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Abstract In order to obtain biocontrol fungus resources with high pathogenicity to Spodoptera litura (Fabricius) ,
eight isolates of Isaria spp. with the pupae of Lepidoptera as their hosts were identified by morphology and molec-
ular systematics. Using pupae and 2nd-instar larvae of S. litura as test insects, the pathogenicity of isolates was tested
by using soil mixing and dipping methods, respectively. The results showed that the isolates GZUIFR08XSI,
GZUIFR04XS8 and GZUIFR08XS13 were [I. cateinannulata, and the isolates GZUIFROSLYS$4, GZUIFR04XS5,
GZUIFR04XS7, GZUIFR08XS12 and GZUIFR04XS16 were I. farinose. The eight isolates were pathogenic to the
2nd-instar larvae and pupae of S. litura. When the soil was inoculated with 5 mL of 2} 10% spores/mL, and the
corrected mortality rate of the pupae of S. litura caused by GZUIFR08XS1 and GZUIFR04XS8 was 100% . When
1X10° spores/mL were inoculated, the mortality rate of the 2nd-instar larvae caused by GZUIFR04XS8 was
(78.21 4= 2.22)% . which was significantly different from other strains (P<C0.05). When the 2nd—5th instar
larvae were inoculated with GZUIFR04XSS8, the mortality of larvae at the same age increased with increasing in-
oculation concentration. Inoculation of 1X10° spores/mL caused 100% death of 2nd instar larvae. At the same in-

oculation concentration, the larval mortality decreased with the increase of instar. The LCs, value of the 2nd-in-
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star larvae was 1.28 X 10° spores/mL. [I. cateinannulata GZUIFR04XS8 showed a good biocontrol potential for

controlling pupae and young larvae of S. litura .
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a, e, and g indicate /saria cateinannulata strains GZUIFRO8XS1, GZUIFR04XS8, and GZUIFR08XS13, respectively; b, ¢, d, f, and h

indicate the colony characteristics of /. farinose strains GZUIFROS8LYS4, GZUIFR04XS5, GZUIFR04XS7, GZUIFR08XS12, and GZUIFR04XS16 on the
PDA medium (Upper part is the front of colony, and lower part is the back of colony)

Bl 1 &EHT PDAEFE FHEERS
Fig. 1 Colony morphology of each strain on PDA medium

10 pm

A~CHINEEFEARI BAMTER, a~coh 7 fUE5H4; D~FRRBEAIEIN AU, d~Oh ™ f4iH

A-C are the microscopic morphology of Isaria cateinannulata, a-c indicate the spore-forming structure; D-F are the microscopic morphology of 7. farinose,

and d-f indicate the spore-forming structure.

2 REREH GZUIFR04XS8 #1 GZUIFR0O8XS12 B B &5+
Fig. 2 Microstructures of strain GZUIFR04XS8 and GZUIFR08XS12
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GZUIFR04XS16 5 1. farinose ML BESMEE 9995,
FT ITStDNA Jp 5t & R 5% K 8 W .
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B. australis HQ880788

1= P. reniformis DQ069284
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P. cicadae AY624175

59 1. coleopterora AY624177
C. cf. ochraceostromata JN049849
1. ghanensis AY624185

99' C. ghanensis MH860644
Torrubiella ratticaudata JN049837

10

o

65

—
0.02

E 3 ETFEHREKREEXENE IS FIMRHNRZEZEN
Fig. 3 Phylogenetic tree based on I'TS sequences

of target isolates and related isolates
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Fig. 4 Changes in the corrected mortality rates of the pupae

of Spodoptera litura after inoculation with each strain
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Bk 2 4 B EBCHCRIL TRk R ALk b 35
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S AR 2 22 S (P<20. 05) , X RHEUR ik 2 %

4 R BOUBCR et
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Table 1 Mortality rates of Spodoptera litura pupae caused by eight bacterial isolates

Witk BIEBOER) % IR o
Strain no. Corrected mortality rate Regression equation R -
GZUIFR08XS1 (100. 0040. 00) A y=—0. 018x%+0. 255x+0. 198 0. 829 1. 30
GZUIFR04XS8 (100. 0040. 00) A y=—0. 0172%+0. 2332+0. 269 0. 822 1. 08
GZUIFR08XS13 (97.92£3. 61D A y=—0. 02322 +0. 3192x—0. 044 0. 825 1. 99

GZUIFRO8LYS4 (35.97£8.64)C — — —
GZUIFR04XS5 (63.89=+6.70)B y=—0. 012> +0. 154x+0. 065 0. 818 3.73
GZUIFR04XS7 (69. 8614. 65)B y=—0. 0082 +0. 154x—0. 063 0. 782 4.91
GZUIFR08XSI12 (95.83£3.61)A y=—0.0212%2+0. 3x—0. 002 0. 865 1. 94
GZUIFR04XS16 (95.83£7.22)A y=—0.022%+40. 278x+0. 05 0. 852 1. 87

1

~

RAPROEBLR I NI AR 3 [/ — 3B 5 A ) 7 R 28 3 2.2 (Duncan [ P<<0. 01, — : I FEBERAR AN LT

All the corrected mortality rates in the table are mean value &= standard deviation. Different letters in the same column indicate significant
difference (Duncan’s test, P<Z0.01);— :LTsy was not determined due to the low mortality.

R2 S EMRI IR 2 4 RARIER LR

Table 2 The corrected mortality rates of the 2nd-instar larvae of Spodoptera litura caused by eight bacterial isolates

L7322

BAEBOEH/ %

Ia] )7 7

Strain no. Corrected mortality rate Regression equation = LA
GZUIFR08XS1 (67.96=+5. 88)ab y=—0. 0322%+0. 349x—0. 214 0.951 2 65. 48
GZUIFR04XS8 (78.21£2.22)a y=—0. 0282 +0. 3262—0. 164 0.951 9 63. 16
GZUIFR08XS13 (58. 97£5. 88)be y=—0. 0202 +0. 260x—0. 231 0.898 8 98. 70
GZUIFROSLYS4 (37.18=£13.51)d = = =
GZUIFR04XS5 (46. 15+£3. 85)cd = = =
GZUIFR04XS7 (56. 41£5. 88)be y=—0. 01422 +0. 204x—0. 169 0.863 7 119. 63
GZUIFR08XSI12 (46. 15£10. 18)cd — — —
GZUIFR04XS16 (53.85+£3.85)c y=—0. 01122 +0. 1722—0. 117 0.895 0 133.79

1

~

R BEBOLAR N R 22 s [Fl— 5B J5 A R P #3822 57 .35 (Duncan A48, P<C0. 05),

Data are mean®SE. Different letters in the same column indicate significant difference (Duncan’s test, P<C0. 05).
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Fig. 5 Changes of the cumulative corrected mortality rates with

time after the 2nd instar of Spodoptera litura larvae were

inoculated with each strain
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S35 (P<<0. 05), e REEFHE T, 2~5 i 4 it
FIEFE R 388 3 50%, 2 I 4 UL R Ry 100%,
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Table 3 The corrected mortality rates of Spodoptera litura larvae of different instars caused by Isaria cateinannulata GZUIFR04XS8

TAASE /A~ « mL!

KIESIEZ /%  Corrected mortality rate

Inoculation concentration

2 #  2nd instar

34 3rd instar

4 ¥ 4th instar 5# 5th instar

1X104 (21. 14%1. 82) Af (18.1640. 92) ABe (14.56£2. 11)Bf (5.56=£2. 22)Ce
1X10° (30.54=£1.97) Ae (22.6841.99)ABe (20.19=£1. 76)Be (11. 1142. 22)Cde
1X10¢ (44.70=41. 03) Ad (36.364=1. 01)Bd (28.084-0. 99)Cd (16. 674=3. 33)Dd
1X107 (68.19==2. 30) Ac (62. 454=2. 33) ABc (53.91=1. 46)Be (27. 7814. 44)Cc
1X108 (80.01=1.10)Ab (72.724=0. 31)Bb (66. 282£0. 38)Cb (40. 00==3. 33)Db
1X10° (100. 00£0. 00) Aa (82.91+2.12)Ba (74.14%1.29)Ca (52. 2242. 94)Da

1) RPN R RER . [T AR S TR R — Bk B R A [l 03 18] A A TE BOE A 28 Duncan [T =R 22 IR G 30 A7 16 8 5 1 22
5 (P<C0. 05) ; RN )/ NG PR [R] — W UTAN [l Rk JEE (] A LE BHPE R 28 Duncan R SR 22 G B A7 78 4 25 57 (P<<0. 05) ¢

Data are mean®SE. Different capital letters in the same row represent significant difference in the corrected mortality among different in-

stars of S. litura at the same inoculation concentration by Duncan’s new multiple range test (P<Z0. 05); different lowercase letters in the

same column represent significant difference in the corrected mortality of the same instar of S. /itura among different inoculation concentra-

tion by Duncan’s new multiple range test (P<Z0. 05).

F 4 IFEER GZUIFRO4XSS 3t 7 B 4 ARSI il 4) R B S iRk B
Table 4 The LCs, values of Isaria cateinannulata GZUIFR04XS8 against Spodoptera litura larvae of different instars

0 R LCao/ 4+ » ml 1 950 B (FHL/ A - mL ! }
Instar Slope of linear equation AU 95% confidence interval X
2 0. 542+0. 086 (1.28+0.44)X10° b 3. 85X 10°~3. 49 X106 3.328
3 0. 414=0. 068 (4.32+1.75)X10% b 1. 25X 105 ~1. 50X 107 1. 213
4 0. 380=£0. 066 (1.3440.57) X107 b 3. 87X106~5. 81 X107 1. 283
5 0. 337=£0. 069 (7.19+4. 98) X10%a 1. 25X108~2. 16 X100 0. 628

1) R B AR ER . RIS ING TR R e R 22 Duncan [T SR 2ZEAGIAA1E B E 225 (P<<0. 05),

Data are mean®=SE. Different lowercase letters in the same column represent significant difference in the median lethal density (LCs)

among different instars of S. litura by Duncan’s new multiple range test (P<Z0. 05).

24 T, NG ST i i 1Y o] JBEAR A ) 1 B AR PR 22
([ 6a), KEF% 60~72 h, Wi iA 4 B9 o (4 5 22 8 55
(1] 6b) . 557 84~96 h = Bpiketl 5 (& 6¢0) A YN
AR R IR A R (8] 6D . BRS04 HLA T3

B R BN ST Sk AR B (A EAE (4] 6e) .,

PRBI T A R (K 6D . PRIBHSR 10~16 h ZHCA
(2~3 WAL YA HO i H R 22, REERETR 48
~72 h, BRI B QBRI bR T
By (P 62) AT A (4~ 5 JRFE TR 4y HO) R v W78
— R 22 I RS AR (] 6h)

a~d: WSS BIEDIR, v br BEIEIRATI, o d: WIS E I e~h: S HURRHYR IR e £ 4 HUBBRRTH; o h: &) HUBHYEI
a-d: Symptoms after pupa infection; a and b are the early stage of pupa infection, ¢ and d are the later stage of pupa infection.
e-h: Symptoms after larval infection; e and f are the early stage of larval infection, g and h are the later stage of larval infection

6 RHEIR i 4h B ANE K IR GEAR R GZUIFRO4XS8 B33t 5 7R [E] Bt H Y FEAK

Fig. 6

The symptoms of Spodoptera litura pupae and larvae during different periods after infected with Isaria cateinannulata GZIUIFR04XS8
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