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Biological Characteristics of Paecilomyces cicadae LB Strain
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Abstract: The effect of carbon source, nitrogen source, temperature, moisture, pH and light on the fungal
growth, conidia production and conidia germination of Paecilomyces cicadae LB were studied. For the fun-
gal growth and conidia production, the optimum carbon sources were soluble starch and glucose, while the
optimum nitrogen source was peptone. For the fungal growth and spore germination of P. cicadae, the opti-
mum temperature was 25°C~27°C, for the conidia production, the optimum temperature was 25°C. Conidia
geminated at RH 90%~100%, but did not below 90%. When RH reaches to 100% or the conidia were in wa-
ter, the germination rate was the highest. The range of pH for the fungal growth, conidia production and co-
nidial germination was 4~10, while the optimum pH for the fungal growth was 6 and 6~7 for the conidia
production and conidial germination. The light treatment significantly influenced fungal conidia production.
The lethal temperature for the fungal conidia was 55°C remaining 10 minutes. The present results suggest
the isolate LB can adapt to nutrition and environment more widely, and has greater potential as biological
control factor against of pest.
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[Paecilomyces cicadae (Miquel) Sam- : 5 25°C
son] , 10 d, ,
(Cicada flamata Dist) , 15d
(P. cicadae) 15 RIEXMEEEKFASEI N
, 1.4 :
, (Lepidoptera)
(Hymenoptera) [1.2] : . 0.3%
, 7 12l , , 7 ,
(Carposina sasakii Matsumura) , 5 25°C
(3] .10 d, :
(Pieris 15d
rapae L.) (Plutella xylostella L.) 16 BEMEEZEK. FRANBTHALANZE
[4-6 PDA : 21°C
[7-10] 23°C 25°C 27°C 29°C 31°C 6
LB , 5 , 10 d
, 15d 10mL  0.05%  -80
[10] ,
LB PDA (
pH 400 100 ),
21°C 23°C 25°C 27°C 29°C 31°C 6
,36h ,
1 MRS HE 3
11 EHRE 17 pHWEEEK. ERABTFHENEM
(P. cicadae)LB ; 1 mol/LHCI 1 mol/L NaOH PDA
, pH 40 50 6.0 7.0 80 9.0
10, , 5 , 25°C ,
12 EHRE 10d ,15d
PDA: 200 g, 159, 15 g~20 g, pH 40 50 6.0 70 80 9.0 10
1000 mL PDA 25°C
30 g, NaNO; 3 g, K,HPO, , 36 h ,
1 g, KCI 1 g, CaCl, 05 g, MgSO,7H,0 05 g, 1.8 XBMEELEK. FRIAETFHEAMNEZI
FeS0O,4-7H,0 0.01 g, 15 g~20 g, 1000 mL PDA ,
13 HLREFRGHE 12 h 3
PDA 5 d, , (20 W, 50 cm), 25°C
5mm , 5 ,10d ,
1.4 WREXEEE KA 15d
D- 3 , 36 h
, 3%
. 1.9  HEXIRE X F 5 A& B9 200
LB 7 , 0.05% -80 :
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( 400 100 ),
, RH85% 90% 92% 95%
, RH 100% ,
25°C 24h 48h 72h ,
3
110 MFBUILERENE
2% + 1% (
10° /mL) ,
35°C  40°C 45°C 50°C 55°C
10 min,
36 h
111 FHitathA*
SPSS10.0

2 GR54H

21 ARBKEMNEIEERE LB BbkLE KN~
76 B 52 M)
LB
( 1) D- LB
, 6.14 mm,

576 mm  5.74 mm;
, 3.96 mm
) ; D'
LB ,
(2.80 x 10° /mL),

(2.33 x 10° /mL),

22 FERBEMNEHES LB AkELERKN=
AT
LB

, 6.18 mm, )
6.14 mm,

: (23.74 x 10° /mL),

23 REMNEEEK. FRMNMAFHELZHFN

, LB
( 3 21°C~
29°C, 25°C  27°C ,
8.02cm  7.96 cm,
: 30°C ,
; 21°C~25°C
, 29°C ,

F1 FAREABEMELES LB BfELE KRN

Table 1 Effect of various carbon sources on growth and conidia production of P. cicadae LB strain

(cm) (x10°  /mL)
Carbon source Colony diameter Conidia production Colony texture
5.76 + 0.05 bB 2.33+0.18 bAB
Soluble starch
D- 6.14 £0.05 aA 1.19+0.09 dC
D-fructose
5.34+0.05 dC 2.80+0.10 aA
Potato starch
5.18 £0.07 dC 157 +£0.13 cC
Sucrose
5.74 £ 0.06 bhcB 224 +0.16 bB
Glucose
5.58 £ 0.07 c¢B 0.67 £0.04 eD
Maltose
3.96 £0.04 eD 0.55+0.06 eD
Lactose
5% 1%

Note: The small letters represent significant differences at 5.0% level, the capital letters represent significant differences at 1.0% level. It is

the same in following table.
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F#2 FAEAREMELES LB HkELE KSR

Table 2 Effect of nitrogen sources on growth and conidia production of P. cicadae LB strain

(cm) (x10°  /mL)
Nitrogen source Colony diameter Conidia production Colony texture
6.00£0.05 bB 10.41+0.59 bB
Beef extract
6.18 £0.05 aA 10.85+0.67 bB
Yeast
6.14 +0.02 aAB 23.74£0.53 aA
Peptone
4.28+0.04 cC 5.84 £ 0.42 cC
(NH4)2S04
3.74+£0.02 eD 2.09+0.11 dD
NH,CI
3.88+0.04 dD 1.47 £0.15 dD
NH4sNO;
. 3.74+£0.02 eD 0.75 + 0.05 dD
Carbanmide

®3 REVMEMHES IBEMELEK. FRMBTFHELNIZN

Table 3 Effect of temperature on growth, conidia production and conidia germination of P. cicadae LB strain

(°C) (cm) (x10° /mL) (%)
Temperature Colony diameter Conidia production Conidia germination rate
21 6.40 £0.10 cC 7.24+030 dC 52.47+0.84 cC
23 7.64+0.10 bB 18.00 £0.50 hB 81.41+0.91 bB
25 8.02£0.06 aA 2252+0.91 aA 92.68 £ 0.83 aA
27 7.96 +£0.07 aAB 15.60 £ 0.96 cB 92.03£0.84 aA
29 6.02+0.10 dD 3.61+£0.39 eD 34.86 £ 0.86 dD
31 2.00 £0.07 eE 0.69 £0.06 fE 9.84+122 dD
25°C, 2252 x 10°  /mL, 24 h 12 h
: , 7.92cm 7.88cm 7.88cm,
25°C 27°C , 92.68% 92.03%, ;
; LB , 24h
, LB 12 h ,
250C~27°C 2456 x10° /mL  24.80 x 10° /mL,
2.4 pHX LB EHRBIEREK. FRAMBFHEL '
abA o) , 24h 12 h 3
, pH LB ,
( 4 pH 4~10
pH 6 , 26 REXN LB EHKEFEEAHIR NG
8.16 cm, pH 6 : LB
; pH 6~7 : 23.55 x
10° /mL 23.16 x 10° /mL, pH 90%~100%, :
: pH  4~10 24 h , 7.58%,
' pH 6~7, pH , RH 90%
;48 h 9.18%,
25 REH LB EMMETEEK. FRAMBFH ;72h - RH100%  95%
30 EA ,
5 , LB ,
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R4 pHIMIEE LBEKELEK. FAMBFHRNZE

Table 4 Effect of pH on fungal growth, conidia production and conidia germination of P. cicadae LB strain

oH (cm) (x10° /mL) (%)
Colony diameter Conidia production Conidia germination rate

4 6.12+0.04 dD 11.89+0.74 cC 4154+1.00 eE

5 6.82+0.07 cC 17.47 £0.85 bB 69.78 £2.00 cC

6 8.16 £ 0.05 aA 2355+0.96 aA 93.13+0.84 aA

7 7.96 +0.05 bB 23.16 £0.76 aA 92.69+1.28 aA

8 6.80+0.05 cC 17.18 £0.76 bB 81.24+0.83 bB

9 6.24 £0.02 dD 11.55+0.89 cC 53.66 +1.28 dD

10 59+0.04 eE 559+0.30 dD 876 +1.28 fF

R5 ABWNMPES LBEMKEZLEK. FRABFIEABEN

Table 5 Effect of pH on fungal growth, conidia production and conidia germination of P. cicadae LB strain

(h/d) (cm) (x10°  /mL) (%)

Light condition Colony diameter Conidia production Conidia germination rate
0 7.88£0.06 aA 2241 +0.54 bA 93.45 +0.47 aA
12 7.88+0.04 aA 24.80 £ 0.63 aA 93.68+0.31 aA
24 7.92+0.04 aA 2456 £0.39 aA 93.38+1.07 aA

®6 MEXIEEXMEEIES LB BKE TR

Table 6 Effect of RH on conidia germination of P. cicadae LB strain

(%) (%)Conidia germination rate
RH 24 h 48 h 72 h
100 7.58+0.40 aA 9.18+0.62 aA 10.15+0.28 aA
95 229+0.25 bB 426+0.30 bB 9.16 £1.03 aA
92 0.00+0.00 cC 2.43+0.49 cBC 6.26 +0.73 bB
90 0.00 £ 0.00 cC 1.82+0.59 ¢cCD 2.14+043 cC

27 MBFBILRENE
LB 35°C 10 min 3 Wi
88.46%, 40°C 10 min
70.58%, 45°C 10 min 36.20%, 50°C
10 min 7.06%, 55°C 10 min

0, LB 55°C(10 min)
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Fig. 1 Lethal temperature for spore of P. cicadae LB strain
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