VLA R4 2022,44(2) http://xuebao.jxau.edu.cn
Acta Agriculturae Universitatis Jiangxiensis DOI:10.13836/j.jjau.2022040

RFRMG , A MTRIR A5 . A 0 S T AR A 2 R R O R S 4R e [ VI A0k R 4, 2022, 44(2)
386-392.

LIANG C P,LIANG J R,HE ] L,et al.Biological characteristics of Metarhizium anisopliae and its infection to Spodoptera frugiperda
[J].Acta agriculturae universitatis Jiangxiensis,2022,44(2):386-392.

01 oR e i E R R
e HO0F G Hb B e ik 1) s 4

RABW, RER,MRE,BERE

(fEARO TR BEIRS R BE )R )M 510225)

\I

FE [ H TS T 8B (Metarhizium anisopliae , ZKJGL) L2 2 T T B2 B 35 A0 LA BN 35 1 53 732 ik
(Spodoptera frugiperda) %) B2 Yk J1 | by B 4t 5T 02 M A= W) B VR A 5 LA B 2B B TR I R AR S 2% [ ik 1 = N
D05 WRLRE ' JE 30T\ pHL A R R k%o 463~ 4 BT TR R ZK I GIL T 22 A KR FEL AR 52 ], 300 o et 5%
R0 2 40y R A TR o [ 45 2R ) 4 S A BT ZK D G L T 22 A ORI A6 (9385 “FOIR B R 20~25 °C.pH=7 42 JR I 5 11,
X e YR AN IR RN /8, 22 200l T B b AR 1 R A R TR A o AT B 2R 5x10° efu/mL 14 453 18, T 4% R A
ZKIGL B R AR G B3 3 0I5 BT AT 30K 77.78% , LC,, M 4.406X10° cfu/mL, LT, /> 4 d. [ 4518 | & fa 44138
W ZKIGL 5y TH55% , 3B 35 55 DG HRELRAN &7, W51 B ik 1) &)y e BLA B n B0 71, AR IR R AR —
AR A AR 24 1% T B VA e B

KR ST SMET AW A R s T SR 7
FE 2K S 5476 XHEkFRERD: A X E S :1000-2286(2022)02-0386-07

Biological Characteristics of Metarhizium anisopliae and Its
Infection to Spodoptera frugiperda

LIANG Chaopeng, LIANG Jierong , HE Junlang, CHENG Dongmei
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Abstract: [ Objective | This study aims to explore the nutritional conditions required for the growth and de-
velopment of Metarhizium anisopliae (ZKJGL) and its infectivity to Spodoptera frugiperda , thus providing refer-
ence for the research on biological control of S. frugiperda and the development of biocontrol agents.| Method ]
The effects of temperature , photoperiod , pH , nitrogen source and carbon source on mycelial growth and sporula-
tion of M. anisopliae ZKJGL were determined in laboratory, and its activity on the second instar larvae of S. fru-
giperda was determined. [ Results | The results showed that the suitable temperature for mycelial growth and

sporulation of M. anisopliae ZKJGL was 20-25 °C,pH=7, total darkness conditions, low requirements for carbon
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and nitrogen sources and effective utilization of maltose, yeast extract or peptone.The cumulative mortality rate
was 77.78%, 1.C5, was 4.406x10° cfu/mL, LTy, was less than 4 d after infection of Metarhizium anisopliae
ZKJGL strain with spore concentration of 5X10° cfu/mL.[ Conclusion | M. anisopliae ZKJGL was easy to be cul-
tured, it had low requirements on nutrition and light conditions, and it had strong pathogenicity to S. frugiperda.
It can be used as an excellent strain for further research and development as a biological pesticide to control S.
Jfrugiperda.
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2.1.1 GREMEAMZKICLEA % A KA F 0T 6 ¥n  ARELE 15~35 CHER N REA K /=1, 25~30 °C
TR A K Bl R, 15 CAE KR8 . BRRAE 25 “CR 5 4 i P, kol 20 °CL 30 °CFI3S °C
P2 F0 FE AT, 15 "CR = fl B eIk . BB R ZKIGL A K A= R 1A Bl R 25 C (K1)

*1 BEXNESBTEREFEKZKIGLEZEKNTRENINE
Tab.1 Effect of temperature on colony growth and sporulation of Metarhizium anisopliae ZKJGL

wEEIC P 7% H A% /mm PEF R /X10%fu - mL!
Temperature Colony diameter Sporogenous amount
15 1.0320.10° 0.02 +0.01°
20 6.55+0.21° 0.73 +0.09"

25 12.25+0.25° 1.4420.15°
30 12.82+0.04° 0.32+0.08°
35 8.98+0.50" 0.1520.03"

IVEE 5 TR R ¥ 2R 2 2 HHUOE 57 AN .35 (LSD, P<0.05)

Those with the same letters after the column data indicate that there is no significant difference in multiple comparisons
(LSD, P<0.05).
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2.1.2 PHMBAMZKICLE %A KA F T 09 %0 LW E pHS~1LTE BN REA K, 7E 6 i1 7 a4 K
He i, B 95 A 40 514 30.95 mm F130.55 mm, pH 78 11 13, ANF T2 04K o B pH Ry 10 B 7=
64 5 K, Ol 8.47x10° cfu/mL; pH 2 4 B = J i B iR . HY LA AT, TR Bk ZKIGL P& Vi AR R R ™ 78 19 B i
pH 4 6~7 , pH i 5 SO AR AR R BRI A KA A (R 2) .

®2 pHMERATEEFERZKIGLEEEKMN=RENZM
Tab.2 Effect of pH on colony growth and sporulation of Metarhizium anisopliae ZKJGL

P 7% A% /mm FEAL /X 10%fu - mIL!

pH Colony diameter Sporogenous amount
3 10.38+0.18" 1.34+0.39"
4 19.33+2.29" 1.07+0.50"
5 27.28+0.13° 1.68+0.45"
6 30.95+0.15° 1.20+0.46"
7 30.55+0.35" 2.66+0.77"
8 27.55+0.25° 1.42+0.46"
9 22.42+0.27" 1.81+0.36"
10 13.68+0.13" 8.47+5.80"
11 7.25+0.15" 0.86+0.36"

DIV 5 TR R R 2 2 H 22 5+ AN 3% (LSD, P<0.05) .

Those with the same letters after the column data indicate that there is no significant difference in multiple comparisons
(LSD, P<0.05).

213 KRB EAMZKICLE % A Ko = oz 6h%ra R BIXT TR ZKIGL T 75 A= 4 Ry i 5 52 e ¢
AN 3) o PRI TR R R SR Td 5, OB G RR M A BEEAAET  EVE B TCI W25 R AR TE 4
RIS TP R TR ORI 2 IR H NG T2 M R S b B Z M TC I i 25 50 fR kA
LG IR B AR ZKIGL B9 A K A= 2 i A/

#3 AP ESRAFREFHK ZKIGLEEEKIMF=HREMNZM
Tab.3 Effects of photoperiod on colony growth and sporulation of Metarhizium anisopliae ZKJGL

eI B V& HA2/mm FEALE/X10° cfusml !
Photoperiod Colony diameter Sporogenous amount
24 1.:0D 20.93+0.24" 1.58+0.51"
12L:12D 18.52+0.25° 2.27+0.33"
0L:24D 19.28+1.95° 4.69+1.41"

PIVER 5 F-BEAH Rl R 42 2 8 RO 5 A 18 3% (LSD, P<0.05) .
Those with the same letters after the column data indicate that there is no significant difference in multiple comparisons

(LSD, P<0.05).

2,14 #mBEAAMZKICLEA %A Kfe ZFo2 o) %m WK ZKIGLTE 6 FhER IR 1) 1RF 3756 L IaeA K, DL
MR R R 5, 5535 7 AR TR BN 13.27 mm; #2000 TERY MR 2T 4E R KRR N RRIE T T
22 KA . BRRTE 6 FhBR IR S IR AL B0y B T W22 55 o U] B bR ZKIGL A= R ™ FL 6 sk U5
BORBAR(FR4).

2.1.5 RURMEAMIKICLE % A ke F 30T 0%k ZH AR 6 P &R B 32 3L M REA K, H
o, DU PR B A R CIE R CER ORI R R 2 AR KO B R T d R R AR
KT 11 mm; DB R R A I A K et 15597 7 d U5 VK ELAR R 4.32 mm 1K T %65 B8 At 2205 A9 B V%
AR R ERP =R A H 222 A8 LR AR AR IR N Z IR R IR L =i
TETE 0.14%10° cfu/mL LA L, B 5 TR IR M4 RIRE o F LA AT, TRAR ZKIGL 35 7 %0 A IR 2R A , Fl
FHER S W B R (R RER (R 5) .
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*4 BEMNEAFHREFE® ZKIGLEZEEKN~RENFNm

Tab.4 Effects of carbon sources on colony growth and sporulation of Metarhizium anisopliae ZKJGL

R IR V& HAR/mm FEAUHEL/X10° efu-mL

Carbon source Colony diameter Sporogenous amount
A 2B Maltose 13.27+0.18" 0.51x1.42°
HIABE Glucose 10.78+0.17" 0.67+1.05"
JHEHE Sucrose 10.73+0.17" 0.41+1.03"
FAKFBE Cottonseed sugar 9.83+0.89" 0.47+1.18"
4% Cellulose 10.23+0.92 0.29+1.26"
Bl Carbon deficiency 9.88+0.25" 0.58+0.90°

WINEHE G TR & FR AL B L2 R AL (1L.SD, P<0.05) .,

Those with the same letters after the column data indicate that there is no significant difference in multiple comparisons

(LSD, P<0.05).

®5 QEMEAFEEFEKZKIGLEZEEKNTRmENHT

Tab.5 Effects of nitrogen sources on colony growth and sporulation of Metarhizium anisopliae strain ZKJGL

AR T 7% B A% /mm FEARLE/X10° efusmL™

Nitrogen source Colony diameter Sporogenous amount
BilR%% Ammonium sulfate 4.32+0.17° 0.04+0.12"
HFRHT Potassium nitrate 11.43+0.28" 0.14+0.37"
AR E Beef extract 11.55+0.10" 0.04+0.10"
fi# 5} E Yeast extract 11.95+0.16" 0.15+0.37*
E peptone 11.95+0.59* 0.16+0.72"
A Nitrogen deficiency 8.30+0.06" 0.01+0.06"

PINVEE 5 AR RoR 2 2 H 22 7 A B3 (LSD, P<0.05) .

Those with the same letters after the column data indicate that there is no significant difference in multiple comparisons

(LSD, P<0.05).

22 £HBFHEHEHZKIGLWEMERIBENELUE

PRIR ZK TG L A~ 17 Y Ak 38 2 by 5 132 ik 2 4 %))
o, U AL BRI AT AU TG O, R BB R L LA
—EMEOR S, MW 1A 6 n] UL iR TR
I 1 YR VA 1% s R A SR i) F SE < 7 348 o
17 L TF AR B A 5X10° cfu/mL 1 1x10° cfu/mL I,
L HRAAET R AT A BR)S 1~7 d T 25 5 58
T RBYHCTZ43 500k 77.78% F174.07% , i 5 i T H:
i B o AV B Y R BRSO AE S 3 R A W i
Z5 WRPEALE 1x107 cfu/mL F1 5%10° cfu/mL A EIE R
A AR T 34 S iR B AL B YR R 1¢10° cfu/mLL () 4k
PHECPEE A5, WAL BES 4 d TG, B 3% T Hiftb b
57 R BBBET-FAU N 40.74% .

Ak 3B ] o 7, A B U7 WY R O Sx
10° cfu/mL F1 1x10° cfu/mL %) &b BRELFE H B LT, %88
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Fig.1 Mortality rate of Metarhizium anisopliae ZKJGL spore

suspension against 2nd instar larvae of Spodoptera frugiperda

BAARR TAFIIS AR, 1R 5% 107 efu/mL.1x 107 efu/mL A1 5X10° cfu/mL A LT, IR T 5 d; 1x10° efu/mL % B 4k
BRI LT, I 1] e 1, 0 7.294 do AbBE 7 dJ5 , {8 1] Probit A7 , ZK G L B R4 7B I J0O0H B it 5 7 18k 2 14 4
143505 1 [ 77 5 PROBIT(p)=-2.576+0.388X , LC,, }y 4.406%10° cfu/mL.
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*6 SAFHEEEHZKIGL I EMZ R RAE Y
Tab.6 Activity of Metarhizium anisopliae strain ZKJGL against S. frugiperda larvae

fFHEE/ (cfa-mL™") ST /% B IESET /% s nlEpy s THOCRELR
Spores Cumulative Cumulative corrected Toxicity regression LT,/d Correlation
concentration mortality mortality rate equation coefficient

5x10° 77.78+4.54" 72.73£3.57" Y=12.104X+2.379 3.925 0.971

1x10° 74.07+9.20" 68.18+9.55" Y=11.375X+1.590 4.295 0.976

5x107 62.96+4.00™ 54.54+2.83" ¥=9.788X+0.794 5.072 0.959

1x10’ 55.56+5.24" 45.46+3.24" Y=8.466X-3.704 6.215 0.996

5x10° 50+2.62 38.64+4.36" ¥=7.870X-2.909 6.632 0.990

1x10° 40.74+3.02" 27.27+6.46° Y=7.077X-7.143 7.294 0.989

CK 18.52+5.45°

3 GipSitie

&t PR A TEARAEY N I F B A T AR, © 9 i VRV 2 133 3 s 0y A A W B
B, E AR BRIR R A, A AR ORI 5 LT SR ARAR , K29 R 190~5%"", A5 £
1 BUR R, DE ST AR A R R R SR O, T DR R R B0 1 R B LA R U R R E BN ER
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1 JCO02 78 PDA 532 KL 98 24 & BRIk 25 °C . pH k7 I AR B A P2 Al B dic o (5 A5 9% i 3
G0 TR B Mal21 7628 [QBIR 5 97 2K Czapek [, IR 4 25~30 °C.pH A 7 SEJEI R 0 L: 24 D 15557
AT A KA A . PVR EE WY R B 4l T SRR TR 7E PPDA K5 35 3L 0O A T R
25 °C.pH K 6~8 I A= K A= il B A o AR IR 25 R & I, ZKIGL TR AR 1 5538 15 7% P 85 2% 14 1) T 3
25 C OGS 0 L:24 D . pH A 7, B FRIEFR A th s I5 0 22 200 R 2 PR, 3k 5 B s R R
TFATE AR INRE AT T R A — 125 5, A AT T R AT RS TR 1 b B A A SRR
AN, ZKIGL R A — @ (AR B2 S s, TR ST 3R B, BRE ZKIGL W] LIA RUAR Gy 7 07 1 ik 2 113 %)y
B R B BOEAE L AR IR A TR 5% 4~5 d, A0 IR R A S 6432 F0 7 7= A I 280 R Ui
TR PR T FRRE AL 3 ) A BB BE ARG T, AL BRI B2 5%10° cfu/mL ISR LT R A K

[ H D LR T B S B4R A B R AR P R A RN T B AT ) B R PR
IS RAT , A ORGP hihE 2 AT o R R e il RE R b2 R 25 T — AU B A e 2, 7
Il TR 7 v TR ELAT AR N 3 RS A SR AR TR 1 AR 2 AR R H X R b B 1 i 1 £
ey, Ry HUAE FURE S ORI A AR 7 DA KB TR B B A AR S | e 2 B bR 2 BB S e AR R 1 TR0l
FMBIE . AT DI T 4t 7208 T Tk ZKTGL X b 27 0 18k (1 3005 7, % ik e I s 3 K
(i) 577 20 A5 3 T 2 i — 2D Y

Bigt: ) AR B AR M b S S R AR S Q3 1 AT (2021KJ133) RIS AR S0 24 T 7 8 B, kg 7 1
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