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1 B FEE# No. V3.4504 72 6 TIEFE LW E B R SR

Fig. 1  Colonial morphological characteristics of the stain No. V3. 4504 of Lecanicilliurn lecanii cultivated on the different six media.

2.2 AEBFEVNENBEEEFERKEXZRFRE  HNERMAEE0ERER R, 450 BR 1
#9521 FHREE L B B IR AU S N, T VR B A R R
W EETE 6 FPONTA] A B Rk Lgk 9 LRGSR, 70 RESMEH R D, HPE T RS 1 AxR

F1 EHMEE No.V3.4504 L6 MEHFE L1 - I RBEEMNEKEER (mm/d)
Table 1  The colonial growth rate (mm/d) of the stain No. V3.4504 of L. lecanii from

its 1st to 9th generation cultivated on the six media

Generation Media

A B C D E F
1 2.48 +0. 17¢ 2.26 +0.25¢ 2.13 0. 14¢ 1.98 £0.28¢ 1.95 +0.35¢ 2.16 +0.26¢
3 2.59 +0. 12be 2.55+0.11b 2.38 +0. 10b 2.22 +0. 17be 2.05 +0. 13be 2.34 +0. 19bc
5 2.63 +033abc 2.59 +0. 18ab 2.51 £0.06b 2.47 0. 15ab 2.39 0. 24abc 2.49 +0. 12abce
7 2.89 +0.07ab 2.61 £0.03ab 2.61 £0.17ab 2.52 +0. 06ab 2.55 +0. 13ab 2.56 +0.07ab
9 2.98 +0. 13a 2.86 +0. 06a 2.82 +0.094a 2.71 £0. 34a 2.72 +0. 486a 2.78 +0.27a
mean 2.71 2.58 2.49 2.38 2.33 2.47
P<0.05 a ab be cd d be

Data with different small letters in the same column are significantly different among generations (P <0.05). In the last row,different small letters mean

significant difference among media (P <0.05). The same below.

®2 EEHHBEAR No. V3.4504 FE6 FIEHFEE1 -9 REEMNHRE( x10° 8F/cm’)
Table 2 The colonial spore production ( x 10°spore/cm® ) of the stain No. V3. 4504 of L. lecanii

from its Ist to 9th generation cultivated on the six media

Generation Media

A B C D E F
1 5.28 £0.42a 5.85£0.61a 6.29 £0.38a 7.84 £0.55a 7.56 £0.30a 7.68 £0.28b
3 4.28 £0.13b 4.93 £0.26ab 6.58 £0.74a 8.83 +0.69a 8.68 +0.48a 9.13 £0.36a
5 3.75 +£0.33bc 4.67 £0.75ab 5.77 £0.70ab 8.04 +0.71a 7.88 £0.36a 7.52 £0. 62b
7 3.10 £0.59¢ 4.10 £0.65b 4.68 £0.68b 6.55 +0. 13b 6.13 £0.21b 5.98 £0.30c
9 2.95£0.6lc 3.08 £0.83b 3.33+£0.71c 5.47 £0.72b 4.92 £0.65b 4.35 +£0.70d
mean 3.87 4.53 5.33 7.35 7.03 6.93
P < 0.05 d ¢ b a a a
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Fig. 2 Protease activities ( A) and chitinase ( B) activities trend of

strains No. V3.4504 with cultivation time.
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Fig. 3 Comparison of protease activities ( A) and chitinase activities (B) of the strain No. V3. 4504 between generations and in different

media. 1,3,5,7 and 9 represented the generation number.
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TR ) B A R LTS I T B v R A B
T3, BRI 5 70 55 37 5 R A gy P AR A7 B B AR
R LR PDA B 5 2R i 2 2 U9 K B g
S W] AR B o AL T S 9 R AR A
£ PDA J5 SR PN A SR W X 235 1 b A1 6 90
T BAT L RAEHT

®3 HEHE No. V3. 4504 EREERU%IKEEEEHMM/LT REFELER

Table 3 Comparison of protease activities and chitinase activities of the strain No. V3.4504

successive three generation cultivated on different media

Protease activity

Significant difference

Chitinase activity Significant difference

Strain
/(U/g) (P<0.05) /(U/g) (P<0.05)

A3 1.89 £0.11 c 0.88 +£0.01 c
B-3 1.90 £0. 07 ¢ 0.90 +0. 03 ¢
C-3 2.08 +0. 08 be 0.93 +0.03 b
D-3 2.30 0. 08 b 1.15+0.08 b
E-3 2.27 +0.08 b 1.13 £0.03 ¢
F-3 2.31 +£0.03 b 1.12 £0.01 b
G-p3 3.08 +0. 12 a 1.45 +0.05 a
G-13 2.92 +0.05 a 1.42 +0.04 a

In the same column,different small letters mean significant difference among strains (P <0.05).

26 FRABEFELHIKNEEMXNAAHBENE
LR B

SR P 3R 05 g B A [ B 9 A b3 2 3 MU SR
J5 0 R0 ) 45 60 T R R TR, AL TR S X 107 LT/

mL, 955 55 b B b B e M 2R g ML AR g R
TESE I B LR SR 10 d, NS 3 RIF IR WL 4610 74K
ToHOE THR TR (R 4 MK S) o SRR, 3
R PRI PR S 3 KT IR BT, B S K

x4 DERBHRMHZFATLTE
Table 4 Mortality of Rhodococcus sariuoni infected by the strain No. V3. 4504 cultured on different media

Strain Scale Corrected mortality/ % Cumulative

number( n ) 3d 4.d 5d 6 d 7 d 8d 9d 10 d deaths (n)
A-3 180 0.56 2.40 4.44 11.29 24. 81 32.22 42.60 50. 56 99 +9. 17¢
B-3 180 0.74 2.58 4.63 11. 66 26.3 33.89 43.33 53.34 104 +2. 65be
C-3 180 1.11 3.70 5.74 12.77 27.41 34. 44 44.26 56.48 110 £9. 61bc
D-3 180 1.48 3.88 6. 48 13.89 27.97 36.48 45.55 58. 89 114 £4.00b
E-3 180 0.74 3.33 5.00 12.59 27.04 34.26 43.89 55.19 107 £6. 66bc
F-3 180 1.11 2.59 5.73 12.23 25.00 34.82 44.28 56.48 110 +2. 65be
G-p3 180 1. 80 4.25 6. 66 17.59 37.41 46. 66 55.28 71.30 136 £2.31a

Data with different small letters in the same column are significantly different among generations (P <0.05). The same below.

x5 BABBHNZRARTE
Table 5 Mortality of Ceroplastes japonicus infected by the strain No. V3.4504 cultured on different media

Scale Corrected mortality/ % Cumulative
Strain

number( n ) 3d 4d 5d 6 d 7d 8d 9d 10 d deaths (n)
A-3 180 0. 00 1.48 2.04 6. 66 12.78 25.00 30. 38 34.81 69 +2.31d
B-3 180 0. 00 1.67 2.59 7.03 14.26 28.52 32.22 35.56 70 +1.00d
C-3 180 0.37 1.67 2.22 6.11 13. 89 29. 00 32.40 37.78 74 +£5.29¢d
D-3 180 0.37 1.85 2.96 7.03 14. 63 29.26 33.89 39.45 77 +4.00bc
E-3 180 1.11 2.41 3.33 8. 88 15.93 32.96 36. 96 42.23 82 +2.65b
F-3 180 0.56 1.85 2.78 6. 66 13.70 28. 15 34.26 39.63 77 +2.08bc
G-13 180 1.29 2.96 6. 11 11.85 25.19 39.26 47.78 55.92 106 +2. 89a
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MR TERNX R

FH R AS [R]85 752 35 1 4k 3 105 B8 B 119 25 (1 i AN
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OB 1Y) T Vi Ak 2 E AT ARARRE 3% L BT DL TR R gR O |
M T 75 H (B 1) B W2 31 Jmy 748 1 98 4% 2 A il i B
AR X IS BRI ER B T T 7 A8 A5 LR i, S
AETE 22 GEAC, T R B T TR 0 A K A )
2.71 mm/d, bbH ARG A EAg#EDL, (HE LW
FEAL AR, HUA 2.95 x10° il F/em’ . [, 72
PDA ¥t FiESL R R A AN B g AL T
o g 1 9% PR AR B AR (1B 3-A(3-B) , Hovh i 1 il AR
81 AR E MR 1,99 Urg, 3145 9 fUREAR N
1.56 U/g, BER T 22% . JL T BT il AN 55 1 AR 1Y
0.92 U/g FEAREIE 9 LAY 0.65 U/g, FEAK T 30% .
XU TE Z A Fe ok # b, 3& . 1 PDA B 57
B IR IR, RO AN AR AT LT Y
T R R R B R FE S bR . Hatzipapss 4
WF5% Alternaria alternata 78 PDA | (111 85 & IR,
5 tH7E PDA 15 % Bk b i 7 22 A4 KOHE B H 2 77 /i &
HARDNT Lazreg S5 HFFS T Wi 50 KL B 4 A Bk
763 Fh R [ 85 3% £ |- (SDAY, PDA #1 CZAPECK-
DOX) | i A R AR 0 B X 8 B Bemisia tabaci 1) 7
T, B85 KB, bR E SDAY b A K o R i 1
TS, B R o R AR H e A T 4k
ISR 1 — 18 A8 T 22 44 1y 15 il ) 1 g S 3 0 1) 722
b, & BLBE A 1L AR 3% 2 | TR W W) T G A W S i 22
S, 00 15 PR TEAS W 55 , 4k AR 2 x5 H bR
BB 4 e U EE s . X AR SR 2
R

N B9 e BAE 35 35 2 o A sl W 1 2 1 B
At — L7 0 50 AT LB e B A TR 0 B0 ) .
SRR R AERE SR A AR B FOR FE MR T A,



SR A AR 2 5 2 AU SR i O T 0 R B0 T R R /AR W2 41 (2010) 50(2) 219

RIS AR TR A [R) B Rk 00 T AR A R A R S EE
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Effect of multi-generation culture on virulence of
Lecanicilliurn lecanii in different media

Zhenzhen Han, Yingping Xie, Jiaoliang Xue " , Jinhua Fan
(College of Life Science,Shanxi University, Taiyuan 030006 , China)

Abstract ; [ Objective ] The strain No. V3.4504 of Lecanicilliurn lecanii ( Zimmermann) ,an entomopathogenic fungus,was
studied on the effect of successive multi-generation culture in seven different media on its colony growth characteristics,
extracellular enzyme activities and the virulence against scale insects. [ Methods] The strain No. V3.4504 of L. lecanii
was original isolated from a natural infected scale insect. The two species of scale insects used were Rhodococcus sariuvoni
Borchsenius and Ceroplastes japonicus Green. Seven media were used and fungus colony characteristics, growth rate and
sporulation, extracellular protease and chitinase activity, and infective effect against the two species of scale insects were
conducted. [ Results] The fungus cultured on PDA medium for successive nine generations showed the most fast in colony
growth, the minimal in sporulation, straight decline of extracellular protease and chitinase activity with generation
increasing ,and the minimal mortality of the scale insects. There was no significant effect to promote virulence of the fungus
by increasing peptone into medium. On the media D, E and F,that with the body materials of the two scale insects,
although the fungus appeared lower in the colony growth rate,its sporulation was higher upward 8. 83 x 10° = 9. 13 x 10°
spores/cm’ , extracellular protease and chitinase activities averagely reached 2. 16 —2.13 U/g and 1. 01 —1.03 U/g
respectively,and the mortalities of the two scale insects were 55% - 58% and 39% —42% respectively. Cultured three
generations in vitro of the two scale insects, the fungus exhibited the highest activities in its protease and chitinase that
were 3.08 =2.92 U/g and 1.45 - 1.42 U/g respectively and the best infection effect against the two scale insects with
mortalities of 71. 30% and 58. 89% respectively. A linear correlation was found between extracellular protease and
chitinase activities of the fungus and the mortalities of the scale insects. [ Conclusion | Cultured on PDA medium
successive multiple generations made retrogradation of the strain No. V3.4504 of of L. lecanii. It was significant effect on
keeping the vigor and higher virulence of the fungus adding the body materials of the scale insects into the medium. The
vitro by using live scale insects as medium materials was the best way for the rejuvenation of the entomopathogenic fungus
and promoting its virulence.

Keywords: Entomopathogenic fungus; Lecanicilliurn lecanii; scale insect; extracellular protease; chitinase
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