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Abstract: Lecanicillium psalliotae is an important entomopathogenic fungus widely used in biological pest
control. In order to determine the optimal culture conditions of the fungus, an optimization was performed for the
L. psalliotae HFLPOO6 strain in this study by comparing the spore production of the fungus under different
medium, initial inoculation densities, temperatures, carbon and nitrogen sources. The results showed that, the
highest production of spores (2.83X10° spores/mL) was obtained when the fungus was inoculated in SDAY
medium, under a 8% inoculation density, and cultured for eight days. The optimal temperature for HFLP006 strain
was 26 ‘C. By using mannitol and glucose as carbon sources can yield highest amount of spores, which were
1.28 X10° and 1.25X 10’ spores/mL, respectively. In addition, the difference on the spore production between the
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two carbon sources was not significant. The highest yield of spores, 9.48 X 10* spores/mL, was obtained by using
yeast extract as nitrogen source, and significantly higher than those using other nitrogen sources. The pathogenicity
of HFLP006 strain (1X 10’ spores/mL) on the geen peach aphid, Myzus persicae, was tested and the average
adjusted mortality of aphids was 80.73% at seven days after the treatment. The findings from this study are of
significant importance not only to large-scale industrial production of HFLP0O06 strain, but also for the application
of the fungus in biological pest control.

Key words: Lecanicillium psalliotae; initial inoculation density; temperature; carbon source; nitrogen source

B U0 R LB A AR oA )2, A ARE R B AR e B N O E R R D). TR
ZRMWE TAES ORI T 20 B AR i i, A IR A B Beauveria brongniartii 4 . SR AR R
Metarhizium anisopliae WMWK Lecanicillium lecanii . BUW A HE R Paecilomyces furmosoroseus %1,
JIRUET B Lecanicillium psalliotae 254 B rh ) — R AT 1B ME R B ORI B, XM Bl Bemisia
tabaci. WK¥F Myzus persicae MMRIR /NGRS Empoasca vitis Z5A MY 32 di 24 AT B 1012 Y e 1), gy
A B B BOE IR E (LCs) XFF 1X 107 MEF/mLP . JIAuS i AR MR S 40 T, IR
FEH 1.66X 10° MUF/mL I, X GRE#I D Sciothrips cardamomi (LN 62.9%Y, GHRHR /)&
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RSSO T A T LA R R AT A, A BRI o SRR AG IR 0 A T R TR IS BB R TR
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30 °CH LFER, EERWIN 16D:8L, i A4 120 r/min HYEEFEAR PIESEREIE 7 d. BEMNEJEEH 3K,
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P<0.05), HAEEE 8 d P ik i, 4 16.11X10° M F/mL. B4k, ERER R R, AT SDAY
BRI I TR 0 K~ 35K T PDA B53R L.
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£1 FREVBEREFE T IRENE~REN LR

Table 1 Comparison in spore production of L. psalliotae under different initial inoculation density

Wi HdaE 77 ffiff Spore production (10 spores/mL)
Medium ~ Inoculation — 4 3d 4d 5d 6d 7d 8d 9d 10d
density (%)
SDAY 0.5 0.031£0.00e 02440.04e 095+0.06d 1.65+027¢ 490+0.41d 13.17+£0.72¢ 12.40£1.47d 11.53+047d 10.80+1.14¢
1 0.13+0.00d 056+0.02d 1.16£0.06cd 4.15+058d 7.68+0.88¢c 15.03£0.63d 18.33£1.14¢c 17.47£0.85¢ 16.23£0.65b
2 036+0.04c 0.78+0.06¢c 1.484+0.04c 558+024c 13.03£0.51b 20.42+0.56¢ 18.87£1.12¢ 18.50£0.87¢ 14.07£1.94b
4 0.77£0.073b 0.99+0.05b 4.994+039b 8.65+038b 15.77£1.07a 24.53£0.63b 22.90+1.38b 2047£1.02b 16.13£2.13b
8 0.95+0.55a 124+004a 7.684+023a 14.63+051a 16.60+0.66a 2590+1.18a 28.30+£0.85a 26.83+£1.07a 25.67£1.78a
PDA 0.5 034+0.03e 0.08+000e 057+0.03¢c 096+0.05¢ 3.72+028¢ 7.97£0.71d 13.07£0.99¢ 12.00£0.80¢ 9.87£0.25¢
1 0.17+£0.02d 039+0.02d 081+0.04c 321+022d 5.18%+022d 13.27£0.78¢ 16.11£1.18b 12.10£0.50¢ 10.30£1.49¢
2 026+001c 061+006¢c 1.02+0.04c 5.00+0.68c 10.65+0.61¢c 1427+£141¢ 16.13£131b 15.33£0.96b 14.03£0.63 b
4 0.52+0.03b 1.08+0.08b 3.331+039b 6.08+0.55b 11.67£0.86b 16.53£0.57b 1590£1.14b 14.53£0.86a 13.83£0.70b
8 0.681+0.06 a 1.50+0.04a 570+045a 883+0.70a 13.57+0.41a 19.27£031a 20.53£0.71a 17.60£6.56a 16.27%0.67 a

e FAEREARANG P REORZER B (P<0.05).

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

2.2 GREX TITEEE E A KR B E2 NG

PIPE HFLPO06 7 22 °C~30 ‘C4cMF N LUER I E Ay (R 2) o 7£22 C~24 CiuflA,
F59% 2~5 d Tk HFLPOO6 )7 ffl 5 Bk FE RS I 4 K. 76 28 "CAMF R, AEE 5 d FF4f b ik ™ o B B il 15
Hhnmmigsb . AR HFLPOO6 71 5 Ml SEAT T I K- U B A AE W) i 22 5, IR ARAE 26 CHEFR 6d ),
PR A B KA 16.92 X 108 /AN T/mL, (2w T HARA AL (Fy10=301.90, P<0.05) .

F2 FREEFBEFHETIRBNE~EEA LR

Table 2 Comparison in the amount of spores produced by L. psalliotae under different incubation temperatures

Lz 7 it Spore production (10° spores/mL)
Temperature (‘C) 2d 3d 4d 5d 6d 7d
22 0.16+0.01 ¢ 2.18%+0.11¢ 7.10%£0.15¢ 8.93+1.05d 8.53+£0.43d 8.200£0.50 ¢
24 0.48+0.03 b 4.124+0.50 a 8.83+£0.85b 11.10+0.46 b 12.174£0.60 ¢ 11.274+0.12b
26 0.724+0.04 a 2.88+0.15b 44610.15d 10.084+0.24 ¢ 16.92+041 a 15.55+0.53 a
28 0.50%+0.13b 2.13%+0.12¢ 931%+0.33a 12.10+035a 15.93+0.15b 15.30+0.70 a
30 0.11%£0.02 ¢ 1.08+0.17d 4.56+0.07d 8.69+0.13d 8.33£0.25d 7.93+0.71¢

Ee FSEH ARG PR ZE 2 (P<0.05).

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

2.3 BRIEX JI7REE R B A R B B2

ik HFLPOOG6 11 LA H # WA Ay B I 1 35 9 3 rp o B fo K, AERE R4 6 d 38 %) 12.83 X 10° AN F/mL,
W R T URERE . 2 2E0E . JER R FLRE N B IR AR BEAL (Fs1,=16.69, P<<0.05) , {5l 7125 Bl (1 kb
Az MZERAEZE (P>0.05) o Uil DUH #5 B 4 Gk B 9% 02 10 1Rk HFLPOO6 7781, {FUFR 2B X 1% B 1
(P it BAT AR (R 3D .
2.4 FUEX JITREE R E A R B B2

Pk HFLPOOG6 1t LARERER R U IR M4 1F T, AEREFR 6 d X BB A flu it 9.48 X 10° Ml F/mL, &
FR T AN EEL] (F35=88.68, P<<0.05) o 1M LB IR L A ZUIR K A FH 4L F 44 AR5 R 1] 1) 7= R i 35 A e
ik (k4 .
2.5 JITEBESN TR X Fo IRk T RY B A9 B S

PR HFLPOO06 X JJG 3 e 0eF (19 4% 1F 6 T 2 B 45 B (8] (19386 Iy 71, JEB S 1~3 d, IR HUE TR A,
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F3 TRERBREZHGT IABNE SR LR

Table 3 Comparison in the amount of spores produced by L. psalliotae under different carbon sources

s 7 it Spore production (10° spores/mL)
Carbon sources 2d 3d 4d 54 6d 74
WiZHE Glucose 0.71+0.19b 1.934+0.07 a 7.83+0.93 a 10.72+1.57a 12.57+024 a 11.13£0.65b
HERE Sucrose 0.71+0.12b 1.18+0.03 ¢ 6.07+0.42 be 8.56+0.30 a 9.80+0.30 b 6.46+0.26 d
FZZEHE Maltose 0.36+0.05¢ 1.574+0.10 b 3.744+022d 7.58+1.59a 9.31+0.38b 9.06+0.47 ¢
JEF Soluble starch from potato 0.54£0.02 be 1.11£0.16 ¢ 5.361+0.53 ¢ 10.66+1.90 a 8.73£0.61b 9.61+034¢
FLE Lactosum 1.07+0.21 a 1.17+0.08 ¢ 6.71+1.25ab 10.86+2.76 a 6.67+231¢c 5.70+0.33 d
H#EE D-Mannitol 0.36+0.03 ¢ 1.724+0.11b 7.81+010a 9.55+0.78 a 12.83+0.11a 1277130 a

T FSIER AR NG FREROR 227 2% (P<0.05).
Note: different lowercase letters in the same column indicate significant difference (P<0.05).

R4 TRRRZFGT IRENE~ES R LR

Table 4 Comparison in the amount of spores produced by the L. psalliotae under different nitrogen sources

£ 7= ffu it Spore production (10° spores/mL)
Nitrogen sources 2d 3d 4d 54 6d 7d
H AR Peptone 0.40+0.03 ¢ 0.81£0.18b 3.56+0.61b 7.89£0.60 a 7.36£0.53 b 6.70+0.35a
EREZ K Yeast extract powder 0.80+£0.06 a 1.491+0.09 a 5.68+0.47 a 8.03+0.46a 9.48+0.49 a 526%0.16 b
% Ammonium sulfate 0.33+0.01 ¢ 0.54+0.05 ¢ 248+0.63¢ 4.42+40.60d 3.70+0.44 d 33340.32¢
THMRET Potassium nitrate 0.62+0.06 b 0.914+0.03b 2.8340.40 be 530%0.52¢ 5.97+0.25¢ 541£1.19b

e FFERE EARNE FRER R ZE R B (P<0.05).

Note: different lowercase letters in the same column indicate significant difference (P<0.05).

MAE PG 3~5 d W HFET HRWE LT, WEE 5 d FFURBOERIE K ERAZE IV 2%, 5 7 d R IESET
3k 80.73% A EIH T FE N ¥=0.670543.2672X, K R HH 0.8975, 95% E 5 X [A] 0.9622~1.6881,
LDso 4 1.3251 g/mL.

3 itig

ANFIEEFRAAT N B HUp RO R 1A s PRIRFI R 4G B s . b, WIaG 4 v 0 A i
(IS Ay % . XRS50 SR B (1 (R BKE Canidia albicans WANEBCR,
R IRAT U4z oA T BRI 1 C R R TR PR RS2 BN AR 32 ) TPt/ o 75 SDAY ARSI FE T, UIua e e
b 8%, RIAK HFLPOO0G6 3RA3 (1) e Ay i i e 35 vy T I ARAR B . HUR WA= T2 2%, #7R X —H%
W AIE, SSWEIMBAR RN, B LATE AR 7 S B SR R b B B N 25 5 A 7 B B B 2 R 2l e )
LREHE. A, AR PDA $57REE FR AL T SDAY ¥igi ks, 1 HARL 55 3 d iy PDA 4b
AL R I LT g s, T T R SR T IR R E o HENHZIN G AR 20 TR i 1R 1 T
[3E S AP

B R PR v I L2 S ) SRt i 7 R A, 2 R A O i Bk B 1 A i T4
WS R REAT R R, KIHLERAE 25 "C~30 CAAFMRRIE R ALK, HEIERFRREN 25 T X415
AWFFEOE I FRIE 26 CRILERISAE 258, W REE MRS R 6. s Al e e = 3T
ISR Lecanicillium cauligalbarum 5 AU FE 5 5 TR AR, 15 H i HOf oy by e a8 AR KRS 25 °C,
AR ) ol P60 O 8 T 5 o A P AT — o 22 5 A AL U SRR 9 2 AR O T A v 22 S 0 ik 6 rp R B
28 CAF T VL17 Ml VL18 AR 11 K %50 A 89.26% 1 91.83%. Ak K ILF #k HFLP006
BOERT TR AN 26 CHIS R STt I B i B 25 e AT AN TR],  JEL R AT A2 55 AN [R) B i B 11 26 47
P A 5,

PR IR EE P R BRUSAE — B FESE LS AR A A K 10 . R POE A TR 15 A 95 LR A B L
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TR PRI 2 HR R IO 2 W o et e 1 1) A KA BV E o ARSI IT 5 SRR W AE B B AT R R 4 A 5 ) St i o
HFLPO06 7T 754 H i I FH 7] 25 B PR3 R B I 55 v B BB I 8 AR o A0 T I mT ¥ 1 e o A Ay e 0 ) Ak
SN /S (DR 07 N2 L B[N S T =1 R R ek i M (BN 70 A N1 A E (0L S LW Mk A& I EE T B2
VERD 5 LA RTINS TE UL, AP BRI 0%, A EXELME .

B T TR A, SRR R R A K AT R G . 22 R PPV B LU A 2R 1 R
o, I S A T T Rk B R LR 9.05 X 10° AN T/mL, T AERERRE R b EE AL BE b B Kl 6.05
X10° ML T/mLo 5K A 55 PVR B LU AR SR 77— Mok F Ol LRSI B CHLBS, 7i87R58 7 d
FAAER LA 3.96 X 10" AN T/mL . ASHIFSY R4 LARERFE R SIS, ]I Eh 3 HFLPOOG6 (145 K™
RS T AL B, X5 Mehta ZEPYRIRE — 80 HHR BN B RR R (10 AL BE (K 5 P A T HAR A
PRAL IR, 3R PR R E AN 5T P B0l A ) PR I e AR K I R, XU fRIE I 1 HFLPOO6
L5 SR iy B 0 e R B RPN

FERESME S, JIfUkSw R HFLPO06 X Mkl JG 3 Blf (1942 G i, R B i bAa A T H Tl Bl v
BRI o FHAESE VN SRR AR T HRER L 1 B BT VE BQ-64, X MRAEIRE 1 X107 AN F/mL I %t
Bder (1) Bt KAZIEAET AN 29.85% 0 AHFFTRIFEAE ] 1X 107 M F-/mL ) HFLPOO6 8 A FEkie, 7
57 d KIS 80.73%, JIT LAAHIEFL A ] by v 55 2 AT B 467 o MR AT — L OGP I B G A
FRIREST, FLBRSECIRE T & DU 5 3% DU AT R 70 20% T 6% 5 71 L vl B I i xo el 1 ) %
)y, UL It VR S AR 2, DR B, PR 2 &

AT BERIG TR . MR A BRI R SRR R I E 6 AN 5 T SR A B K
TR AT, P IRkl R R R 4 0, ABIEFT 45 SR ) AR iy T RRIASE Tk A = F A= 4
Brive i 38 AT B Yo RS2SR T DG B AR HFLPOO6 1) Tk A= 77 S iZ i ik 5 S th 2450 (R AH 25 1k
68712 B oA B 4 S TR 2E 8
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