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i T BE [ Achnatherum inebrians ( Hance ) Keng. |
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J7) R ZE AL RE2 (J7ARAA BEITaRil) ) , £ 1k
FiFRAE LRH250A (J7RABBEIFa) ) o
113 3533k D B 1GR3k o Th % S50 4 M 1 75
FL(PDA) A BRI SR (NA) S K — 55
bk, QFFREFREL(1000 mL) : F A BE 10 g, oK
¥ 10 g, TR 20 o, BER S48 1 g, pH A%, B
KRG 73 (1000 mL) : o] % P BE kY 20 g, 5 G R
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pH7.0-7.2,
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AT B T A E AR AR S 7 o428
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e FPAN X I Ik R AN 5 o SR SRS
J7 GU138647 .GU138648
1.5 FHEKRKFSE

W R TV e SO A%, SR 3 1 8308 1k RS 55
i N R d 2Ky 0K ) LS R N R E P O
v B2 BeAa Yy AR A BT B PR AL A A= 1 7 R AAR
I, RRALIE 3 ANEE R R IR X I X IR A
TR HIFE 5% LI o T FET R = (BET-H
B/ R x 100% , REIFAET-3 = [ (AbBRZH
FET RN AL A6 T2 /(1% B BB T %) ] x
100%
1.6 FHEMMSFYHEERNNENNE
WiE

HRAE SCHR [ 17-18 T34 7 A% HU TR R I , & T 4°C
UKFEORAE o PRI T 28 R FH R Ge i v i i A 7
PEEL, K TR U A i ik L 2 Tk S0 .95 % T
iz 65°C I E 3 h (1 7 BRI, 590 FH &= R
110 f5E i, B— PP FIAL PR 58 5 , FHIEACHE
BRI T3, PR T — R R 3R B, Jr i
], R T KA | S T L BRI
TSR e 40 I A ZR AR K R 2% F iR SR T s e 5
4 BR8] A8 BT R B2 O 0. 02 mg/mL 32
P R , A I 0 ek IR 43 31 s A il



532

Xuebing Zhang et al. /Acta Microbiologica Sinica(2010)50(4)

RN 11 B e a0 a1 I i 1
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R FE A ) R AL B 20 s 5 TG ERCE A o
AR ERA 3 Z IR IEACb R, A~ 40 B 100
SR, TEA 3 VR, X R DR R T VR I R R A B
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2.1 BMOENERENSBEERE
RIS DAY A T 0 0 M A R AR T T AR

22 R B RS T IRZE0 O1 Bk MREDH
, Ho b Y A G R N AR B Dl 89 BRI 2
o REBLOVAEIERE, HUOE A ML E , AR
PIE 75 00 7 S e BRI — D H A3 5 45 S L)
T2 AR AE (R 1) B KGE ZF AT I ( Bacillus
subtilis ) B2 8/NEEHIATE (B. pumilus) B3 R4
A E (B firmus) | B4 BEAEZFALAT A (B
licheniformis) \B5 W& #E 2ZE @A B (B, cereus) \B6 B
REFAIFFIA (B, megaterium) (BT &7 KT 8] ( Pae-
nibacillus) . B8 ¢ Y i B4 MY B ( Pseudomonas fluore-
scenc) \B9 & IEA ST T (Acinetobacter lwoffii) \B10
4 1& BA M T ( Sphingomonas maltophilia) B11 M-FT 5
( Phyllobacterium  ifrigiyense ) . B12 #& IR #F &
( Corynebacterium xerosis) ;1 AR HE IS /E A 264
[RAEFE R Streptomyces rochei ;2 - EL PR F1 B2
= ( Claviceps purpurea ) | F2 Bk £ 7%
( Chaetomium globosum) , 75 ¥ PN A= 1 J& 7K -
Fili B ZF S TR 8 ( Bacillus ) 73 B fe iy, ok P AR 48
WK 58. 4% M I RO [A) 2 U8 B N A= 4
FRZEARTR], i AR AR AP

*1 BOERRALARENLEENSSH

Table 1 The species and distribution of endophyte in different parts of Achnatherum inebrians

Isolate Genus Species Root Stem Leaf seed Total
Bl Bacillus subtilis 9 2 14 1 26
B2 Bacillus pumilus 6 0 11 3 20
B3 Bacillus Sfirmus 1 0 1 1 3
B4 Bacillus licheniformis 0 0 2 0 2
BS Bacillus cereus 1 0 0 0 1
B6 Bacillus megaterium 3 0 8 0 11
B7 Paenibacillus polymyxa 1 0 3 0 4
B8 Pseudomonas fluorescenc 1 1 1 0 3
B8 Acinetobacter lwoffii 0 0 1 0 1
B10 Sphingomonas maltophilia 0 0 1 0 1
Bl1 Phyllobacterium ifrigiyense 1 1 0 0 2
B12 Corynebacterium xerosis 1 0 1 0 2
A Streptomyces rochei 0 0 1 1 2
F1 Claviceps purpurea 0 0 0 1 1
F2 Chaetomium globosum 0 0 0 1 1
W Unknown 4 0 6 1 11
Total 28 4 50 10 91

2.2 FRHGEMFERAFIE

2.2.1  RHUB BRI AR AR A AR AR B, X 4y
BRI O1 AN AE TR BRI THE BUAE N , & 34T 5
AR X A 0 A AR G 0 % HOVE R, 5 B B AR B
5.56% , %3314 : GA [ PF-2 2N153 2N185 2P118 ( 3
2) . HAHIFFE TR AE 40% -60% F1 40% VLT By B
BEAT R 10 A~F1 75 ATk

®2 VHEER
Table 2 The result of primary screening assay

Mortality/ %

Number of strains

80 - 100 2
60 - 80 3
40 -60 10
<40 76

Note: the data are the means of three replicates. The same below.
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2.2.2 ORIIEVERE BRIV RIS MoK HL ARIER ORGSR TR s S
PR R AR PEA T AR F 2 1 00,48 h JE MBSk /R E N 2R (ISR 3%) #EAT L4, W& ) GA
S5, W 3, 16 S MO MUAERR T Wbk GA (PF2 Xf PF-2 Sy LU AR R AR , VR AR SE 30 09 Hh R T

x3 ERER

Table 3 The result of second screening assay

. . . .. . . Significance
Strain Number of Aphis gossypii Total insects Dead mortality/ %
0.05 0.01
GA 100 88 88 a A
PF-2 100 90 90 a A
2N153 100 73 73 b B
2N185 100 73 73 b B
2P118 100 78 78 b B
CK 100 5 5 c C
2.3 FRHEHKABRRERAFTENE 80.40% F1 78.71% . 73.87% . 70.45% . 94.82% .

AE | LBk T OB A MO HLIRTIR R 85.36% , SR IR IEISGRI A S R R (£ 4)
LhRENATE GA I PE-2 e RN TG PEY B AR IE S AR B GA I PF-2 R B A 35 o> £ 2
F 0 BE T2 A0y Bl g 46.89% 47.67% (55.75% . BRI, R S EEERBGR T

R4 4 FAFREVY X AR ET B A0 5 RIS M E

Table 4  Four extractives insecticidal activities against Aphis gossytii glover

Mortality/ %
Samples GA PF-2
24 h 48 h 24 h 48 h

Petroleum ether extraction 38.27 46. 89 73.08 78.71
Aether extraction 31.13 47.67 69. 63 73.87
Chloroform extraction 48.53 55.75 66. 61 70. 45
Ethanol extraction 76. 47 80. 40 90. 67 94.82
CK ( Fermentation broth) 75.48 76. 12 82.94 85.36

2.4 GA F PF-2 E#ktA8 8 S H EMNE L R By =5.9460 +0.5379x, LCy, =0.0174,0.95 H{%

DIRRIF R Az XS 5, GA Fl PF-2 TR AR A BE L BE RO 0.0047 —0. 0286, 2875 225347, F =50. 2084 > F 5
RIEALTE 24 h )5, MR NMATT AR AET,48 h J5 1Y) =0. 0058 , 2 [ )9 5 2 R* = 0. 94362 ;y = 6. 6499 +
FET- R HLRAE UL 3R 5. il it LGy 1Y Excell 5 0.7095x, LC,, = 0.0047 mg/mL, 0.95 & {5 [R K
B RS SRR GA A P2 XPRREFSE T2 (JF] 0.0005 —0. 0113 mg/mL, %8 )5 2% 43 H7, F = 50. 2084 >
PLRAE) S A0 B RIHAUE) P BRI RS> Fy s =0. 0058 Z&HE 1T 3% R =0. 94362,

&5 GA F1 PF-2 X8 4F B R & M E
Table 5 GA and PF-2 insecticidal activities against Aphis gossytit glover

Isolate Concentration NurIAlber of ) Tutal dead Mortality/ Correc.ted 'Odthls.s'core of
Aphis gossypii insects % mortality inhibition rate
GA 1.00 100 86 86 85.42 6. 055
0.50 100 75 75 73.96 5.642
0.10 100 67 67 65. 63 5.402
0.05 100 63 63 61. 46 5.291
0.02 100 53 53 51.04 5.026
PF-2 1.00 100 96 96 95.83 6.731
0.50 100 91 91 90. 63 6.318
0.10 100 82 82 81.25 5. 887
0.05 100 82 82 81.25 5. 887
0.02 100 66 66 64. 58 5.374

CK 100 4 4
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2.5 TEi¥k GA #1 PF-2 LS 451E

DARE GA WO I 2 A FTAR , A= 28 4t T Ak
PF-2 TR 22 35 4 48 15 oA A B0 5 A 2R FRLRE O 43
LA 2 R e 1] o112 5 Wik 3 2 o 1 e e A 2
WAL AFHEIE (B 1) ANREEFRE F, GA
(A TR RIS N TR 22 R A A8 Ak, i B AT PR R
FEHE L PE2 I A TR R PN TR 22 AR AL IS R AR B
I H Y TR E R A (R 6)

[z 3: ohuiiok=R i

Fig.1 Shape of the spore producing chains of the strain. A strain
PF-2(20 x ) ;B strain GA(400 x ).

2.6 ¥k GA #0 PF-2 4 T8 4 {0 45 4EF

PARRA FRAE AR RRAE WL3R 7. BRIRR GA WTR|FHFR
RAF R VIS A B AR, 6 I i AL , 4= 5 Tt
FEA MRS , REK AR IS , = A i b &, RE R,
TEA AN R R, 5l , R T AR - SRy B, AN
REFI AR AL . TPk PF-2 WAL, 4 73 JC i
BA RALI G, VE R TR R I, AN REK % AR T, AN
AL AR AAER 7 IR R W, 5| R - S
I B, FRSLT R BB , AN RE R A IR SR o TPk
GA F1 PF-2 X &N H % R AU, TPk GA 7E NaCl
WHE 1% —9% (11 [R—5 85 9k L RES A= K s Tk

7 PF-2 71 GA BRI EIE AW
Table 7 Physiological and biochemical

characteristics of the strain PF-2, GA

Characteristic GA PF-2
Hydrolysis of starch test + -
Hydrolysis of lipids test + +
Litmus milk test cg cg
Gelatin of liquefactiontest +
Urea test +
Indole test - +
Voges-prokauer test - +
Hydrogen sulfide test + -
Methyl red test - -
Citrate test + - + -

Sugar fermentation test
Glucose - -
Lactose - -

Sucrose - -

Note: + : positive reaction;-: negative reaction; c: peptonization; g:

discoloration.

+ 6 THtk GA 70 PF-2 EREIEFE FAYIE ST

Table 6  Cultural characteristics of the strain GA,PF-2 in different medium

Strain Medium Aerial mycelium Substrate mycelium Soluble pigment
GA Czapek White Yellow -

PDA Snow white Deep yellow -

Sydowi White Brown -
PF-2 Gause 1 Snow hite yellowy +

Glucose Asparamide White Ivory-White -

Starch ammonium salt White Ivory-White -

Starch inorganic salt Ivory white; yellowy +

PF-2 7F NaCl ¥ JF 1% - 8% it) PDA £ 5#3E [ ¥6E
Ao BIPR GA BT HIHE 1 #5i , 78 pHS. 0 - 10.0
PRI rp 2 RE R U 2R 4 5 AR PF-2 fF pH7.0 - 8.0
AREE PRS- 1<, Wik GA £E25%C - S0CTEHN
ATRVE R, il i 37°C 5 Wbk PF-2 E 20C -
45CILBIA AT LUE K, feil S 4 28°C

3

L) N A AR A A B A 25 AR G P i A 2 A
TR, RS A AR DN BRI IV AR ) HAT
o M AR BHAEY R R ME R R
BT BT, PSR W B R L N A7 A 2 Pl A A
B, 2R Z RO R 2EAE , S5 e N AR R 5T
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ZER 3T ARBIT R EL, BEE SOR R R R
RN ZEABAAR T, M YA TR AP 2R 05 o 2, AR A
- ZER AR TR AP SR, 33X AT BB A A AR TR N A
TR R T S BN A5 R . N B Frh)
B R ZE T GA R PF2, B8 45 2 45 4 169
rDNA F1 ITS J& K 75 31 23 B, B 3083 o il 6 25 W
( Streptomyces ) F1 7 i 1 J& ( Claviceps ) o

A HE PSR, bk GA R PF2 |y 4 FhA
[ FAALSR ) 38 FA — o i KW TG A, b 2 o
PV KGR W, R RO ) & A REAT AR K
FRIF R A2 T, X A 22 A AP AE T Bk 2
Py, Hrp 3220 R M B FT R IR M1k 2
JG3 , BAAR HUE P 05 A itk — 20 4 B R atifh
XA G4 SR S AR S HBIF TS 438 ) AT L5 4 00T
K GA Fl PF-2 RREH IR Th S A REA R K Z
Fifr 5 R A2 o), (HHA O a AN B A TR —
R ABESE . GA I PF-2 J TR 4 4 Wk 1%
5, W AR BF S B B AR KRR, & — AT 2
P AR IR IR 39 o PRIt )P T 2 A T
TR AR 25 38 2o o) e B R N A TR R AL S ) K
ORI PR 2H 43 AT 3 B AEAR IE X HA SOC R R g
FR B SE AT IR AT Y, $0  3d Y i S 207 W42 5
24554, IR IR B LR LB, TR Hh — 2 AL Y
R RCK A 50, ANEAE A SRR O T B %
S, T ELAT A RO e B B B PR A 255 A L (X
— P B TR Y A R

H A, A& 5T T AR B A% HOs P i
I BN A R R, S HOTE PR A1 B W 0 54 S
HA BT, LS 2EVE A R — DR .
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Isolation, identification and insecticidal activity of

endophyte from Achnatherum inebrians

Xuebing Zhang'? | Yingwu Shi’, Xiaoxia Wang’, Wei Zhang®, Kai Lou®”

('College of Food Science of Xinjiang Agricultural University , Urumqi 830052, China)
(*Institute of Microbiology, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)
(*Xinjiang University , College of Life Science, Urumqi 830046 , China)

Abstract ; [ Objective ] To study endophyte species of Achnatherum inebrians and to screen strains with insecticidal activity
against cotton insect. [ Methods] We isolated endophytic from roots, stems, leaves and seeds of health A. inebrians by
grinding separation method and identified by a dual approach of morphological and physiological observation and 16S rDNA
gene (for bacteria) and ITS sequence (for fungi) based molecular identification. Then,those endophytes were inoculated
into liquid media for fermentation and the crude extracts were used to test insecticidal activities by slide disc immersion
and nebulization methods. [ Results ] We isolated bacteria species classified into 8 genera of Bacillus, Streptomyces ,
Corynebacterium , Phyllobacterium , sphingomonnas, Paenibacillus, Pseudomonas , Acinetobacter and 2 fungi of Claviceps
purpure and Claviceps Chaetomium. Of them ,the strain Streptomyces rochei (GA) and Claviceps purpurea ( PF-2) had more
than 85% of mortality to cotton aphis. [ Conclusion] Two strains of PF-2 and GA associated within the A. inebrians had
significant insecticidal activity to cotton aphis ( Aphis gossypii) , which may provide a new biological resource to explore
new microbial insecticide.
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