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APPLICATION OF METARHIZIUM ANISOPLIAE TO CONTROL
THE FIRST GENERATION OF DENDROLIMUS PUNCTATUS

SONG Zhang** & JIANG Yingcheng'
(Forestry College, Fujian Agriculture and Forestry University ( Nanping Campus) , Nanping, Fujian 353001, China )

( ! Forest Disease and Insect Pest Control and Quarantine Station of Shanghangm County, Shanghang, Fujian 364200, China )
Abstract Metarhizium anisopliae and Beauveria bassiana were used to control Dendrolimus punctatus in la-
boratory. The data was showed that there was small difference in toxicity to 2nd ~ 3rd instar larvae of D.
punctatus between M. anisopliae and B. bassiana at 25 °C in the laboratory. The n (LCy,) of M. anisopliae
was 1.06 x 10" L ™" and the ¢ (LT,) was7.95 ~ 12.04 d (n (spore) = 1.0x10" ~ 1.0 x10” L") . The
n (LCy,) of B. bassiana was 1.37 x10° L ™""and the ¢ (LT,)) was 7.48 ~ 11.27 d (n (spore) = 1.0 x
10" ~ 1.0 x10” L™"). The strain of M. anisopliae was more tolerant to high temperature and drought than
B. bassiana. At high temperature or low humidit y,the pathogenicity of M. anisopliae on D. punctaius was
superior to that by B. bassiana. The test indicated that M. anisopliae was greatly superior in controlling first
generation of D. punctatus to B. bassiana, and had greater value in controlling D. punctatus probably.
Tab 8, Ref 14
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1 PRI
1.1 #ilEFHERHELER

AR E R &8 T SB %W Metarhizium anisopliae
(Metsch. ) Sorokin ¥ T H E £ \Mb B FP L5 0, 3K
B R Beauveria bassiana (Bals. ) Vuill. A<z 43
BHEEEMWESR. R 8 5 R AAE B Dendrolimus
punctatus Walker.
1.2 ERNFHAUE

K bR AR Jo i T PDA 5553 (p /g L7 5
438 200 ,F%HE 20 L3008 18 bk ® 1 L) AHE L,
(25 £1)CHEIRIEFE 12 d, [ 0. 1% nt8-80 T K AL
HRATWERE n = 1.0x10" ~1.0x 10" L'
SRR BMRER 3 ANEL, B1EH 30
%2 ~3 IS RMNE R, FMEES SR AR R
HTHmAR, BREMNENO. 1 mL FHK,CK A%
21 0. 1% nhiR-80 LR K ERl. ABF AR R
B R mER A RN, DRFFESR, BT
25°CHHFF. B H EE, BUE K MRS RIE , B H 4
TR BT B AL
1.3 FAEREFREETHER ALK

AR B (0/°C) BB 43 1M 20,25,28,30,32.
FE25CTF , AHX R BE (RH) 4377 € 2 100% ,96% ,
92% ,88% ,82% ,75% . AKX 3 NEE, FEE
30 5£2~3 Y. MBS EMRTRE n=2.0x
10° L7 g4 m /2 0.1 mL. CK FHZE1 0. 1%
YR80 JC R K HE A
1.4 FARBEMEETSERFHEZENE

fFIH ARG : EHFK 0. 05% , # &4
0.1% , 3§ 2% . Bi&IREE (6 / C) 4354 10,15,20,
25,28,32,37. AH 18 B AR A Eh v Bk 15 4T A
XS (RH/ %) 43 %)M 32.5,50.5,62.5,75. 5,
80.0,85.0,92.5,100. .46 5 = FA TG H 6 il B B K
B BRI FREY SR T LOERIE A E—#

2, F R ERIERUH 0.05% ntiE-80 J6 7k Ao
B AR R EFERBISGH TRBERF SR EE)ZR
EREAPIETFARBET & 25CHARRE T
B35 24 h GBS £ R LR 3 AEL, B4
T &S5 500 MU EHTE.
1.5 HRERSARE

HRIE] B 94 B« 0 R T T 0 P B T M B AR
B LB B B, FE n 25k 50 x 10°
g A1 107 x 10° g ~'. SRR AT A, B
AMBIHLE 125 g, B hm’ ik 75 ~90 A~ BRI
PRUERR 10 ¥R, B E 3 W E A FET B, 21 d 45
HIRI.

2 R0
2.1 ZEEMAEEXNIEREHRNES

PA2 ~3 5T AN B 4 o At &, B R AL
2 d JFIABHRAMETFIRIETS, P 25K G B
I8 AR R 12 d JFIMFET B L FE 1.
LDy, (5% LCsy ) H9 BASIC 2 )7 (FifEB ) i2
P BERERFT R (FAYRE) SBRYHE (F
XHEUE) B EE TR A LCs, (W3R 2) , LTy K35 45
RIWFE3 . NFEHWEERTTUES, HR M EH
A R B T AR S R s B Y R e R AR, 7E 25°C
T ERSEREERNT 2 ~3 RO EMBRNE
FIAU AR T HE R 1 B B AR
2.2 BIEENSFEFEWNAEERRANZNE

£ 20 ~32°C R EE TR B Y , it i S (B B R AR
BRI A AR B R AR (£ 4). 620 ~30C 2
], B R B0 I R AR BAE 25°C 4, AR
BRI A ORICR B 0. TSR BB 7E 25 ~ 32°C Z B A 84T
IR HUBUR ,28°C Bif % AR ety MR T 28°C
DA B, SRR A ORI T BB, U R R
FE T GBI R AA B R BOR 7T LR .

*1 ZEH(M)MAEER(B)S HARRESERTFRLEDEMERHIETE"
Table 1 The mortalities of Dendrolimus punctatus infected by different concentrations of conidia of M. anisopliae (M) and B. bassiana (B) *

RFWE it M B
Spore Quantity LT FET-2 KIEFET=H plA:EL g b me: BIESET- R

concentration for test No. of death Mortality ~ Correction mortality ~ No. of death Mortality ~ Correction mortality
(n/L71) (n) (n) (/%) (ro/%) (n) (/% ) (ro/%)

1.0 x10" 30 27 90. 00 88.89 28 93.33 92.59

1.0 x 10" 30 24 80.00 77.78 25 83.33 81.48

1.0 x10° 30 22 73.33 70.37 24 80.00 77.78

1.0 x10® 30 19 63.33 59.26 22 73.33 70.37

1.0 x 107 30 17 56.67 51.85 19 63.33 59.26

0(CK) 30 3 10.00 3 10.00

= M h4: 0T 5B B ( Metarhizium anisopliae) ;B ¥R B ( Beauveria bassiana) . F [1] ( The same below) .
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Table 2 Toxicity of M. anisopliae and B. bassiana to larvae of D. punctatus

Pk LCso 95% EfFHR [5] )5 75 7 R

Species for test (n/L71) 95% confidence limits ( n / L=1) Regression equation Chi - square test

M 1.06 x 107 2.42 x10% ~4.61 x 107 y = 3.0266 +0.2810x  x2 os(4) =9.488 >1.004

B 1.37 x10° 1.64 x10° ~1.14 x 107 y = 3.3554 +0.2680x  x2 os(4) =9.488 >0.904

®3 FREFMAEEXDERTEHL) HAZTHE
Table 3 Lethal time of M. anisopliae and B. bassiana to larvae of D. punctatus
HTHE M B
Spore concentration [a] 5 2 LTs5 LIPS B 57578 LTs LIPS

(n/L™")  Regression equation (t/d) Correlation coefficient Regression equation (t/d) Correlation coefficient
1.0 x10" ¥ =2.1950 +0.3529x 7.95 0.9658 y =2.1372 +0.3830x 7.48 0.9658
1.0x10°  y=2.1749 +0.3164x 8.93 0.9829 y =2.2746 +0.3162x 8.62 0.9759
1.0x10°  y=1.9288 +0.3068x% 10.01 0.9775 y =2.1222 +0.3042x 9.46 0.9945
1.0x10%  y=2.1172 +0.2504x 11.51 0.9653 y =2.2454 +0.2685x 10.26 0.9946
1.0x107  y=1.9198 +0.2557% 12.04 0.9950 y =2.0185 +0.2646x 11.27 0.9877

®4 FREERETREEMAEENBRALER

Table 4 Comparison of pathogenicity between M. anisopliae and B. bassiana at different temperatures

o) iR RIS LTy, EIETE RS
Species for test Correction mortality (r./%) (t/d) Regression equation Correlation coefficient
20 M 59.26 10.53 y=2.6079 +0.2271x 0.9938
B 74.19 8.31 y =2.9067 +0.2520x 0.9668
25 M 81.48 9.04 y =2.5032 +0.2763x 0.9937
B 93.55 6.41 y =3.1454 +0.2893% 0.9892
a8 M 93.55 6.28 y=3.2984 +0.2711x 0.9839
B 90. 62 7.08 y =2.9813 +0.2853x 0.9959
30 M 84.62 6.91 y =3.3661 +0.2363x 0.9788
B 71.33 8.67 y =2.8073 +0.2529« 0.9452
- M 69.23 8.46 y=3.3174 +0. 1989« 0.9657
B 49.78 11.26 y =2.6343 +0.2100x 0.9788

TE 25CHIRBEARMFT , HEEFIXHE B B FEAR , 2B
B A R R PR SRR B R NBUR T 2B E K
TREES LT, e K. AHXHBEE & T 96% i, B3
2 ARG B AR HACR, A BRI 90.26% DA |t
AEAHXE BERE 2 92% DL T A, H1R

(LTy,) < 7.624d

BER/EZ(RS).

BRI REE 74.07% AT ,t (LT ) Bk TF9.14 d .

x5 FAEAERETREFMAEFNZRALR

Table 5 Comparison of pathogenicity between M. anisopliae and B. bassiana in different humidities

s L BEFE LT, IR S RE
Species for test Correction mortality (r./%) (t/d) Regression equation Correlation coefficient
100 M 92.86 6.62 y =3.1523 +0.2793% 0.9873
B 96.15 6.10 y =3.2962 +0.2795% 0.9915
9% M 89.29 7.91 y=2.8377 +0.2732% 0.9905
B 90.26 7.62 y =3.1716 +0.2401x 0.9848
o M 85.19 8.42 y =2.5409 +0.2919x 0.9849
B 74.07 9.14 y=3.0326 +0.2151% 0.9886
" M 73.08 8.87 y=2.6313 +0.2670x 0.9775
B 66.67 9.87 y =3.0015 +0.2026x 0.9872
s M 50.00 11.42 y =2.3194 +0.2346x 0.9789
B 30.77 14.06 y =2.2598 +0. 1949x 0.9811
5 M 42.31 12.42 y=2.3148 +0.2163x 0.9694
B 26.92 15.47 y =2.1133 +0. 1866« 0.9700

T ARAR P TEAH X BE 15 T 92% Bf , 52 B H 54 10 A0 e
BUR L, AR HERIL85.19% L) |t (LTs,) < 8.42d . AR
A LI AR AR T 92% LUF I, SR B EX R
WBREKE NIRRT BB, 2t E W B E R
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2.3 EEENFEENAEESERTHEANRM
REEEERIIEK 6 Fi7R, 12 10 ~37TCREER N,
SEREMEEE AT IHERERRA. Hilrs
BB A B R B AR TE 20 ~ 28 C RIS A B B R R,
SER AR TR BGEIRE N 28°C, HER
AT R B BOE IR O 25°C. AR T R R
13 50% KR BEVE L - SRR 20 ~32°C, A {BH N 20
~28°C. IiABIE ] LA H , SR8 B be B T = 3
RN AT BRAFREABERSEREFI
17, MBI 2 e E R RATIRERE . Rtk
— WL TR RAM TR EEA BRI T A HE
B IR AL
®6 TRABRETREEMAEESEMRFHEE (Py/ %)

Table 6 The germination percentage of conidia at different
temperatures (Py/ % )

TR B LB S, ZEAR X IR O 32. 5% i, Sk
WA TAE 6. 7% K kK&, Bk, MK g5 R
R, SHEREMHL, SEFHEA BTk, R
WA T ZEARRHE BERLRAT , SR B AR BRI T
HEBFAEA.

RT FEAEMNBETHERFHEER (Po/ %)

Table 7 The germination percentage of conidia in

different humidities (P;/ %)

ek R RH/%

Species for test 100 92.5 85 80 75.5 62.5 50.5 32.5

M 95.7 93.6 92.1 74.3 68.2 52.7 11.3 6.7
B 96.4 87.2 71.7 30.1 12.6 8.4 5.7 0

L F 6/<C
Species for test 10 15 20 25 28 32 37
M 8.2 16.6 74.5 85.3 90.7 55.3 15.3
B 0 12.4 73.1 92.8 83.7 19.3 0

HEARIAAEET , S EEMAEE ST
MR REZFRK (K T) , FEE I EE WAL, &
BEMABE AR TR RERAFEE KN T
B, MXHRETE 80% LT EY, HBE BT £
RRIRFER 30.1% LT, SRR s AEfF i £ W

2.4 ZEFRMAEBEHKEREE 1 RSERERYR
2000 4E 6 H MAaI7ERR A LATE I S MR
15 a A= T BARARIEFT B PGB B o BB BHIR 56 1
R RAR B X ELIR IS . B A R ) B S5 0R R
27.88°C, HVP-IAHXHREE N 75. 52% (R ok S S
SuhiiRft) . MARENAIR R AT LB H (R 8) , 501
R LG, GBS 1 RE BB RMBIAROR B3
T BB, R — P T 2 NIRRT R K
SRAB B 1 ot v R R S R ARRALE . A1 PR B A SR A
KA, TR SREREN SHEMMK(n = 50 x10°
g AUHABEEER SHEN ) FX, B ER
CRIEEFBERIPNESE | RSEM BRI,

®8 F1RIDERBHRMERERBBR

Table 8 Effect of control experiment on the first generation of D. punctatus in the field

\ N A FRTE AR I BB LT MR Pl BIESET- R
i YA I H=N
S L‘.ﬁ—iﬁﬁt ¢ C '%;if'gﬂmt, Iﬁ% f’ﬁ Treated area ~ No. of larvae ~ No. of death Mortality ~ Correction mortality
pecies for tes on luration nstar ( A/ hm?) investigated ( n ) (n) (/%) (r/%)
2000 — 06 - 21 0.80 463 248 53.56 43.11
B 2000 07 — 12 3-~5 0.80 478 174 36.40 22.09
CK 0.67 392 72 18.37

3 ¥

RIGSE R R, B i S8 B A SR R R R D
EEAATE BT 1A XY, 5 B 5 B R B R A L, 4%
(BB 20 A F T ELA B O T o LA S, 7 T R
IR , GHE B 0 2% BBCR I T B . bk
PG &R BN, MEERSE 1| RS EMERRER
BERTAMER.

HEEATERERHE KA RNEE S
152 RN 9 1009% (IR 25 ~30°C Y Ak
WILT B & I E d B BAR B S5 R BB R T8
REIE IR Jg 25 ~28°C , RIEIRE N 25°C ;3B H K
AEXTYEEE K 100% ~92.5% , F3E AR IR EE 7 100% .

FrEAERZZW MR E R AT, EHA
BT B A A R M 36 R AT A3k Bl B4 B Bl VA 3K
RXFHEEAMRESME . R, B p AT A
B ERERMFHERROLT , AHXHEE RN H
BT A K EERGBER R (78 25°CF , MR
B 80% F175. 5% B, F B B o A 7 8 K R Aoy
B2 30. 1% 1 12. 6% ). FtL, 7258 1 REBEMRBR
S A AL, AR BB R AR IR BB (AR Ak
IR B 36 30 1] f9 H SF 3SR g 27. 88°C, H P AH X
BEA 75.52% ) , AR o A f - e 28 AR, TR TR
RYLH A A A T AT, B BN 8 52 21 T BR
. AR B B R SR B R AR A A7 20 ~32°C R
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FEEEHBEMERENAGE TESEERTHER
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