.8 8.8 3.6

a) Numbers per a cucumber leaf .
b) Just before the spraying .

¢) L :larva.

d) A adult.

e) M mummy.

f) Dilution : X 2,000.

o = DIz L, HS870031 B #E$ & U HP8Y0972 B #k
PR DEAG 3 ABICIIERAR & ERICH RS
LNBZehb, BBIEZNEBYAREL O EHRES
N,
b5y 7 TEHHRIZOWTIE HS870031 BB BT E
MOEBIKREL, BMERCRIREZRDDLI I LR
T&4h ot (Table 200, LA U, BIRAYBRA & [
BIZEAH»S 12 HEOREBE TR HEUHRI/HREN
7z (Table 23), HP890972 BEM:BIIEE BMIZ >\ TiL
B ACHENRDOLNT, AKX & EEDRER
MTHMBICLEENE < 7z - 72 (Table 20, 23),
YR 2ZHAT O VHRIZOVWTEBRAHEENE
SHRE Lish o=y, Table 17 THRLELD I,
HP890972 B M B ME TIE, EHHAX L RO
FAaRMERL, BBEIXEIAVWEHEZEINT,
HS870031 BB BB AKX TIE., BHARB LV
HP890972 WM BRBEA X & LI LT, TORE
e pBEN IR IR RA L 0 T BEN PRV R

Na», HLEEOEEBIH D L HEI N (Table
17

NI Y7 EREBRIZELCRERC L > TRZ -
A BREABIIEENET LERBAER (Table
19, 23) CEBAHRE ERRRERREZRTHABRER
(Table 17, 18, 20, 21, 22) £ 2H 0. FTDOHEIZEL
TWRHERE Lish o Tz,
EEUKETHLT T INFEOTI— (FECE
DI TRICE->TETTILYEERL, NEBICHEY
WAEET A) R LT, BARTOBE ;MR HIR
L L lops, Table 18 TR LK DD, FERH
BRRENTLOOEENK & O REIRNZ R
L. BEIAE AV EHEENT,

KORBEE (N A E) oW Tik, HP8I09T2
P BS E B X T O K e AR O AR 2 7R L
(Table 19, 20, 22, 23) &I #BEN,
— 77, HS870031 B Hk& W #om Kd, M KT t
NB Y RFEERS DT < x> 7o (Tablel9, 22,23),
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Table 19. Effect of spraying by bacterial cultures against numbers ”

of Aphis gossypii and natural enemies in greenhouse

Bacterial Aphid, Days after spraying’”’
Predators,
isolates Parasites 0 3 77 14 19 27
Aphis gossypii A° 96 22 165 298 797 149
Epistorophe balteatus : L’ 0 ¢} 0 6] 0
HS870031 Aphidoletes aphidimyza : L 0 0.7 17 ] ¢} 0
Chrysoperla carnea L 0 ¢} ¢ 0 0 0
Salticidae spp. | A 0 0 Q 0 0 0
Entomophthorales spp. i ¢ ¢} 7 70 687
Aphis gossypii @ A 73 151 600 1013 337 289
Epistorophe balteatus © L 0 0 03 0 o] 0
HP890972 Aphidoletes aphidimyza : L 0 1.7 13 0 0.3 0
Chrysoperla carnea : 1. 0 0 0 0 0
Salticidae spp. : A 0.3 0 0 0 0 0
Entomophthorales spp. 1 2 13 228 1167 1200
Aphis gossypii © A 219 0 1 1 12 16
Epistorophe balteatus . L 0 0 0 0.3 0.3 0
Tralo- Aphidoletes aphidimyza @ L 0 0 0 0 0 0
methrin® Chrysoperila carnea . L 0 0 0 0 0 0
Salticidae spp. : A 0 0 0 0 0 03
, Entomophthorales spp. 6 7 3 0 30 26
Aphis gossypii @ A 3s 80 169 952 760 292
Epistorophe balteatus : L 0 o ¢l 0.3 0 0
Aphidoletes aphidimyza : L 0 0.8 1.3 0 0 1.0
Control Chrysoperla carnea : L 0 0 0 0 23 0
Salticidae spp. : A 03 03 0.3 0 0.5 05
Entomophthorales spp. 1 3 13 10 462 1950
a) Numbers per a cucumber leaf . b) Spraying were treated two times.
¢) Just before the first spraying . d) Just before the second spraying .
e) A adult. f) L:larva .

g) Tralomethrin (dilution : X 3,000) was sprayed only one time.

Table 20. Effect of spraying by bacterial cultures against numbers *

of Aphis gossypii and natural enemies in greenhouse

Bacterial Aphid, Days after spraying
Predators,

isolates Parasites 0" 5 11 16 20
Aphis gossypii ‘A’ 30 5 15 37 58
Lpistorophe balteatus - LY Q.5 0 0 0 0
HS870031 Aphidoletes aphidinyza . L 0 0 ] ¢ 4]
Salticidae spp. : A 0 0.3 0.3 0 Qo
Entomophthorales spp. L0 03 2.7 23 2.7
Aphis gossypii @ A 23 54 117 338 332
Lpistorophe balteatus © L 0.3 1.0 0 0 0
HP890972 Aphidoletes aphidimyza : L 0 0 0 0 0
Salticidae spp. © A 0.3 0.5 0 0 0
Entomophthorales spp. 7.6 24.7 44.0 82.3 120

Aphis gossypii . A 272 0 0 0
Tralo- Epistorophe balteatus : 1. 0 0 [ 0 o}
methrin’ Aphidoletes aphidimyza © L 0.3 0 0 0 0
Salticidae spp. : A 0 0 0 0 0
Entomophthorales spp. 148 509 429 435 435
Aphis gossypil - A 22 76 150 381 426
Epistorophe balteatus . L 0 0 0 0 0
Control Aphidoletes aphidinyza : L 0 0 0 0 0
Salticidae spp. : A 0 0 0 0 ]
Entomophthorales spp. 10 9.0 39.3 119 184

a) Numbers per a cucumber leaf . b) Just before the spraying .
¢) A adult. d) L :larva. e) Dilution : X 3,000.
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Table 21. Effect of spraying by bacterial cultures against numbers "

of Aphis gossypii and natural enemies in greenhouse

Bacterial Aphid, Days after spraying
Predators,
isolates Parasites 0" 3 9 14 20 29
Aphis gossypii :A” 4 0 I 7 1
Epistorophe balteatus : 1.° 0 0 0 0 0 0
HS870031 Aphidoletes aphidimyza : L 0 0 0 0 0 0
Salticidae spp. : A 0 0 0 0 0
Entomophthorales spp. 1.3 0 0.7 1.0 07 0.7
Aphis gossypii @ A 6 15 10 28 41 188
Epistorophe balteatus : L 0.3 0.3 1.0 0.3 0 0
HP8%90972 Aphidoletes aphidimyza @ L 0 0 0 0 0 0
Salticidae spp. : A 0.3 03 03 0.3 0 0
Entomophthorales spp. 2.0 1.7 1.3 1.7 0.7 1.3
Aphis gossypii 1 A 56 4 0 0 0 2
Pyme- Epistorophe balteatus : L 0 0 0 0.3 0 0
trozine” Aphidoletes aphidimyza : L 0 0 0 0 0 0
Salticidae spp. : A 0.3 0 0 0 0 0
Entomophthorales spp. 5.7 03 107 8.3 37 6.0
Aphis gossypii 1 A 13 34 109 284 388 211
Epistorophe balteatus : L 0 0 0 0 0 0
Control Aphidoletes aphidimyza : L 0.3 0.3 0 0 0 0
Salticidae spp. : A 0 0 0 0.3 0.3 0
Entomophthorales spp. 1.3 1.7 7.0 24 190 479
a) Numbers per a cucumber leaf . b) Just before the spraying .
¢) Aladult. d L:larva. e) Dilution: X 3,000.
Table 22. Effect of spraying by bacterial cultures against numbers *
of Aphis gossypii and natural enemies in greenhouse
Bacterial Aphid, Days after spraying”
Predators,
isolates Parasites 0° 3 7 14" 18 23
Aphis gossypii 1A’ 22 4 13 131 37 260
'HS870031  Chrysoperia carnea : 1. 0 0 0 0 0 0
Salticidae spp. : A 0 0 0 0.5 0.3 0.5
Entomophthorales spp. 2.7 0 2.0 23 27 30
Aphis gossypii @ A 22 21 52 398 487 370
HP8%90972 Chrysoperila carnea . 1. 0 0 0 0 0 0
Salticidae spp. : A 0 0 0 0 0
Entomophthorales spp. 3.7 1.7 190 57.0 50.0 110
Aphis gossypii @ A 36 6 0
Pyme- -
frozine® Chrysoperla carnea : L 0.7 0 0 0 0
Salticidae spp. : A 0.2 0 0 0 0 0
Entomophthorales spp. 3.7 0.3 0.3 1.3 1.7 1.0
Aphis gossypii : A 4 6 i4 128 399 496
Control Chrysoperla carnea . L 0 0 0 0 0 0
Salticidae spp. 1 A 0 0 0 0.6 0.8 1.2
Entomophthorales spp. 0.2 0.3 52 18.0 50.0 180
a) Numbers per a cucumber leaf .  b) Spraying were treated two times.
¢) Just before the first spraying . d) Just before the second-spraying .
e) A adult. f) L:larva.

g) Pymetrozine (dilution : X 3,000) was sprayed only one time.
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Table 23. Effect of spraying by bacterial cultures against numbers”

of Aphis gossypii and natural enemies in greenhouse

Bacterial Aphid, Days after spraying
Predators,
isolates Parasites oY 6 12 28
Aphis gossypii © AY 100 8 25 54
Aphidoletes aphidimyza L 0 0 0 0
Chrysoperla carnea : L 0 0 0 0
HS870031 Epistorophe balteatus : L 03 0 0.5 0.5
Salticidae spp. : A 0.3 0 0 0
Aphidiinae sp. : M’ 0 0 0 0
Entormophthorales spp. 134 713 986 695
Aphis gossypii : A 258 84 25 -
Aphidoletes aphidinyza : L 0 0.8 0 03
Chrysoperla carnea : L 0 0 0 0
HP890972 Epistorophe balteatus : L 0.8 1.0 0 0
Salticidae spp. : A 0 0 0 0
Aphidiinae sp. : M 0 0 03 0
Entomophthorales spp. 115 1358 2168 1100
Aphis gossypii © A 210 4 0 o
Aphidoletes aphidimyza : L 0 0 0 0.3
Pyme- Chrysoperla carnea : L 0 0 0 0
trozine” Epistorophe balteatus : 1. 05 0 0.3 0
Salticidae spp. : A 0 0 0 03
Aphidiinae sp. : M 0 0 0.3 0
Entonophthorales spp. 427 1170 1623 553
Aphis gossypii 1 A 353 67 23 14
Aphidoletes aphidinyza : L 0 03 0 0
Chrysoperila carnea : L. 0 0.5 03 0
Control Epistorophe balteatus : L. 13 10 23 23
Salticidae spp. : A 0 0 0 o
Aphidiinae sp. : M 0 0 1.0 0
Entomophthorales spp. 318 2465 2865 890

a) Numbers per a cucumber leaf . b) Just before the spraying .

c) Aladult. d L:larva. € M: mummy. f) Dilution @ X 3,000.

FiER%hE & 7% L= (Table 27, 28),

e, ADHEZHE

BEAXTRFIVATVYZAHEL, TRtk
o THFINS ZOEBENETT2EHmPED LN
(Table 25, 27), Fiz., IEBWRWBRFAIF I ATV
T RIFTHENKREL, BEFELIETL, &
B FINYZOYH -T2y ARBERI LK
(Table 24, 25), —7. BIRHBBFOF VAT VS
SR RIETREI LR, FIUAT VY ZEHLRE

BREBEREAIZIERIRBRA L OBEENFIREL
HOLOD, FUATIVYZLCRETEELZDON
7z (Table 24,25, 26), F U A7 V¥ I RITTHEIR
pip < &L WAE KT HPB09T2 Bk & D L HS870031
B RRBAAO AN KRE S, BIERICAELNFD
BENEVWI LD -, BABRERIFEATLEH
URERB LSRR SNz (Table24, 25),
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Table 24. Effect of spraying by bacterial cultures against numbers”

of Tetranychus urticae and Phytoseiulus persimilis in greenhouse

Bacterial 1. urticae, Days after spraying
isolates P. persimilis 0° 2 6 13 20 27
T wrticae : F° 44.5 6.2 1.2 22 4.0 6.3
HS870031 P persimilis: A 38 0 02 0 05 02
P. persimilis : N’ 4.0 0 0.3 0 02 02
T wrticae : F 293 110 4.3 87 143 72
HP890972 P persimilis: A 25 03 10 05 07 30
P. persimilis : N 20 0.7 2.2 0.2 2.7 1.7
Cyper- T wrticae : F 262 128 137 203 102 206
methrin’ P persimilis:A 17 0 0 0 0 0
P. persimilis : N 3.3 0 0 0 0 0
T wrticae : F 425 572 707 117 130 716
Control P persimilis 1 A 58 42 37 127 75 34
P. persimilis : N 43 6.8 6.0 1.5 213 134

a) Numbers per a cucumber leaf . b) Just before the spraying .
¢) F: femaleadult. d) A: adult. ¢ N: nymph. f Dilution:@ X 2,000.

Table 25. Effect of spraying by bagterial cultures against numbers”

of Tetranychus urticae and Phytoseiulus persimilis in greenhouse

Bacterial 7. wrticae, _ Days after spraying”
isolates P. persimilis 0” 3 7 14 19 27
T urticae : F” 104 55.0 267 133 23 0.3
HS870031 P. persimilis : A" 7.0 43 163 0.3 0 0.3
P. persimilis : N° 2.3 97  10.0 2.3 0 0
T wticae : F 126 853 297 187 33 7.7
HP890972 P. persimilis : A 7.3 63 137 3.0 73 100
P. persimilis : N 1.7 13.0 22.0 43 5.7 7.7
Tralo- T wrticae : F 763 790 103 312 433 1260
methrin” P. persimilis : A 6.7 0 0 0 0 0
P. persimilis : N 5.0 0 0 0 0 0
T, wrticae : F 578 463 288 750 9.3 5.0
Control P persimilis © A 2.8 33 16.0 9.8 2.0 0
P. persimilis : N 0.3 7.0 11.3 23.5 5.7 0

a) Numbers per a cucumber leaf . b) Spraying were treated two times.
¢) Just before the first spraying . d) Just before the second spraying .
e) F: female adult. f) A adult. g) N:nymph

h) Tralomethrin{dilution : X 3,000) was sprayed only one time.
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Table 26. Effect of spraying by bacterial cultures against numbers”

of Tetranychus urticae and Phytoseiulus persimilis in greenhouse

Bacterial T wrticae, Days after spraying
isolates P. persimilis o 6 12 28
T wticae : F* 483 1.8 163 147
HS870031 P persimilis: A 120 0 03 08
P. persimilis : N 13.0 0 0.3 0.8
7. wrticae : F 47.8 05 5.8 433
HP890972 P persimilis: A 130 0 0 03
P. persimilis : N 18.0 0 0 0
Pyme- T wrticae : F 36.0 12.8 323 90.3 ’
trozine” P persimilis : A 83 13 10 100
P. persimilis : N 13.0 03 0.5 10.0
T wrticae : F 35.8 7712.3 77711.0 280 i
Conwol P persimilis:A 80 L5 08 27
P. persimilis : N 13.0 1.3 0.3 1.3

a) Numbers per a cucumber leaf . b) Just before the spraying .
¢) F: female adult. d) A adult. e) N: nymph. f) Diluton:@ X 3,000.

Table 27. Effect of spraying by bacterial cultures against numbers”

of Tetranychus urticae and Phytoseiulus persimilis in greenhouse

Bacterial 1. urticae, Days after spraying
isolates P. persimilis oY 3 9 14 20 29
7. wticae : F° 320 273 387 102 140 43
HS870031 P. persimilis : A” 8.0 0.3 20 4.0 1.7 0 V
P. persimilis : N” 2.3 0 5.3 0.3 37 420
T wticae - F 216 109 23.7 10.3 2.3 0
HP890972 7 P. persimilis : A 7.3 3.0 23 53 0.7 0
P. persimilis : N 2.0 73 18.0 3.0 0.3 0
Pyme- T wrticae : F 169 146 88.0 303 33 03
trozine”. P. persimilis : A 3.7 1.7 100 33 0.3 0.3
P. persimilis : N 1.0 0 8.7 4.3 0.7 0
T urticae : F 150 142 34.7 8.0 13 33
Control P. persimilis : A 5.7 5.0 6.3 1.7 0 0
P. persimilis : N 0.3 9.3 18.0 6.7 03 0.7

a) Numbers per a cucumber leaf . b) Just before the spraying .
¢) F: female adult. d) A adult. e N:nymph f} Dilution: X 3,000.
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Table 28. Effect of spraying by bacterial cultures against numbers”

of Tetranychus urticae and Phytoseiulus persimilis in greenhouse

Bacterial T wticae, Days after spraying”
isolates P. persimilis 0’ 3 7 14V 18 23
T wticae : F° 11.0 1.7 2.0 2.7 0 0
HS870031 P. persimilis : A 5.3 07 0 0.3 0 0
P. persimilis : N° 5.7 0 0.7 0 0 0
T wrticae : F 12.0 23 4.0 1.0 0 0
HP890972 P. persimilis : A 9.0 1.7 0.3 0 0 0
P. persimilis : N 18.0 1.0 03 0 0 0
Pyme- T wrticae : F 11.0 5.3 3.3 2.7 03 03
trozine” P. persimilis : A 4.0 2.0 . 0.3 0.3 0.3 03
P. persimilis : N 7.0 5.3 2.3 0 0 0.3
T, wrticae : F 26.0 10.0 11.0 4.7 2.6 0.6
Control P. persimilis © A 5.7 4.5’ 2.5 1.2 0.4 0.8
P. persimilis : N 10.0 83 5.5 02 14 04

a) Numbers per a cucumber leaf . b) Spraying were treated two times.
¢) Just before the first spraying . d) Just before the second spraying .
e) F: female adult. f) A :adult. g) N:nymph.

h) Pymetrozine (dilution : X 3,000) was sprayed only one time.

3. BREMEFATHIDHEAKICRETEERREOE
:

BREA B AESLIUCBRBHOBMIIDWTADBZ W
BROEEIZRITTRE LT (Table 29),

ARENEREROH LT, < LT, v vET X
A R/« R |V it NN/ w w1 w ety | (I
29DV EREBRE R LUkt F 0t HS870031 EERIC
S UBMWHEE %R L, HP890972 BRI K L T,
EERTOYIRPYTANIY = NEBLIUF /A
FFA R - P HREOREFEEER L, HESERER
DBERKBEE MBI Y AFYIF )N
HP890972 B Ak 126 L Tl WHLEETE #: % 71 L, HS870031
BRI LT, X I - AR R R TR R s &
UHBENAROHEEEE R L, Fh, bXFY
V=R F S A F A F - b LD HS8T0031 EHED
HBFAC—- F2BEIELHLHRLNT,
BHRABLIUCB Y HOBEE. P27 0llBEANEK
SYEE2BERRICH L TRV HIEEEERL, B{L7 2 v
Ty A X4 HPRY09T2 B MR T U CHIEE M 2R L 1z,

4. BREFHEFITIOM2ERERBORREAES &
UBBEEICLEI47I S LV HROATRES
1) RMEE

RBEBEDF 27 ) S0 5 OBEFEMEF o
KL% Table 30 2R Uiz, BERA L BE2 Bk LI
BER2 HE» D EREN GRE) 3R s
LERMEEEI T AN TEL, RBRET -
ERERAEOBH CRZOBEICERLESFa Y
DEWMHSEBMELFOMTE 2, BREME 18
A3 ERMEI TSNS F 2 Y ) ML
< AR RD e, B 22 HECBEUS
AL HEBMENEOEIN, Fh. ADBEZ2HE
ebio, BREBUCI-TCxa7VOAFTCRIET
FEIED LN RD - T,

BREEET > TWAMIZ, F 27 ) KES1EL
B LTy 775 L 0RERIZET SR THEER
TGS S O BERBMMER SO HF %% Table 3112
F L, HEHEEREE2 HBIrSFED SN, B
MMERE N T, BENE ST S N EE
B, KoE2EMKEUEESHE SR BN,
HP890972 Mk Iz B W Tk, BERERII BT 2 EHE
WEREFSVWECERMEI TSN S EEIFL
HE L, -, BEAEIS T I N S CEERD
% o 1o, HS870031 BEMkiZBWT L 100 LU 10
cfu /ml BEOCEHEEROBATEFZOEMLPED S
nizH, 100 cfu /m BEOEMER T, EEME
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Table 29. Percentage inhibition ™ of growth of HS870031 and HP890972

B BERBRBHE F125

by practical concentration of pestisides on agar

Formulation”, L HS870031 HP890972
Pesticide o Dilution 3
%o Al 2 4 6 2 4 6
Fungicide
Mancozeb W, 75 600 100 100 100 100 100 100
Mancozeb * metalaxyl W, 55-10 1,000 100 100 100 100 100 100
Procymidone W, 50 1,000 11 0 0 95 88 89
Thiophanate-methyl W, 70 1,500 0 0 0 34 25 35
Dichloftuanid W, 50 600 100 100 100 100 100 100
Chlorothalonil F, 40 1,000 71 66 68 88 87 89
Fosetyl W, 80 800 100 100 100 100 100 100
Triflumizole L, 30 500 0 0 0 97 97 97
Iminoctadine* triacetate W, 5°15 1,000 76 75 76 100 100 100
Hymexazol L, 30 500 100 45 40 100 100 100
Chinomethionat W, 25 3,000 100 0 0 91 92 93
Bactericide
Kasugamycin* copper W, 5:55 1,000 0 0 0 0 0 0
Copper ' oxine-copper W, 10-30 500 109 100 100 0 0 0
Copper hydroxide W, 50 1,000 100 100 100 100 100 100
Copper oxychloride W, 50 500 0 0 0 1 1 1
Copper sulfate. basic W, 32 500 100 100 100 1 1 4
Oxine-copper W, 40 800 100 93 88 0 0 0
Oxodixyl* copper W, 10-40 750 94 77 74 85 85 85
Insecticide
Ethofenprox E, 20 1,000 8 15 16 32 31 31
Cypermethrin W, 6 1,000 16 21 21 0 4] 0
Tralomethrin E, 1.6 3,000 29 28 29 0 0 0
Dichlorvos E, 75 1,000 61 63 63 100 91 91
Imidacloprid W, 10 1,000 25 20 21 0 0 0
Miticide
Dicofol - tetradifon E, 94 500 42 36 34 17 16 15
Fenbutatin oxide W, 25 1,000 32 39 41 48 47 47
Tetradifon W, 18 500 8 21 24 23 23 23
Pyridaben F, 20 1,000 40 22 22 39 37 37

a) % Inhibition =

[ (Numbers of colony in control ~— Numbers of colony with

pesticide) / Numbers of colony in control] X 100

b) W :Wettable powder; F :Flowable; E :Emulsifiable concentrate; L. :Liquid formuration.

¢) Days after inoculation on agar.

DESEINSETHEEIES SN -1z, EEM
EAHESEEN-EEIST2MERT 100~ 10° cfu
SEET, BHROBORHETHHOREVWIZ L5 —~ED
HEERD SN - 72,
2) REEE
BEEEROX 27 ) £ 5 OEMMEO®E
HESR I % Table 32 IR L7z, R LA 0BE2 EkE &
WZHFR 2O LB SEEMEEE ST 5 LN

TE7z, BREE S0 UL TLOEBME LT 98
TEHIEMRTE, HSS70031 BRI >V TIIE» 50
HOEHBETEH - = H%, HPBI09T2 BERIZ D\ i
FHOAEF | ESLUOBEIErSLEMME 2B
MET AN TEL, HR LB 2EWkE bR
BREIZI-TFavVABRRITEZIRD N
Mol
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Table 30.

Recovery of inoculated bacteria from cucumber root-sorking inoculated

in cultures of the strain HS870031 and the strain HP890972.

Concentration
of soaking-
inoculation

A part of

cucumber

Days after root-soaking inoculation

in bacterial cultures

HS870031

10° c¢fu / ml

10° cfu ,/ mi

Ist leaf

Petiole
Cotyledon
Stem

Ist leaf
Petiole
Cotyledon
Stem
Ist leaf
Petiole
Cotyledon
Stem
Root

s

HP890972

10° c¢fu / ml

10° ¢fu / ml

Ist leaf
Petiole
Cotyledon
Stem
st leaf
Petiole
Cotyledon
Stem
st leaf
Petiole
Cotyledon
Stem
Root

+

8

11 13] 18

il |l
e —

I
5
|

|
!

+ o+ +
|

=
"‘*_ .
e |

+ |k

-

+ |+

WE

+

a) Inoculated bacterium was recovered. - b) Inoculated bacterium was not recovered.

Table 31. Mortality of Aphis gossypii fed on the leaf of cucumber root- soaking inoculated in cultures

of the strain HS870031 and the strain HP890972 and recovery of viable cells from cadavers of

Aphis gossypii.

37

. No. of No. of mortality
Concentration of )
o . aphids " Days after releasing
sorking inoculation Total
released 1 2 3 4 5 8 9 10 11 12 14 18 20
HS870031
10° cfu / ml 18 0 1 0 6 1 0 2 0 1 1 0 12 (0)"
107 cfu/ ml 20 0 0 2020 s5(2) 0 0 0 0 2 5(2) 1 15(4)
10° cfu ,/ mi 21 2 0 0 8 o 2(1) 2 1 3 0 1 19(1)
HP850972
10° cfu / ml 20 4] 4 1 1 (1) 10(5) 0 4] 2 0 0 1 - 20(6)
10" cfu / mi 20 0 0 0 0 401 0o 2(1) a(n 0 2 2 0 14(3)
10° cfu / ml 19 0 0 0 7 0 1 0 0 4(D 1 1 16(1)

a) Aphids were released on the Ist leaf of cucumber for while the roots were soaking inoculated in cultures of the strain HS870031 and
the strain HP890972 for 20h.

b) Numbers in parentheses indicates numbers of aphids from which viable cells of the bacterial strains soaking inoculated were recovered.
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Table 32. Recovery of inoculated bacteria from cucumber seed-sorking inoculated
in cultures of the strain HS870031 and the strain HP890972.
Bacterial | A part of Days after seed-soaking inoculation in bacterial cultures
isolates cucumber 7 13 21 28 35 39 47 53
5th leaf -7
3rd leaf - -
2nd leaf - - ik NT
HS870031 Ist leaf - - *+ + -
Cotyledon - - - NT NT
Stem - - - i — ok -
Root . + e LE | - + +
Sth leaf - -
3rd leaf - - + +
2nd leaf - - + - NT NT
HP890972 | Ist leaf ot - - o - +
Cotyledon - | % - - NT | NT | NT NT
Stem . - + & - + &
Root + o+ + . + o+

a) Inoculated bacterium was recovered. b) Inoculated bacterium was not recovered.

3) WERMEEE

BEEGET TREEELT>HBEOF 27 )AL
(7.7 5 QEBME O F o BHR L& Table 3312757 L7z,
EMMEOEsMAEEEKS8HE. 18HE,

25 HED3ET» M, KB EHEE LIZRE,
EBIVTEIORREL THEEHEN BRI
7mo 7z, HS870031 HH Iz BV Tix, KFEH 1 EHL
SLEMMEYHIBET A2 N TER, WERMERE
FEERRE SR, BEECRTRIC EEME 2 TR
WETHEAT SHE CKHE, 1992) THHH., EHEH
WOESBCS W CEBEC LD EEMEE*EFHY

¢) No test.

WEALZSRBHERE Uz -1z, b, WESRME
FTTOBMEMICIL-TLFavVDEBTIRIETE
uaRovohkaho i,

Fay I OEMU»SHEEMELFHHET 55 HHT
W, FOFa2 v OREF I ELRELTESVWET S
TTI LY h O EEMBEE LR AR (Table 34),
HS870031 ERRIW BV TR T 74 v b EREE %
BT E I h - 2 h%, HP8Y0972 BRI BV Tidkh
THIETRDLIBNT 7500 b EEMESH o8
Nz,

Table 33. Recovery of inoculated bacteria from cucumber seed-vaccum sorking

inoculated in cultures of the strain HS870031 and the strain HP890972.

Bacterial | A part of

Days after seed-vaccum soaking

inoculation in bacterial cultures

isolates cucumber

18 25

Ist leaf
Petiole

ist feaf
Petiole

Cotyledon - Lk
HS870031 Stem + 8

Cotyledon
HP890972 Stem
Root

. b)

+
|

|
I

a) Inoculated bacterium was recovered. b)

Inoculated bacterium was not recovered.
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Table 34. Recovery of inoculated bacterium from Aphis gossypii fed on the leaf of cucumber

seed-vaccum soaking inoculated in cultures of the strain HS870031 and the strain HP890972 .

Bacterial isolates No. of

of seed-vaccum

soaking inoculation

aphids ”

released

No. of aphids
recovered

inoculated bacterium

HS870031

0

HP890972

0
I
0

a) Aphids were released on the 1st leaf of cucumber for 5 days .

b) Aphids were released from the 14th day to the 18th day after seed-vaccum soaking inoculation.

¢) Aphids were released from the 21th day to the 25th day after seed-vaccum soaking inoculation.

Hami FH K

BIREM R E T 5 HS870031 EEEY HP890972 B #k
BT T LVERICBI SERNMEDREM &
LCHAT A0, BEEOBRBE 2 CB0
TENOHEBEOEEBREBM LTI T 75 LVICH
THHBREEBE L. HS870031 BEHEIEE KA
B EREEERLEY, ZTORDIE,I T,
ORI AREHRORRERIIERTILOE Ebn
5, HIBETHS M Lizk iz, REKRORRIEM
i3 viscosin ¥ E X LNIZYWHELEL-TED, T
BEEA RO > TEET 77 L0008 U THERML
SR NEBREEEE RS LA T, FOD, KEK
DEBHERAICEOVTL, BERCEEEMRL -7 7
SLYVIXLTREEREL A, F-HEEL
R L TREEFEDER RO bR
%, HP890972 BEMEEE MMM I B L TIx M ABEEN
Boonizh - fzh, KERIROBERC & - TRK
ENT-EERZOT, BREVWOIHFETRT 774K
HIZEESRHDAENDBEN P, RAEEER
oD EZOLNS,
CWMAEBIREM A AREBEO -2l REERY
DERRRCRIETHBELET 5L 85T 5N
5o WMAEMBREM OFERBE TRET 22 BERN
NEWic T 5HBEIEREL TE e EROFHA
roBEBELERE %D, BRI, Aschersonia aleyrodis
BaFr oS IMEAA A LVERBRNMIIET AR
BT (FEAR, 1957 ), Avrvarvs s
Trialeurodes vaporariorum DFFREM L L THER SN
TWEHR, aF 25 IEOEYPHBFRIZAVWSGNRTY

BA VYV Y a)NF Encarsia formosa WREEE L 7m0
EENTWVWE, T, 7725V EIEREIHEL<
(Hall, 1981, 1985 ; Hall and Burges, 1979 ; JLIR &, 1984
DR - Kb, 19920 PEE, 1988). MAEWIBIERE M
ELTHIREN TS Verticillium  lecanii VW& A V¥
VY YANFIZRPET EHN, TOFEBROHREET
EEBRCORBERIZVEENTVWS, EBZ, Z
NEDARBR 7 7S LVEORER, NY_E%2H
RIZFUVATUSZ, HEVEEZHER (RANF
NF) EHLTOLREACEEN TN EENT N5,
AU ZEMmS, A aleyrodis & V. lecanii {Efth D
HREREOMHANTRERTHO, -0 v STIHEE
ED LEFHENE BN TVSD (BE, 1994),

FIT, ADME2 EEICE L TLEMMEDITH L
TEDEIREENINSHIOPEREL, 7774
COMRERBICE L TEREFEE S D P
WiETToREE: Bhindh, HS870031 EHRITIE
BIRBRACEET 22 2 0REIBEVWLOOE S
Y7 THBIZH L TCREENZD LN, TOMBOK
BECHLTLH2BERBIADLNTN, 775
LM AEN AR, B8 T THREIENE
HBIN, BAEREIEEFMETT 2000, RHEOD
BAr Y LU EAHERABRERE EETS LD
%, HP890972 BH#kIZEI L Tk, HS870031 BRI LEL
THCEEOREIGE S, MAEEREBEICHL TEX
EnEgEcveEBbnd, UL, IN50KRE
HETHHARE TORBESRMIC BT 2 AR
BOT, BRRRI L0 KBIEICH T 2 A58 2 Bk
DEMEHR L TBLELR DI B b, FEK
KBBEO7 75 NFEDEHREE Oh2h e H) I8
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LT EEN D &l S n/oht, HS870031 B Fk
BRESEA KT ERAXICEET 3 2 8RE (N h
EH) R RFHEEHLVEVEACS > =,
Viscosin X BEESEWE S LTREREINTEHED,
HS87003] B B AL AT N R REHEDEN
viscosin THNIEBWHREEIZH L TLA S D EEN
HoleZ EAHREN D, Fho, HS870031 BEHAKIEHE
BHALF 2D EATRIEH L CLEEEEH
THILDPBERENTESY, RBREOR LS THMEY
% E&ET-FTO HS870031 BHDEE 2 <2 + 5 4%
FRDZLERH D E B b,

MEBEF 2 7 VCBEWTFINY ZREELER

D= TH D, ERESEARE LTV LY

SREIC L D2EWEBRAREEN, FUNT YR
A B LTHIRENTWS, FIT, BRAES
ATVEBVTT TS L L ABIIREETLFING
ZIEHLTF VAT 2EALLBEEEE L,
FTINTZeF Y AT I RITTEOEE 2 EEE
BEBHOBELRE L, FINTVIEBEDBB &
F1/ 10 0F VAT )Y BATEIEIZL0F
Uh TN ZDFINY W TIHBRGENEADS
Nice EBIRHBRAEF ) ATV I LTRE
HEEERIIL, FINSZIOVH -V ARTE
BT Ui, Aol 2EBEEBREMICLIINT B
FUFV AT I AR L CEEIED SN, FE
BIRWBEANE S RELREE NI b T FUBT
D&zt BB HS870031 EERDFRAKE D -
feds, EERRIETTHERICELS, T HICERIT
FELZH,SHELNSE L TEENERLZZ &0
S5FUAT VYOI HT BEERREVE RSN
%,

Iz, BEHOS IMAEMEREM I L TLH
HEMEEBELT WD IS, AOB2EGEEY Y 75
LYBBRUIEFHBET S LT, 50 UDARSGHEKICX
LTHEBOLD L WBELRK LTI LREETH
b5, TTILDMEWHBREM D Vertcillium
lecanii W 2WTLBEOEENRANLGNTED
(Ledieu,1985 ; PHHL, 1988 ; Py s - B H1,1996 ; %t -
R 1998), 0L 3 FukRfFeR Y 4+ kiE
FlisgErRAooncnwiry, EBEOFRALE CIIE
Byt TVd, MEREFa VVIZEVTHE
FansrBEiBEIZOWT, KO8 2 B
DPEEE R RE LA, EHRICE > TREIINT S
RBEWEN Rz >, AREFEREN >V TR
HS870031 BAK I Ho X HP890972 B Mk 6 L THIBE G

ERTBENE DS N, MBERRRERIC VLTI
T HS870031 BEARICHIEIEMEARTH I Z b - 7z,
HEEICH L TEEFROONBVWEER T I LT
PThH-12h, ARRENZHEERTEZFA 7 72—+
AFN, MENBERERTCLIATTATY - B &
DI EEEAFE L OEBSNERIC Y- > TTREN
bl BEbni,

—F. REF OGRS HE 2 BRICH U THEE
HERTALIZDONZ, ZThiE, BHRAL VI YL
AOHE2EHROBRHREET IO HD 2
ERRBLTWD,

AERERE, AOB2EKRE A TE 2 8L
ETHROERELZLDTH, EBEOFEADAE
PEORAFEIC DO TIEESRRIC LD E 54251
HELETH D, FlAE, ASRE2 @B L THE
EErEDON LT M) T 72X — M XFIEFY
AT VF I U TENAY RS L e b
TED (F 199), FROLEYBBREMH 5 ViEH
S BEBEMOBEREE CRE 0SBREMICET S
HHETTCRANRHAILEC RS EbNR 5,

HP890972 D & D RN EREIZ X » THRHRER
ZRTHMEOT 77 LVBBRICBTOFAHOWEL:
IR 572010, ROoBE2 BHREREEFE > F 27
RIBEESIOREEM YR, BREBICL-T
BEREAEIEDENCERDAEN, ¥ a7 ) EBERH
L7 726t bBERME AT SN, 77
S AVITRBBERER I OB L 0T, RS
WIEBEIZ 7 75 o9 B i L 7 R EEER 40 1 SR Ml Bl
FHELTWZEHFHETES, —RIIEI»SDKS
OERITEEEFIHL TiThbi s BH5, 1994) 25,
T7S5LORTHMAGESVEINDIHER 2D
T, BPrSAVAARERMEL DL D HBRETT
TILVHETHIOLSHBORFVLELEDN
e o, TS LV HOEBEBMEOFESBEREN
10° ~ 10° ofu /JEKELERZ TH-72Z 8, EBIT,
BEHMECEIECE L - EERE DL E R
5, BEAEOMEIER THI2 LV IBERTE X
WAL, HP890972 BRI S W I B BE & WIF
CHTHEERI L, IHERRTCHHAGIREELZ 0D
B@REAALNTOT, BEMELT 75 L EBATH
BL, SR AAE2OERICIH R > TV ABENSE
NEZLND,

BHEBCL-TOLF a7 ) MY ENICERME S
WoAFEnsZ PP Lz, ZhidFa v VEFD
HELURMAS 2 BEMET 52 F T, HHEMEH,FHE
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FRABH D VG THEFPTEFELTVD IR ERL
TWb, E517, #EHEE 50 DU R - CTLERME
VESBEINDZOT, BEOFRITHTSH DM, H
WEHH5VELERPTRPMARFEL V200D
N3, ¥, AES1BCRBE LI T TS0
LEMMELBEIBETELY, BREBCIBTISESY
BMEGEL G b >, 2. TTILVER
FeosFay ) BULOEBMEOHFEOERIZED -
THEY, BREBOHSIMFAKRIAESE 1 EIOE
RIZEBHEY BB CE ), BREEROSBAEIA
EHEIENSERMEFEIBES N 2> DT, #
HHEIAFELZVWADE2VEEMETH>m-d &
HEIND,

LEpZehoRBEEREET IMETBEEKO R
BBEXF2IVCRETAIT IS L VHRICEBITSFE
KA AEEE LD THD L, HS870031 EHD &
DB AEI X > TRBIEEERTEKIC DV T
BEROBANEZ DN D, IS H LM, BBl
BBrEWERBDbNEDT, 7735 500740 HBHE
OEEERCEHATIONEEFLVWEEDbNR S, F1/-.
FUATNY 2 REOERARRCRIETERELEDS
N30T, £YYBREME L THFARREZEATS
BAEICGRMY 2 REENBET, FHRREOE AL
KOBEREEROBM 2 L THZeEE LV E
Bbnd, 2L, 8 RIETHMEI<EVW0T,
s 2 ML < EAMTI VW ERbn 5,

¥ 7z, HP890972 Bk D L DR ORIz L » TR
RIES A RTEEIC OV TR, BERORBEES X
VCREEEFEZOND, RERIIBVWTE, Inb
DOHEIGRGFEEFRT VLANCEES 272, L
U, EEAESREr SEMECIDAEN, 20
MYEEBBRH LT 75406 LERTEH 21 E
HMWEIEIM IR IS, BOERCL > TR
HEMERTHED 7 75 LV HRICBT BRI A
M DS R X,

58 E H

FESR RS 2 v VI RET D79 775 L0 0Kk
FRELTHRRAEREET oM 2EKEFIAT 5
WL, I TTTLVITHT SRR OMER., FEH
NEWZRITTHEORE, AoB2ERICRIETE
EOFEOLE, Ao EEREERC X5 RIBEME
BLUBHBERLERITVRD LD REERER/I-,
1) HS870031 BMRISBBEMAIE T Y 77 5 L ITH
LB EARD SN p, BRI ED - 2,
2) HP890972 BB EATE 7% 7 75 bz xt
LTHBR#BRIEEDENLD T,

3) HS870031 BB BKMAMIE T 7 T L D RKEEL
FINT D, FUATIVY B RETHENE
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Summary

1,100 new bacterial isolates obtained from
617 samples (aphids: 437, other insects: 5,
plants: 175) collected for the Tokachi district
of Hokkaido from 1986 to 1990 were
examined in insecticidal activity against
aphids. Six of 582 isolates examined in the
first setout showed insecticidal activity in a
spray test against the foxglove aphid,
Aulacorthum solani and the green peach aphid,
Myzus persicae (HS isolate). On the other
hand, six of the remaining 518 isolates showed
insecticidal activity by peroral inoculation
against the foxglove aphid (HP isolate)
which did not cause root rot in potatoes. The
expression of insecticidal activity by spraying
the HS isolates appeared within a few days,
while that in peroral inoculation of the HP
isolates took about eight days. The mortality
of the cotton aphid, Aphis gossypii sprayed
with HS isolates in a greenhouse was high, but
in spraying HP isolates, mortality was low.

The results of taxonomic characterization
tests indicated that of the HS isolates, three of
the HP isolates (HP890972, HP891941,
HP892182) and the others (HP891192,
HP891592, HP891632) should be classified
into  Pseudomonas fluorescens, Pantoea
agglomerans and Xanthomonas maltophilia,
This is the first report on P.

and X, maltophilia with

respectively.
agglomerans
insecticidal activity.

The characteristic features of insecticidal
activity of the ftwo bacterial isolates
(HS870031 and HP890972) were analyzed.
Almost all the insecticidal activity against
aphids in the liquid culture of HS870031 was
recovered in a centrifuge supernatant.
Aulacorthum solani nymphs sprayed with the
supernatant of HS870031 cultured for 16 h
exhibited high mortality and spraying a 20
h-cultured resulted

supernatant in high

mortality in adults.

On the other hand, as for HP strains, the
more sucking time and concentration of
inoculum in the peroral inoculation of
HP890972 were increased, the more bacterial
cells recovered from inoculated aphids and the
mortality of aphids increased. In
HP890972 cells

recovered from dead aphids at approximately

were
addition, were constantly
10" cfu / aphid in any dose examined in this
study.

An insecticidal molecule in the culture
of HS870031,

Sfluorescens was characterized by using HPLC

supernatant Pseudomonas

(high performance liquid chromatography)
followed by ion spray mass spectrometry

(MS) . Chromatographic separation using
HPLC resulted . in purification of the
insecticidal molecule as a single peak. An

of the
insecticidal molecule was observed at m/z

intense ion signal protonated
1126 which was in 'accordance with that of
viscosin. Fragmentation pathways on the
formation of the major product ions, which
appear in the range m/z 71.8 - 1069.6, also
matched viscocin. Viscosin has been reported
as an anti-mycobacterial and antiviral
substance isolated from Pseudomonas viscosa
This is the first

report of insecticidal activity for viscosin.

(P. fluorescens biovar) .

The effects of spraying against numbers of
Aphis gossypii, natural enemies of aphids,
Tetranychus wurticae and Phytoseiulus
persimilis on cucumbers were examined in a
greenhouse. A fall in the population of 4.
gossypii  was observed immediately after
spraying HS87003 [, though the residual effect
hand, HP890972

showed no effect on the population of A

was low. On the other

gossypii. Spraying these bacterial isolates also
had a moderate effect on the population of the
natural enemies of aphids, Tetranychus urticae
and Phytoseiulus persimilis, but the residual
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effect was very low compared with
non-selective insecticides.

The effects of 27 chemicals on the growth
of bacterial isolates ( HS870031 and
HP890972) were evaluated on agar plates in
the laboratory. The results emphasized the
non-toxicity of thiophanate-methyl,
kasugamycin- copper and copper oxychloride,
and toxicity of dichlorvos on both isolates .

The cucumber root-soaking method was
adapted for the inoculation of bacteria
(HS870031 and HP890972) into the suckling
pest insect, the aphid. Bacteria inoculated by
the root-soaking method were recovered not
only from the Ist cucumber leaf even at 22

days after inoculation, but also from A.
gossypii released on the 1st cucumber leaf
during inoculation. The wuse of the
seed-soaking method in bacteria inoculation
was also examined. The inoculated bacteria
were recovered from cucumber leaves 47 days
after inoculation. Transfer of the bacteria from
the cucumber to aphids was observed only
when the seed-soaking inoculation was
performed under vacuum conditions. These
results suggested the possibility of using the
root- and seed-soaking methods in the peroral
inoculation of bacteria into suckling pest
insects.





