2007, 9(3) : 269-274

Chinese Journal of Pesticide Science

( , ) 071001)

HB 310 (Xenorhabdus nematophila HB 310)

— Helicoverpa amigera

(6 5x10° cells/mL) 2 ,
, ; 4
: 50
2 4 ; (51294 g/mL) 4
(2d) ,
1 S476. 15; S482. 39 A : 1008-7303 (2007) 03-0269-06

Study on Bioactivities of Xenorhabdus nematophila
aganst Helicoverpa am igera

SHI Cui-hong, SONG Ping, WANG Qin-ying', YANG Jun, CUlLong, KONG Fan-fang
(College of Plant Protection, Agricultural U niversity of Hebei, B iocontrol Center of PlantD iseases and Plant

Pests of Hebei Province, Baoding 071001, Hebei Province, China)

Absgtract: The main insecticidal toxin from Xenorhabdus nematophila HB310 was a kind of high
molecular w eight protein complex—toxin . The effects of the culture broth and the toxin on the
grow th and several m idgut enzym atic activities of the H. amigera larvae w ere investigated. The results
indicated that the culture broth and the toxin  not only affected the feeding food quantity but also
disrupted the development of the H. amigera larvae (including larvae period, pupation percentage,
pupaw eight and emergence percentage) . The grovth of the 2nd instar larvae exposed to 6 5 x
10° cells/mL culture broth w as aim ost entirely inhibited, and all the larvae did not pupated. The grow th
of the 2nd instar larvae exposed to 1 3 x 10’ cells/mL culture broth was still markedly inhibited. The
grow th of the 4 th instar larvae exposed to 51 9 g/mL toxin  was also inhibited remarkably. Short
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time exposure to the culture broth prolonged the development period of the 2nd and 4th instar larvae,
but did not impact on the pupation percentage, pupa weight and amergence percentage of

H. amigera. Toxin
H. amigera larvae.

Key words Xenorhabdus nematophila; Helicoverpa amigera; protease m idgut bioactivity
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1 HB310
Table 1 Effects of HB 310 culture broth on the development of H. amigera larvae

2d 5d -
Instar Amount of food 5 d L arvaew eight L arvae period (fron A verage w eight Pupation Eclosion
Samples consumption Mgl ) larvae to pupae) of pupae percentage percentage
in2d/(mg/ ) /d /(mg/ ) (%) (%)
2nd ( ) 1711 7 a 101+1 8a 13 7+x0 3b 250.3+11 6a 76 6+x33a 9174 2a
B roth (CK)
" ( 1) 23+01b 0.3%x00b — L= 00+0.0b —
Culture broth (Treament 1)
50 ( 2) 70+x06b 12+01b 16 7+0 9 a 163 7+152b 56 7+12 0a 44 0+6. 5b
Diluted 50 x culture broth
(Treament 2)
24 ( 3) — 6.8+x07b 17.6+0 3 a 225 3+58a 703+*83a 8L0+107a
Feeding culture broth in
2 days (Treament 3)
4th ( ) 65 2+5 2 a 7.0+x06b 256.2+3 3a 900+*58a 89 2+58a
B roth (CK) -
" ( 1) 24 9+15b — 1270 7 a 196. 7+0.9b 61 8+58b 83 3+16. 7 a
Culture broth (Treament 1)
50 ( 2) 40.8+4. 3 b — 1000 6 a 216.0+4 4b 93 3%x3 3a 963x37a

Diluted 50 X culture broth
(Treament 2)
2d ( 3) — — 93+03a 235 7+3 3a 86 7+x33a 84 7+35a
Feeding culture broth in
2 days(Treament 3)

: +SE; P<0 05 6. 5 x10° cells/mL,
50 1 3 %10 cells/mL
Note: The data in the table indicate mean * SE. The means in the sane column followed by different letters are significantly different at P <
0. 05. © Concentration of the culture brothwas 6. 5 x 10% cells/mL . Concentration of the diluted 50 x culture broth was 1 3 x 107 cells/mL. The

same as in the fallow ing tables

12 7d 10 0d, 5d 23
2 d, 1 2 )
61 8%, , 2 )
2 d 4 -
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2 4
Table 2 Effects of toxin on the grow th of 4th instar larvae of H. amigera
Samples The larvae ptriod(f/ro(n;)mh instar to pupae) Averagfzf:/ﬂegi]g/ht c))f pupae Pupe(ltoi/c:r; rate
CK 4. 7+0 02b 348 2+4 9 a 98 01l 3 a
Toxin 6.7+x0 01 a 241 8+7.9b 62 0+2 0 b

(51 9u g/mL)
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enzyme activity of midgut fron H. amigera larvae
after treament at different times (using BA PNA as
substrate)
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Fig 4 Change of total protease activity of

midgut fron H. amigera larvae after treament at

different tmes (using azocasein as substrate)
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