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Abstract: [Objective] Both Beauveria bassiana and Verticillium lecanii are insecticide fungus
for biological pest control in the using of study at home and abroad. In order to extend the
scope and strengthen the effect of prevention and reduce the cost of biological pest control.
co-fermentation have been applied in this investigation. [Methods] The feasibility of
co-fermentation have been studied through comparing sporulation capacity, indoor antibiotic
activities of two mixed strains. [Results] Results showed that the best ratio at 1:1 of Verticil-
lium lecanii L-31 and Beauveria bassiana Q-55 by co-fermentation. Taked 10% from every inocu-
lated in fermentation medium (Fermentation medium were prepared by yeast extract 5.0 g/L, glu-
cose 20.0 g/L, malt extract 5.0 g/L, KH,PO, 3.0 g/L, millet 200.0 g/L, pH 6.5), 23.0 °C+0.1 °C
fermentation temperature 12 d standed the total of spore-containing fermentation broth could
reached 1 x 10° CFU/mL or more and have the stronger insecticide toxicity. It had inhibited
effect on both Trialeurodes vaporariorum and Pieris rapae L. 9 d after treatment of the lethal
concentration LCsy were 2.09x10%£0.12 CFU/mL and 3.17x10°+0.11 CFU/mL, broth concen-
tration 1x10® CFU/mL at the time of death in the LTs, was 2.11+0.14 d and 4.27+0.43 d, cor-
rect anti-greenhouse effect in the plot experiment more than 80%, having significant difference
with the single strain fermentation control effect. [Conclusion] It provides a scientific basis
for further application of the two insecticidal funguses and a reference efficiency way for
Spread-spectrum anti-fungal for spread spectrum efficiency of fungal biocontrol agents.
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Q-55, JyH ERAA B A P 5 i i A DRk 0
feft, g IRHRE RO E AR . I ok E
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1.2.1 B E L-31 FEkTE B EE Q-55 Bk
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1x10° CFU/mL F T B 5 45 °C e 47 1) PDA K
FRAIR G PR, H 5] Sk R Q-55
kR, 25 cCHHIREFE 15 d o () Kk s

Q-55 ¥eJE H 1x10° CFU/mL WA B 5 45 °C &£
A7) PDA 53R 3R A B, H X5 e
WA L-31 Btk 25 °C B35 15d o (3) ¥
SIS RLTA L-31 FIIRAAEE Q-55 FIWREE
(1x10° CFU/mL)W BRI, % 1:1 IRA R HUE &

)51 A PDA A b, SN RS 45 °C
ZEAT A R B RIS AR GBI AR, 25 °C1H
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DL AR A B 5 AN, SR AR
ARAFBL, LAATFPRE FRAERT IR
1.2.2 SEREAE L-31 FATkE B 1EHE Q-55 £%
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W I AR AL B L-31 FIBRIE T AR Q-55 FEHLI
AU IR LRI R KR AT, AR
R R BERE SRR (S mL/AaUE R LTE T, #% 1:1
FEBILL 10% it o3 AR T 12 Rl FR gt
(F D, BiRHAE RN 100 mL/500 mL £EFEH,
25.0 °C+0.1 °C [HIREE R FE, 5 d JFRRKERH
FEDUE £ A W) & R i SR AR Ve, 2546
TR MR, JF LIS BRI A B X IR, 25
A e, B 2 A RS A IR R B R AR A I T
Wi, kBRI R EE T =
1.2.3  BEMEAE L-31 FIIkTEEEE Q-55 £ %
B B AE D ELOF I Kb Ae ki L-31 FIERFE
BT Q-55 BYFM PR 1:1, 1:2, 2:1. 3:2., 2:3,

x1 HEEHREAEEFERS

Table 1 Formula of combined strains in cultivation medium

Bigrdk TREREEY HEEM AERE ZAEHRRY KHPO, MgSO,7H,0 HE® /K Bk

Medium formula ~ Yeast extract Peptone Glucose Maltose extracts Potatoes Millet Agar

1 10.0 10.0 30.0 10.0 3.0 1.5

2 20.0 3.0 1.5 200.0

3 10.0 10.0 40.0

4 20.0 200.0

5 5.0 20.0 5.0 3.0 200.0

6 10.0 20.0 5.0 3.0 200.0

7 10.0 10.0 30.0 10.0 3.0 1.5 12.0

8 20.0 3.0 1.5 200.0 12.0

9 10.0 10.0 40.0 12.0

10 20.0 200.0 12.0

11 5.0 20.0 5.0 3.0 200.0 12.0

12 10.0 20.0 5.0 3.0 200.0 12.0
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Fig. 1 Sporification curve of combined strains with L-31and Q-55 (1:1) co-fermented in different mediums

#2 BEHRL-31FQ-55(1: ) AEHEFRLELBREREL
HEFEANEANRHEMEMNE

Table 2 Indoor insecticidal and antibiotic activities of fermented broth of L-31, Q-55 (1:1)
co-fermentation and strain fermentation

1ZIE B1FET-K Rectification accumulative mortality (%)

L RS P B 107 ) R )
Insecticidal activities on 7. vaporariorum larvae Insecticidal activities on Pieris rapae L.
ri:(li?:lr; Cojéfﬂeri?;fiion %ﬁi L1 %ﬁﬁk Q55 Coiri?;fiion %EJH?E L1 %ﬁi Q35
strains Strain L-31 Strain Q-55 strains Strain L-31 Strain Q-55
1 92.60 a 91.59a 68.27 b 88.33 a 70.00 ¢ 87.27 a
2 79.50 b 51.67f 75.07 b 81.33b 70.49 ¢ 69.65 ¢
3 90.83 a 92.81a 76.32b 90.50 a 70.00 ¢ 88.42 a
4 80.31b 65.74 ce 66.38 ¢ 83.86 b 65.53 ¢ 8091 b
5 94.55a 91.03 a 73.05 ¢ 91.00 a 66.71 c 83.37b
6 93.82a 90.67 a 60.21e 89.33 a 63.00 ¢ 81.50 b
7 84.70 ab 87.84a 76.99 ¢ 87.12 a 67.59 ¢ 8542 a
8 7732 b 45.79 fg 79.49 b 81.63 b 5584 ¢ 75.10b
9 81.57b 87.43 a 78.70 b 76.60 b 59.59¢ 83.52b
10 7150 ¢ 63.60 ¢ 72.38 ¢ 79.85b 66.26 ¢ 72.78 ¢
11 93.00 a 90.83 a 57.79 ¢ 89.25a 66.84 c 85.86a
12 90.62 a 87.38 a 60.50 ¢ 86.70 a 63.93 ¢ 79.42 b

TE: AT AR S R o T A Rl NG PR 22 5+ .3, P<<0.05.

Note: Data followed by different letter in the same line and row are significantly different at 0.05 level.
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Table 3 The LCsy and LT5, from fermented broth of L-31, Q-55 (1:1) co-fermentation and
strain fermentation against 7. vaporariorum larvae

e Xl U B R LTso A1 LCso

Cllimie LTy (d) and LCso (CFU/mL) of fermented broth on 7. vaporariorum larvae

e 2H A HiFk Co-fermentation strains HEkE L-31 Strain L-31 itk Q-55 Strain Q-55

LCs LT, LCs LTs LCs LT,

1 2.73x10%+0.21a 2.48+0.19 a 4.07x10*0.12a  3.37£0.15b  6.10x10’+0.14d  6.87£0.16 ¢
2 2.93x10°+0.11b 4.83+0.13 ¢ 1.88x10"£0.11d  7.19+0.13 f  5.77x10°+0.16¢  5.92+0.14 d
3 2.90x10%+0.15 a 2.88+0.16 a 3.55x10%0.11a  3.16+£0.18b  5.74x10°+0.13¢  5.88+0.17d
4 2.95x10°+0.19 b 4.73+0.14 ¢ 5.22x10%40.20 ¢ 6.03+0.14e¢  6.15x10'+0.12d  7.02+0.11 e
5 2.09%10%+0.12 a 2.11+0.14 a 4.10x10*0.14a  3.50£0.19b  6.68x10°:0.11¢c  5.90+0.18 d
6 2.45x10*0.11 a 2.39+0.13 a 4.62x10%0.13a  3.59£0.16b  7.13x10'+0.18d  7.57+0.18 f
7 2.50x10°+0.16 b 4.1940.15 ¢ 1.17x10°+0.11b  4.60+0.15 ¢ 5.70x10°40.15¢  5.69+0.16 d
8 3.03x10%+0.13 ¢ 5.08+0.17 d 3.73x107+0.13 d 739+0.15f  5.75x10%4023 ¢ 5.54+0.17d
9 2.85x10°+0.14 b 4.33+0.16 ¢ 123x10°£0.13b  4.88+0.11¢c  5.36x10°4020c  5.72+0.19d
10 3.13x10%+0.18 ¢ 5.67+0.16 d 543x10°40.15¢  6.15£0.19e¢  6.93x10°:0.16c  5.95+0.15¢
11 2.15x10%+0.13 a 2.31+0.13 a 5.22x10*+0.15a  3.81%0.15b  7.38x10’+0.13d  7.80+0.13 f
12 2.81x10*£0.15 a 2.73+£0.11 a 1.09x10°+0.16 b 4.33+0.13¢  7.15x10"+0.16d  7.49+0.18 f

TE: LCso: FHZ 9 d JRIEBE TR,  LTso: KBRS 1x10° CFU/ML A EBE P ). T 3&1H].
Note: The LCs, has been treated by fermentation brothes after 9 day; the LTsy has been treated by 1x10® CFU/mL of fermentation
brothes. The same as in the following table.

F4 EHKL-31F0Q-55 (L)ASHAREFRELABGAERR AT RYEN
BFE K FE (L Cso) FABLFE B 18] (L Ts0)

Table4  The LCs) and LT5, from fermented broth of L-31, Q-55 (1:1) co-fermentation and
strain fermentation against Pieris rapae L.

X SET HUR R4 HURY LT50 A1 LCso

Br Rt LT5y(d) and LCsy (CFU/mL) of fermented broth on Pieris rapae L.
Culture medium 4 & K Co-fermentation strains Bk L-31 Strain L-31 Btk Q-55 Strain Q-55
LCs LTso LCsg LTs LCsg LTso
1 3.05x10°£0.25b  5.70£0.23b  6.33x107£021c  7.15£024d  3.41x10°:031b  5.88+0.30b
2 5.56x10°£0.18b  6.60+0.33 ¢ 6.08x10’£025¢  7.10+025d  8.82x10’+0.20d  7.38+0.22d
3 3.20x10°£0.35 a 453+031a  6.30x10"+0.20¢c  7.18+026d  2.97x10°40.30b  5.76+0.28 b
4 415x10°4022b  6.20£0.37¢c  5.54x10°£0.30d  8.38+0.30e  7.51x10°+0.33b  6.21£0.35¢
5 3.17x10°+0.11 a 427+043a  823x10+035¢  7.57+0.34d  6.32x10°+0.28 b  5.57+0.27 b
6 331x10°£0.30a  4.81+0.18a  8.85x10’+029d  7.83+027d  6.37x10°4021b  5.89+0.23 ¢
7 3.73x10°0.43b  5.80+0.35b  1.70x10°40.33d  7.89+0.29d  4.50x10°:029b  5.91+0.23 ¢
8 5.77x10°£035b  6.83:0.19c  8.93x10°:032e¢  8.95+031f 4.30x10’£0.17¢  6.90+0.19 ¢
9 201x10+024 ¢ 7.15027d  8.60x10°:0.26d  8.84+0.28¢  6.41x10°+031b  6.04+0.33 b
10 2.13x10°£0.22 ¢ 7.79£023d  7.62x10°+0.34d  820+031e  3.32x10’+0.19¢  6.93+0.15d
11 3.09x10°£0.13a  431+0.19a  7.58x10%+0.31d  8.16+033 ¢  4.47x10°4025b  5.84+0.21b
12 3.78x10°£0.41b  5.524040b  7.80x10%:0.27d  8.50+029e¢  239x10’:027c¢  6.58+0.28 ¢
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Table 5 Strain ratio-dependent effect of co-fermention broth on sporification and insecticidal
antibacterial bioactivities

X FUBY R U % N R

FERE L-31 Fl Q-55 44 Ehfa) ELER(N S Insecticidal active of fermented broth on T, vaporariorum larvae.
Proportions of L-31 and Q-55 Sl%%r&f&‘/’;fﬁt K IE BT R BOEhHE  BEETE
Rectification accumulative mortality (%) LCs (CFU/mL) LT5y(d)

1:1 62.40 a 92.81a 2.23%x10%+0.11a  2.30+0.13 a
1:2 38.13 ¢ 60.25 ¢ 6.55x10°+0.23 ¢ 6.36+0.21 d
2:1 26.07 d 8542 a 1.14x10°+021 b 4.48+0.19 ¢
3:2 2945 ¢ 83.58 a 1.06x10°+0.35a  4.86+0.32 ¢
2:3 39.39b 66.73 ¢ 5.19x10°40.19 ¢ 6.23+0.19 d
1:0 48.52b 90.03 a 530x10%0.15a  3.82+0.17b
0:1 53.74 ab 72.80 b 6.82x10°+0.13 ¢ 5.92+0.15 d

R6 EHL-31. Q-55 LIARI LG LABRME~RERELLBANEATHNESER

Table 6 Strain ratio-dependent effect of co-fermention broth on sporification and insecticidal
antibacterial bioactivities

UL 31, Q.55 8 XIS A 5 P )

b i fFIREE Insecticidal activities of fermented broth on Pieris rapae L.
tent LE RTAE TR ; :
Proportions of L-31 Spoge omen B.ZIE%’%VI“EEEK e B T[]
(x10"CFU/mL) Rectification accumula-
and Q-SS e mortallty (%) LC50 (CFU/mL) LT50 (d)

1:1 62.4a 90.54 a 3.55x10°+0.14 a 4.11+0.16 a

1:2 38.13 ¢ 73.52b 2.39x10%0.16 b 6.02+0.19 b

2:1 26.07d 60.88 ¢ 2.82x107+0.21 ¢ 7.55+0.21 ¢

3:2 29.45 ¢ 56.30d 4.57x107+0.28 ¢ 7.75+0.26 ¢

2:3 39.39b 76.30 b 5.29x10°+0.17 b 6.11+£0.15 ¢

1:0 48.52 b 65.38 b 8.46x107+0.25 ¢ 7.70+0.27 ¢

0:1 53.74 ab 84.50 a 5.79x10°+0.30 b 5.23+0.28 b

24 HERNRREXABIZFRERER
ERMEMRT R/ NXREER

A e B e HEFL R 35 07 1 R e 21 5
PRAR G A WERIE AT 1 TR A 9 3 T 2 R RIS

FEl, BRALFEE Q-55 XU il % Foky |l
NAERAERT E, BIRURES, KR DR A e
N 55.76%, MikFMFRRE L-31 XHikd B R dsg
AR MR B E0R R A

T /N X PR, 459 o AR 3
B T BSRAIBIARCR(ER 7, £ 8), Rk
15 d DA b o %l i 0 A 2 7 o7 408 v 0 B (5
7 R IE B H R R4 A] 38 80% LA -, Tk
1 000 f5ALIE L FGERWAE 70% 400, 543
— TR R e T AH L A AR B 3 M 25 R (P << 0.05),
BB T H A i E TR — R ER A R
Q-55 FUEMYASAE L-31 i s, Wi KT G
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51.06%, {H 2 HoH 75 P AT ] B s R 3 U
B, BRI A e 5 T AH R 1 SR, AR T
P I,
25 HEEMRERLABIEFRGNEXEY
EMR

IR RERIAGR 9), BRI L-31 FIEk
LMD Q-55 B & I S i R A AL R ™
A AP A 22 57 (P<<0.05) . TEAH AN A&
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Table7 Control effect of the optimum fermentation broth on Trialeurodes vaporariorum

eI L TR 2R
AbFH iR Corrected decrease rate of Trialeurodes vaporariorum (%)
Treatment Spore content (CFU/mL) RPN HS5K TR EREPN
The third day  The fifth day = The seventh day  The fifteenth day
Hikk L-31 B 5.33x10" 58.63 d 76.20 b 81.07 a 63.25d
L-31 fermentation broth 5.33x10° 60.14 d 74.13 b 77.42b 61.29 d
5.33x10° 54.37d 66.37 ¢ 70.95 ¢ 58.90 d
5.33x10’ 4438 f 58.21d 66.25 ¢ 50.72 ¢
Btk Q-55 LMW 6.74x10"° 42.52 fg 45.92 f 55.76 ¢ 3935 ¢g
Q-55 fermentation broth 6.74x10° 40.76 g 44.50 53.60 e 36.50 g
6.74x10° 3871g 45.09 5151e 3289 g
6.74x10’ 3583 g 3855g 4238 f 30.09 h
YA R R 5.15x10" 5452 ¢ 76.50 b 85.03a 70.10 ¢
Co-fermentation broth 5.15x10° 64.71 ¢ 79.10 a 83.52a 68.70 ¢
5.15x10° 64.10 ¢ 72.86 b 80.50 a 63.28 d
5.15x10’ 4471 f 67.89 ¢ 76.28 b 56.30 d

*8 HEFEHRRELAERXRE RAPEMR

Table8 Control effect of the optimum fermentation broth on Pieris rapae L.
2 1E B B 2 Corrected decrease rate of Pieris rapae L. (%)

h S dia

Treitfint Spore cfltfn{fg(%FU/mL) LIEES LIRS IR LIAEES

The third day  The fifth day = The seventh day  The fifteenth day
Bk 31 BT 5.33x10" 29.47h 39.42 f 51.06 € 3540 g
L-31 fermentation broth 5.33x10° 26.29 h 36.50 g 49.30 ¢ 3583 g
5.33x10° 23.94h 3472 ¢g 44.56 32.51h
5.33x10’ 21.621 26.98 h 35.56 ¢ 28.72h
bk Q-55 %W 6.74x10" 44.58 f 55.61d 78.75 ab 57.36 d
Q-55 fermentation broth 6.74x10° 45.03 f 55.70 d 73.82 b 55.27d
6.74x10° 44.92 50.17 e 68.49b 5243 e
6.74x10’ 3832¢ 46.58 63.85¢ 48.25 ¢
A BRI B 5.15x10" 48.35¢ 71.33b 82.53a 73.80 b
Co-fermentation broth 5.15x10° 45.80 f 69.58 b 80.50 a 70.00 b
5.15x10° 41.68 f 63.55¢ 76.75b 62.81¢
5.15x10’ 38.95¢ 58.23d 69.28 b 52.50 ¢

WERAET, MARR A TREM TR RZE BRI T BukeE .

FABEP<0.05), THEANT 1:1 A KB HA .

T B ik 6.24x10"° CFU/mL, T4 B & A] ik 3 Wi

0.817 5 g, 5P L H =R A i WAV AERZEFYI . pH. IREE R
MR ER S, MHIREBRCR R AEYEERE AL WESER RN, XD R AL [E] P
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Table9 The sporification and the dry matter of the optimum fermentation broth

Ab3 7k TH

Treatment Spore content (CFU/mL) Dry matter (g)
HEHMRILREER Co-fermentation broth 6.24x10" a 0.8175a
HE L-31 ZB# L-31 fermentation broth 4.85x10"° b 0.676 2 b
Hitk Q-55 KM Q-55 fermentation broth 5.17x10"b 0.6843 b

VEFAA BRI IE 5 A= 4 0, i LA [R) i i A=
KB SRR RIS 1 AR A A AR R O
DA ) B AR =22 [) B e % I 35 9% 4 1R 5 L R i
T —EES, LT RGN LT, A
MR K2 TR W11 7= 70 £ 1 75 ) AR AR X6 A= Bl R i
BT AR AL L-31 FIBRAE R Q-55 WAL A Ik
FRAMFIEAT T O 1E, A5HSEMH, Bk L-31 F1Q-55
Z A TC W AR BB, MR AU 2 (1:1)
B, TE /K- R B R S PR AR B R T 12 d
B, AR AR R I A E L R R
PF A B o XU T Y A TR BRI B/
K. TEREE . ZRIBYEE SRV AR
I A ) T4 5 2H A AR 00 A AR N &
FE 1R

B ER A TR L-31 FIBRA AEE Q-55 &Mtk
W EL B A B R, HL P T PR — TR AR T )
HEVIBIEE, TEEAEEPTASORAERE . R
s SR IR, SR R O AR B AR 4R E R
R TR MRAS B 0L B RPN, 132 AN R i IX A=
BB R EIRIRIEE . HE5H . K&
TAE X RS R IR, AN [ (4 2 B B e g
IRBE B8 7 R S A5 AR S50 R 7 A A
FEMIANTE], A AT LATE— e R i gt
[ R0 AR ST G AN SR G I B i
RO L-31 Rk FHE TR Q-55 ML AR AMEA
A S RLPE T, I AR K T & R B iR
B, /N xS B MR Rl H R
AR E OB BRI B R T B PHARCR, KIE
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BT A e S TR MR A8 P B T P L A e, %
TR R AR B | BRSBTS RE T LA R &
T2 JSC A T BEL 1 3 22 7 HR T 24 1 25 5 T AR H AT
LRSI DR A A R B
FERCTA L-31 AR R R Q-55 HABEHIA L
RS B RO LR, T H 32 20RO JIRCR
T AT, BARA —ESHIME, (Bl —
SEBRRE, PO R AR AL A, SRR DI s
E IR TR 3L A e (A AR AR AL, I8 M Tk
S0 G TR R A A R QI 7 P A P E S A
W5, T H RSB A A 7 I A B — 2
WP EOR A A, LIRS K SRt E
P, I —FR M AN B8 5E R S LA, A
KIT B E AT T

£ % X Wk

[1] JE%k, EhE, 4. MAEwRLI R 5N H
M]. deat: ks Tl ik, 2006: 56-98.
(2] MR, TA%. SRR B R P L OF
FEJE[T]. h EAE R T, 2005, 25(5): 9-11.
[3] Ashouri A, Arzanian N, Askary H, et al. Patho-
genicity of the fungus Verticillium lecanii, to the
green peach aphid, Myzus persicae[J]. Commum
Agriculture Application Biology Science, 2004,
69(3): 205-209.

[4] #isie, t75a . FIHTE SO J5 E i B i AR bR



XUBREZ A YRR PR R 60 11 A1 BT 1 A 43
WA RS, o E A JE R SN M dER: mechanisms[J]. Phytopathology, 2003, 93(5):
SRR, 1998: 32-53. 626;632- R a

14] EW4. HaafFE NU-1, NU-2 iR
[5] Feng MG, Poprawski TJ, Khachatourians GG. Pro- [14] SN S
duction, formulation and application of the ento- AU ABFED]. % PG RS Hl i
mopathogenic fungus Beauveria bassiana for insect 3, 2005.
control: current status[J]. Biocontrol Science and [15] ik, TRk — il sE 85 H 4 e e B
Technology, 1994, 4(1): 3—34. -
[6] Wang L, Huang J, You M, et al. Effects of toxins 7 i s S LG RITE RS ). B
from two strains of Verticillium lecanii (Hyphomy- HIIH, 2007, 44(6): 912-915.
cetes) on bioattributes of a predatory ladybeetle, [16] L. M 2E M. Jb st w2 203 A
Delphastus  catalinae (Col., Coccinellidae)[J].
) 2003: 137-148.
Journal of Applied Entomology, 2005, 129(1): 32—38. (17] ZIET, JEE . S0 i i R o B
o N . o FEE, M 5 £} iy
(7] L3, =5, MW J, F. kMo EE
e . ; s g 7% T EEAR R R S Hr (0], B R, 2001,
MZO041016 Hibk B 35 A 2R A R 43 45 -
23(2): 49-54.
SEIR N MRETS ) 2 .
BE W9 7 00 W TE (). T 9 AL A 5 2008(4): [18] Ibrahim YB, Low W. Potential of mass-production
115-117, 169. and field efficacy of isolates of the entomopatho-
[8] T/NER, THBIH, Bk, 4. HARAYPIR genic fungi Beauveria bassiana and Paecilomyces
AR5 N A M) dbE: Bl H AL, 2010: fumosoroseus against Plutella xylostella[J]. In-
159-194. ternational Journal of Pest Management, 1993,
. . s _ : 288-292.
(9 dkAest, Wik, (Rdese, % BRILC S5 iﬁ’ﬁﬁﬁ;ﬁwm e L E
. A [19] A EEA LB AR R TP :
K B0 B (BV 300 X A 8 K 2 4 %5 2 B 0 ) s L L A ate
5 ( y 2245 )[M]. Jo4 ) £,
1], TIRALRHE, 2003, 30(4): 7-9.
) - N 1996: 34—40.
(107 BRI, A By 2 ) W BRI 5 K00, i [20] Guetsky R, Shtienberg D, Elad Y, et al. Improving
PIfRY, 2003, 29(5): 3-4. biological control by combining biocontrol agents
[11] MiFEae, =i, ARopBr, 25, fOUREE IO AR 22 A B each with several mechanisms of disease suppres-
. sion[J]. Phytopathology, 2002, 92(9): 976—985.
2R B BTG 22 19 D[R] B i AR I (0], oh I s s
mieLl 1] AL, BB, LI, . 6 R IR SR
AW iR, 2005, 21(3): 206-208.
"’ ():206 R 1 S 06 0 AR 2R (0. K 25,2006,
= 4 R S (€7 g g A }
[12] HLL%E, SBURAE, RLYE, % H AR AR By 45(5): 325-326.
10 BT A [J]. FE W B2 4, 2004, 34(2): [22] Kaaya GP, Munyinyi DM. Biocontrol potential of
162—165. the entomogenous fungi Beauveria bassiana and
[13] De Boer M, Bom P, Kindt F, et al. Control of Fusa- Metarhizium anisopliae for tsetse flies (Glossina

rium wilt of radish by combining Pseudomonas

putida strains that have different disease-suppressive

spp.) at developmental sites[J]. Journal of Inverte-
brate Pathology, 1995, 66(3): 237-241.

http://journals.im.ac.cn/wswxtbcn



