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Effects of Beauveria bassiana on Myzus persicae and its two predaceous natural enemies. ZHU
Hong', LUO Xu-mei*, SONG Jin-xin', FAN Mei-zhen', LI Zeng-zhi' ('Anhui Province Key Labo-
ratory of Microbial Conitrol , Anhui Agricultural University , Hefei 230036, China; >Anhui Academy of
Forestry, Hefei 230031, China). -Chin. J. Appl. Ecol. ,2011,22(9) ; 2413-2418.

Abstract: A Beauveria bassiana strain Bb21 was isolated from naturally infected green peach aphid
Myzus persicae ( Hemiptera; Aphididae). The effects of the strain on M. persicae and its two preda-
ceous natural enemies Chrysoperla carnea (Neuroptera: Chrysopidae) and Harmonia axyridis ( Co-
leoptera: Coccinellidae) were investigated under laboratory conditions. Bb21 had strong pathoge-
nicity to M. persicae, with the LD, of 97 conidia - mm™ (45-191, 95% confidence interval ) ,
but was less pathogenic to the second instar nymph of C. carnea, with the LD, of 1089 conidia -
mm ™. The LD, for C. carnea was 10.2 times higher than that for M. persicae. The pathogenicity
of Bb21 to H. axyridis was very weak, with a low infection rate of 13% even at a high concentration
5%10°* conidia + mL™". The Bb21 at low conidia concentration had less effect on the developmental
period and fecundity of the two predaceous natural enemies. However, when applied at the high
concentration 5x10% spores + mL™", Bb21 shortened the larval stage of H axyridis averagely by 1.4
d and decreased the adult emergence rate and fecundity by 33% and 14% , respectively, and short-
ened the larval stage of C. carnea averagely by 0.7 d and decreased the adult emergence rate and
fecundity by 24% and 11% , respectively. Since the LD, for green peach aphid was much lower
than that for the two predaceous natural enemies, and had very low effect on the adult emergence
rate and fecundity of the two predators at the concentration recommended for field spray, Bb21
could be applied as a biocontrol agent of M. persicae in the integrated management of pernicious or-
ganisms.

Key words: Beauveria bassiana; Myzus persicae; Chrysoperla carnea; Harmonia axyridis.
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BRI 0 A= B ie A E A R R A A
PERBCR B A . HAT, 8 iF 2 KR e w
s A A=, 60 5 €4 B ( Harmonia axyridis ) 35 38
WS ( Chrysoperla carnea ) 16 W 82 B ( Aphidoletes
aphidimyza) %547 g AU BUA: BB B A R
( Entomophthorales ) | Bk ffd F 18 & ( Beauveria bassi-
ana) BUH L 5F ( Paecilomyces fumosoroseus ) Fl
WY A KL B ( Lecanicillium lecanii) 5. SR, T &
A FLRAFTE A ARG 2 BRI R A 55 1, VR
LT 5 H AT BERC A 6 AT DU+ B ey
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BRA R Bb21 BRI FH ] [ 48 800 1 R =
G A R SR 2N - T R V) Y = M ¢l el AV L S S
(SDAY) & FARAE T 4 CUKAH. fd B 242 #h bk
I 2 A M, PDA 8537 B LR EE 3% 2 R, SR 7
25 CHOGM 14 h M 5R 12 d, 5 mL
0.05% Tween-80 WA 43l , L il L AH WV ¥ BE 1)
1B IF U, W25 H R 1. 5% /K BB 0 2 18 1

PR AR AET 2009 4F 8 H >R B H 8] A& Jifi A4 25 1
B S ML 77 TG PICHE B SR 0] /5 7 57 s RN T
3% ( Brassica chinensis) fERE I, SR IGFEIRE (25+1)
CIHERE 16L : 8D FHE SR, #ar = AR FRBE. e i,
WU SRR 30 H 0 A 42 20T ) 1 SR AR L
PH 24 h I HEBER KA U, 4 8845 W gk 2k
TF% 7 d, 25, 5 @80 RS S8 I H NABIS 24

F] ( Natural Biocontrol Systems ) , W4 [H] J5 5 He FH Ak 5F
TSR A 3 i RIS IR A 2 g H g .
1.2 ROk
1. 2. 1 BRAE R R XA A Bom MRS Bkl 4
BRI R A A B0 P T S SR P B AR ik e
KRB ESET F, FHEAE A 80 mm AYHTFL#S Hil/E
[T 35, A B AR 2 90 mm 1 1% 35 ML b % 5% 1L
R — 2 BEAR JE ACPANE , 55 I 1A e e W
TEARA 1 em 1 BE 0 KL, 902 B 6 A K —
W7 d BAEBRT /NS B R L R &
REFR M g 48 1 F it 208 Potter W25 35 T AT
WE 25 A FE 43957 1x10° (1x10° . 1x107 #1 1x10°
(H2ETHETE T4 Dk B TS5 | Bt
FWE% 1.5 mL. 1 F UL &= 0 & 2 % Vicentini
O E R E R B — A 2 mL
0. 05% Tween-80 FFLAE N 3.5 cm AY— WM 58 8} 857
Fr ML e B30, W8 55 50 1S P I 3k T+ 250 1144
B5 % LA fCAE A 6 -5, AR 40 35 5% L1 AR 53 46 7
DOBR (B 77 2 K875, TR . X REAImE 1.5
mL 0. 05% Tween-80 A VK.

AR ) R A S A AR T )  BENILE
TF 35 emx40 cmx35 em A HLIEIEFE 7 25 CIHEHE
W14 L: 10 D AN TSP ARLE R 5. A L3S
FE RS ER AR R K AR, T 24 b 38 2k b B B A 2
B AR R 95% LU L 24 b JE¥AET T T
— /L, (AR G BE AR FRTE 50% ~70% . 5B 24 h
R 7 7 A B O T 4o 6 1 S A R Bl SR 4% Ak
FRAYFET B0 K AP B TR SR LA 25 C
PRIBEE IR B = TR B 2B i o\ 3% 1T R 8
SEERL VR S 10 R Y R AR T d. AR
S5AER  HEE 20 Hif k.
1. 2. 2 BRAD AR TR - 0 I e A 3 R 1 5 ) 3
B R A TR A 45 SR, T PR R R S T R
R B P S50 P AT T L PRI IR FH AR R 5 5 1 5 x
10° 5x10° 5x107 5x10%4 />4 3 43 5] % S 46 (0, 20
ORI 33 508 AT WE 55, X BB 4L 5% 1.5 mLL 0. 05%
Tween-80 IR, FRAbHE S DA, MEL 10 HLH.
W55 25 S B4 HUBCE AE LR 80 mm AT 1 HL Y
SR b A i E 2 1 SRR A T R
A 38 X FLAY B2 90 mm B35S, B 7R A
PLI B B AN B 4o 5 iRk AR TR). K
TR A A M S I, IO BT ) SR
HUP TSR, TR R fr 4 B S e SR
W R e 2 ) R IR A AR R P R
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SR N b e A A R T A DR R AL

YIS % Zhou 51 J5 ik A LT U
P 75% CBHZUL 1 min, FE] 4% WA TR BRI 5
min , Z&IR/KUE 3 UG RS IR L R, i P 3R
T Y O 226 77 05, L) B R AR 8 7 f 25
ey s o 15 PN P R e i A T
1.3 Hskbst

A SPSS 17. 0 A X & 2 i g Bl #4775
FRFEA 5 AOE S KT 55 ( Kolmogorov-Smirnov test, P>
0.05) A& IEA L2 A1 Kt JEA T B A R 07 2270 #r
(one-way ANOVA) ,Jf=RH LSD L1728 i ; 4k
IESME S EAERH Kruskal-Wallis 7E2EF IS5
s LDSOﬂ‘%:ﬁTéﬂq probit 43T, Pearson A R

2 HRE5HMH

2.1 BRI AR XA Y o P

SR FHAN ) e 32 BR 7 11 053 B A B (0,10° 10°
107 ,10% ) X6 A Bk WA 155 25 J , B A0 1 AR - DT R
FEIH(+SD) 73 M (0+0) (8+1) . (59+6) (597«
21) (5967153 ) . BRI 1) BAUBYLIE T 2 bifi vk i 11
FiF R (8 B8 M0 20 A B (FRT 1)L 5 A e B e R Ak P A
B 6 d 5 AL T A8 22 57 1.2 (P<0.05) . LD, 6
R 97 (VI =R AT EL, R R ,95% B AR X AN
45 ~191(df=2, x*=3.6, P=0.17) . fEIR I 514 F
B IET RN 91% K B PE TR N 2%
FA R LB TR 0. 3 32 B2 B A 0 Bk F 1) S0
PR,

100 1
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Fig.1 Pathogenicity of Beauveria bassiana Bb21 on Myzus per-
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2.2 BRA AR DA O] R R S e S A SO
20201 XS RS Y EORPE SR AN RV R Bk A
TEE AR (0 .5x10° 5x10° 5x107 5x10%) X i
WS 2 A AT 55 IS, AT B T R A TR
2 (+SD) 25 (0£0) L (34+3) . (293+28) (3067 +
49) F1(29883+764). 4bH 6 d 5, BEURYLIET-F
Bt 3 0 T v S T N (] 2A) |, W R AL R YL R Ny
3% . J7 24T 45 R 5%10° 5x10° T 5x107 &b H
25X R TC .35 22 5%, 5 x 10° A B 5 %) B4 25
S (P<0.05). Probit 4> Hr 25 B, 3Kk 1 11 18
Bb21 AT REES 2 %40 B LDy, 7 1089 ,95% B AH
PR K 638 ~ 1877 (x> =0.42,df=2,P=0.8). Bk
BB Bb21 X330 #0819 LD, SRR 0 11, 2 15, %
HFAZC TR R X R 8 B PR A 55

W5 55 J5 £F 4 R ER 3 RE IS 4l HUF IR AL, 5 7 K
TRl e 4. 16 d J5 b T iR R Ak 5P Ak 38 Bl )
(R BE N T s /0. % BRI SRR 100% . 5% 107 5 %
10° 1 5x 107 b 35 21 - 38 R 04 B P A 238 5 %0 B 4
TR FELER, SxI0*ABAGH AL R FH
(P<0.05). KT S HRE (5x10°) Wi % J5 , i HP
TR, H 76% .

120 u]
A a a DH
a
100F — 2
b
80
60 a
g b
8 40
2
Q
‘ﬁ@r% 201 c ?
S [l
¥ 3 120¢
g% |B
o
B®E 100} & a ab
a
g 1 1
% 8ot 1 b
60
40t
20} a
0 b 1 b 1 b 1 b 1
0 5% 10° 5x10° 5% 10 5x10°
TR

Concentration (spores * mL™)

2 BRA R Bb21 X5 E HE (A) RS @ FH (B ) ik
Jea (1) Ku R (1) s

Fig.2 Effects of Beauveria bassiana Bb21 on the larvae infec-
tion ( 1) and adult emergence ( Il ) of Chrysoperla carnea (A)

and Harmonia axyridis (B).
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Table 1 Effects of Beauveria bassiana Bb21 on developmental period and fecundity of Harmonia axyridis and Chrysoperla

carnea
ik Ak FILI Y LRy Tt F iy Wt 75 iy 7O B RR fb
Species Treatment Larvae stage Pupa stage Longevity of Longevity of Fecundity Hatchability
(spores + mL™") (d) (d) male (d) female (d) (eggs) (%)
S0 0 13.5+1. 1a 4.8+1.0a 63.6x10. la 77.2+8. 4a 604+90a 81.5+6.4a
Harmonia 5%10° 13.7+0. 8a 4.8+0. 8a 52.5+9. 8a 74.1+7. 8a 602+120a 79.4+8. la
axyridis 5x10° 13.1£0.7a 4.7+0.7a 63.9x12.0a 73.5+7. 4a 575+51ab 80.3+8. 4a
5x107 12. 8+0. 6ab 4.5+1.0a 66.4+12.3a 76.3+9. la 546+86ab 78.4+7. 3a
5x108 12. 1£0.7b 4.9+1.0a 65.0+12. 1a 69.3+7. 6a 517+60b 79.2+7.7a
i B 0 9.1+£0.7a 10. 2+0. 8a 35.7+3. 4a 40.7+3. 6a 801+81a 91+6a
Chrysoperla ~ 5x103 9+0. 8ab 10. 1+0. 7a 36+2.4a 41.0+2.4a 774+88ab 90+7a
carnea 5%10° 8.9+0. 6ab 10. 1+0. 9a 35.7+2.9a 40.5+2. 6a 773+50ab 90+6a
5x107 8. 8+0. 6ab 9.7+0. 8a 35.8+2. 2a 40.6+2. 3a 732+67be 88+4a
5x108 8.4x0.7b 9. 8+0. 8a 35.2+1.9a 39.3+3. 1a 712+57¢ 90+6a

[RIFAS 6] 7B e s Ab B ] 25 57 {2 35 ( P<0. 05) Different letters in the same column meant significant difference at 0. 05 level.

2.2 2 XS PR EORE R AN R R Bk A
BRI (0.5x10° 5%x10° 5x107 5x10°) % 54
P 3 4 AT 55 ), fil 7 DUR R (+SD) 43 5]
HF(0£0) (32£2) .(299+23) . (3063+119) . (30267
+643 ) . BRA 1 45 7 AL HG S 6 50 UL B T R Y
Mg /N (B 2B) . Hord 5x10° 5% 10° Fl 5x 107 4b BR 4
ARG RN 0, SN IR TC I 3% 2 5. Sk b 3
(5x10%) SXfHRd 2 5 1 35 (P<0.05) , FHIE TR
9 13% .

Wit 5 TR P 1 A5 P AR (0 T R B 3, S 0
BRI I SR S R R R . = vk B b A
(5x107 . 5x10%) P K E5XF A F B H (P<
0.05).5x10* A BRZH AP R B AK, S 67% . i ER
6l AR Bb21 %o S €6 S0 HR P4 S5 11 52 M o Xk ke
YA
2.3 BRA R O PR M KSR B D A A
B 1 5

BRALEETR Bb21 TR PR A BEXT S €0, 0 e 33
TS () &)y HURI 7 O i AT — S (R 1) AR
JEE Ak B2 VP ol £ e R 1 40y SR A = 9 5 ke e
M2 RE(P<0.05) , M (5x10%) Ab Bl 57 {a
R g OPE Y 45 1.4 d, PRER R D 149% fd
3 S 1 4y S 4 4R 0.7 d, 7 B R D
11% . B2 T RO 1 o4 28k R R0 M 0 | e e 7
i e 5 R AL 2R C 19 25 (P>0. 05) .

3 i it

A E RV E RS ZR AT ES RS
HEAWE K, Uiz FHZ R B IA T I , BRI 2
JAF A SR R T VR 8 O P AR 22 5F S

IK-Z T SR B AR S S — A B PR R
HusE P R AU 2 B Y, B — A B PR B ek B
P 2 3305 7 AR 2408 B A P AR ALY )i 2R
I AR A A A 7 R R s AR S, T 2 TR
HBGEMER AR T AN LR B, e Rra s
Tl AR HOA b SR e . AR IR 6 Xof A TR 3R A 1
RS AN P R B R SRS PRI T T OF5E,
BERFRMW] R B A 1~ BOPE ] 5 G 1% T X 7
P R F - BT & |, I BAESkF 09 B 6 18
FHVRBE TR (5x107) X P47 £ 14 R R AL P Ak 8 0
ZHE 1052 BRI B AR S S (0 0
FI BATRGF ARSI

UTAER , A R AR W) A% HOR) Y B AR AN AL
AR ORI 5 R R e & AR SRR A 1P 2
A5 e A ) 27 ORI R L e 52 ey ThD a4 7
TERAWIIE. Zhou %" HFFT W, R S AUk B A6
FE(10* ~ 10%) BUMR 248 K 0 ( Isaria fumosorosea ) Wi
ZZ AL PR 8 75 T (Axinoscymnus cardilobus ) %) H
PTG % A% i AT A0 0 T i 255 ), 3R
IR R S A B M R B R v 7 B e A AT 4
A2 [ gE e W] B SR SHE B ( Metarhizium aniso-
pliae) TESZ5 % 558 F Xl 2k 25 B (prerostichus ge-
blerrii) . " 1€ 3¢ 75 ( Epicauta chinensis ) . == 20 JE H
( Cicindeila elisae) 55 RFLAARTCECHAVE A , 1 HAF H
(] 1206 i S R 0 W i R R A S AR i A LA
SRRV . B A K AR R P ¥ A R il 7R AR
(] 3% 25 3 4FE Bl i 5 BB Ay & HL ( Dendrolimus puncta-
tus ), %o KE L HL TG i B FE . Jacobson 28 ST R
B, P ER A 118 A R 5 3 77 ( Naturalis-L F1 Botani-
Gard WP) 7E52 55 % F % 4515 T B 1A 8 R P4 AL &
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5y ( Frankliniella occidentalis ) 332 HP Xl &M R B
JIVE 22 46 ( Amblyseius cucumeris ) ¥4 #t . Thun-
grabeals %1% BFEAN A0 T AT 110" f
T, BRAL B BbS335 AR 3 AR AR LA
T (C. septempunctata) 518 5 FIE % ( Dicyphus
tamanimii ) Y T0 O 1, (H S A TR X 5 58 e R
W5 RS IEFE R33N 4% 1 10% . James %5170 4
TERA AR TR | Sk [CEP R 7 ( Nomuraea rileyi ) \EUHH
AT B | P kR T 2 AR B R 2 A B
E(Hippodamia convergens ) 1 W 2h i i o . 25 SR
T AR N BT 1x10° 7T, DA FR E7 A+ 1
B A R AT I, SR AR AT | IR R A 1 8 T R
JHE A0 25 Ak 2R S B HL A AL T R 0 i o 97% |
95% 75% M1 56% . 1% Poprawski 2" py#F5e |
LR X 5 —Fh L Serangium parcesetosum F A7 55 3L
AT (80% SET ) , T BUIA (5 10155 B U L-F- A 22
Wi A1, Laied 257 KB T 16 A8 EURAE [ 2R 5 A
AT LA A T R (H R LA WAL T R R
Magalhaes 25" 38 | 48 B 460 B T B 48 25 I X
+ BB H ( Coleomegilla maculata) F1 55— Fh 4l &
B Eriopis connexa 14 B IEGH53 518 60% Fl
35% . XL I A5 R R B HU )R B X KRR B
IO MR AATE B, JH IR T A [ T AR AN [+) KL
B, i HL R 5 M R AT K

R, A7 L8735 70 BR A 1 7 A B R S
S L RIS S0 R 1) 5 W TR AT TSR Roy AR
WFFE B BRI R T GHA B RR7E B W B (2 T
107460 B X 7 €8 S0 HURGE 30 209% , IR 2
(BFZTF 10° #1107 #11) B oK WYL, Cottrell %51
S BR, BRAE AR TR R S SBT3
FEI A b —Fh S HL Olla vnigrum B IR YL R 7 e e Wk
JE (B TE 3. 9 10°fF) B, 10 B A B 57 (30
HEAET- Ry 31. 8% , K HAET- RNy 11. 1% . FFIk
X g S A AP A 36 B BE A% T R
P BT A B J5 R 22 —. Thungrabeab 51 il 5% £
B FEA YR B N R T 1< 10° 98 F 1, BR 96 A 7
Bb5335 A XT38 4 JC O M. Donegan %5 f
FEFRM] I OUBAE 37 ] DR i kA A A
Xof 308 R AR B TR . ASBIFIE A SRR W] R 1 AR TR
Bb21 TG EE (5x10°H1 5x10°) Ab FR 5 P R4 £
PERFLRY IR PRG0S B T0 B 3% 25 5%
PRI E R 2 18 4 U LD, 2 H XS BEF LD, 1)
V1.2 A, BIVEELE R 73 (5% 10%) AR B 57 €6 3
(1% 5 e S AN 13 % 20T B (e R B2 5 25 X 79 e

B PR B SRR AR i Iy A A 5
A —5E BYFE.

SR, S50 2 1) 55 1) RO R A A A7 A 1 il H
JRAORIEAE S T FAR S T R e 32120 R
O A VR 2 S50 2 BF9T BORMIE S B AR ELTRD6 22 R
B AU 8otk 0 Roy 557 FELE & i Sk ek
Ji , A BT (ecological susceptibility ) FEFEAIG
T #E R P ( physiological susceptibility ). Ludwig
AFUOTH AR T R R A R BR A 1 AR TW-1
PRAE S50 3 AN & 2500 5 X5 4 b KR H i 3o
P S5 R L BARTE SC 90 2 25 PF X 4 PR
B —E ORI, (BRI = A TR YR
REAIG. ABFTE R BRIE R T Bb21 R BRTE SR %
ST N S 0 SO R AL 5 e e A s R S
AT DL D7 i 3 2 O A M R R S e
ST/ PR FF BB21 TR 53X AR A B P R —
S DM T il 28 BRI £ B A B T AT Y.
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