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tional Ltd Maidstone England) 34§ F % 37 4L
Moo, SR CE 3 dL I BRTS Y AR S L B 10wl
PR AP TR SR MLpE 4R b Je . 25 CHE R KR 57 14 d.
BAAFRE A 3 K.

1.2.3 B#AHERREMNT HKRUAERKE
U8 4G 3R 1A VK 09 FE i OF R TR J0 g A RS
A KB 10 mL 0. 05% nk i 80 ¥ Wik &
o, IRTENR P 2R R % IR A1 5 min. {1 F 78 44
PR ) it 3K 1 H5HR AR

1.2.4 Z4gsas N SAS 9. 1 #ExF Bkl A
15 P P 22 A R R A e 8 BB AT B R R O 22 0
Br. il i LSD J7 vk b 3 4% Ak B[R] 19 25 5+ B 3%
P (P=0.05),

2 RS0
2.1 RO BRI LE X B BR 2 A K B
W 1 C/N X BR AL PR 19 T 22 7 KA A



11 4 AEE2F BMEABRINTOBALRE RGO A

HEIHRYT

EREW I (P>>0.05) (L% D, HEAEKKRE
C/N IS R 8 B . 24 C/N 24 10: 15,
T I U ER A A A A0 B 22 AR K. S ) 1 R i

W 22 KRy Rk i S TR H b B i BB Bk B2 N
B76 B2 K kR R 24 g« L', T B70.B246 1
B252 B Mk el B 224 KB 16 g- L7,

x1 HRENMC/NIAEBEEKHZMN

Table 1 Effects of carbon concentration and carbon to nitrogen(C/N)ratio
on Beauveria bassiana growth on agar culture

Ab B ik /mge# 7% ! Beauveria bassiana
Treatment B70 B72 B76 B246 B252
Wi /gL 8 600. 7 532.7 602.0 475.3 404.5
Carbon concentration 16 740.5 673.5 784.1 776.7 797.9
24 709. 3 718.2 1021. 2 705. 8 794. 3
LSDI1 96. 8 45.9 176. 8 112.0 99.0
C/N 10:1 560.5 564. 8 777.0 757.2 796. 6
20:1 468.5 537.0 598.1 453. 4 439.5
40:1 334.5 236.3 364.9 270.9 244.5
601 249.0 262. 7 280. 1 206. 4 303.3
80:1 216.8 166.7 207. 2 136.9 136.7
100:1 221.1 156. 9 179.9 133.1 76.1
LSD2 59.7 53.9 38.6 78.8 57.5

TE R 3 WHEE P LSDL FRoRAE A R i 4% 8 T B bl 22 5 LSD2 FoRfE AR Rl C/N Z&F T ek 22, T I

Note: Values are means of three replicates. LSD1 stands for standard deviation of different carbon concentrations at the same strain;

LSD2 stands for standard deviation of different C/N at the same strain. The same below.

Bt AL C/N (Y AH B AR X Bk A 168 179 0
22 KA AR TE T 35 (1 5 e (P <<0. 05) (L3 2),
EfREAR C/N R EF C/N AH [R5 5% A [ 7Y 1
BT BR A PR A A R 22 A K R I A X
IiE T B70.B246 F1 B252 B Bk B 22 2F K 0 ik &=
L C/N AHIR ¥ b 16 g- L' \C/N 1021, 1§ #2
Y 716, 1 mge FH %' .964. 6 mge B
UL 114, 6 mge W% . kil 24g- LT
C/NZWy 20 10}, e 36 F B72 BB B 224K
YRR 729.9 mge W ¥ . HdS T B76 R bR
WK &M ki 24 g- L' .C/N10:1, K22
HYEIAFE T 863.0 mgeH K.
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fiiy C/N RRAMIF . feil F B70 B bk ™= 119
C/Ny 40:1;B72 F1 B76 1 £k W 45k 20: 1, i &2

ifi T B246 1 B252 Ak =19 C/N 4305124 100:1
F160: 1, BREAHE B246 F1 B252 A, i 1 X HAx 1
BRA R B 7 A AR B RS R (P<<0. 05), 4
Tt hy 24 go LA, ¥ E03E T B70.B72 Fil B76 bk
FR 77 6 T 3 T B246 1 B252 T Bk 77 760 10 e 1 )
ARk 8 g LVFN 16 gLt

fe i A0 C/N Y AH B A 6 3k 96 (1 18 A7 )
WA S FERN N (P<0.05) (WE 4, B
B72 GRS, A % BR A 11 48 DA D bR 1 A A
S ERENER AW A AR, B72 5 B76
PR 1) Jo0 3 7= F 25 A TAD S e it 24 gL' LC/N
20:1; 7 fudE Sl 4. 0 X 10° AN« F P& R 3. 0 X 10°
DeHIE, MR 24 gL' C/N Ny 40: 10,
Il F B70 AR P24, P2k B T 3. 6 X107
AR I . B246 B MR B9 B Al e A Ak 1R O ik 2
8 gL' .C/N10: 1,77 faHt R 6. 8 X 10" 7% ',
il T B252 B KR 9 77 4% 1 A ik i 16 gL
C/N 60:1, A5 =R 1. 2X10° g .
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Table 2 Effects of interaction between carbon concentration and carbon to nitrogen(C/N)ratio

on Beauveria bassiana growth on agar culture

H 224 ) /mg i 7% ' Mycelial biomass

- kit /go L /
Sorain CarbonA C/N LSD1 LSD3
concentration 10:1 201 401 60:1 80:1 100:1
B70 8 503.6 402.2 231.5 258.7 153.7 252. 1 127.6
16 716. 1 474.7 338.0 219. 6 286. 9 186. 1 116.2
24 161.9 528.5 434.0 268. 8 209. 7 224.9 102.5
LSD2 190. 5 75.3 114.8 128.5 75.3 103.0 107.9
B72 8 545.5 299.3 149.9 265. 6 175.1 162.6 61.5
16 690. 7 581.9 260. 6 231.0 148. 2 108. 1 106. 8
24 158.2 729.9 298.3 291.5 176.8 199.9 64.2
LSD2 133.1 52.5 90. 7 40. 6 52.5 33.1 74.7
B76 8 758. 2 306. 5 162. 2 263. 2 184.7 131.0 118.4
16 709. 8 662. 1 330. 5 254.7 205. 9 189. 2 85.9
24 863.0 825. 8 602. 0 322.5 231.0 219. 6 73.1
LSD2 170.0 84.0 54.6 48.4 84.0 54.7 87.9
B246 8 582.5 244.7 215.9 170. 1 66. 6 146. 1 62.0
16 964. 6 550. 2 283.0 174.5 240. 0 117.8 193. 1
24 724. 4 565. 4 313.7 274.6 104. 1 135.3 172.9
LSD2 332.0 71.9 107.7 53.6 71.9 74.9 143.2
B252 8 1463.1 236. 4 172.7 221.2 86. 6 33.3 120. 2
16 1114.6 530. 7 205. 9 341.7 131.6 69. 1 163.8
24 812.1 551. 2 354.9 346.9 191.8 125.9 90. 5
LSD2 258. 4 76.7 69.8 118. 4 76.7 44,1 119. 5

I LSD3 2R A A A B 2 AR R C/N M AR FH B9 RS L F Bodr 22, TR,

Note:LSD3 stands for standard deviation of interactions of different carbon concentrations and C/N within the same isolate. The same

below.
£3 BEMC/NHEEESROBN
Table 3 Effects of carbon concentration and carbon to nitrogen(C/N )ratio
on Beauveria bassiana sporulation on agar culture
b 7 7R /1074~ « V& Sporulation

Treatment B70 B72 B76 B246 B252
Bt /ge L1 8 114.5 202. 8 178.1 5.7 6.7
Carbon 16 269. 9 321.5 301.5 4.0 10. 2
concentration 24 383.1 442. 8 411.6 3.9 7.3
LSD1 48.8 77.0 104.0 3.7 6.3
C/N 10:1 150. 9 269. 7 227.2 3.0 1.5
20:1 185. 1 330. 6 231.3 1.7 3.3
10:1 200. 6 158.3 139.0 1.5 0.5
60:1 119. 1 100. 8 143.5 2.0 8.4
801 63.3 63.3 86. 4 L5 3.7
1001 48.5 44.6 63.8 4.0 6.9
LSD2 41.7 50. 1 58.7 L9 2.6
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Table 4 Effects of interaction between carbon concentration and carbon to nitrogen(C/N)ratio

on Beauveria bassiana sporulation on agar culture

FEfLAR /1074 « B &1 Sporulation

et /ge L
W Fh
Strain Carbon' C/N 1LSD1 LSD3
concentration 10:1 20:1 40:1 60:1 80:1 10021
B70 8 79.5 132.0 71.5 28.6 17.2 14.8 35.9
16 260.0 164.0 171.0 121.0 50. 4 14.6 105.0
24 113.0 260.0 360.0 208.0 122.0 86. 2 61.9
LSD2 128.0 60. 6 109.0 79.8 25.4 42.5 68.3
B72 8 240.3 277.3 25.6 38.5 13.6 13.6 116.0
16 310.7 310.3 176.7 87.9 45.4 34.0 92.3
24 258.3 104.0 273.3 175.7 130.9 86. 2 123.0
LSD2 205. 0 193.0 84.0 38.9 63.3 39.0 104. 0
B76 8 255.0 179.7 35.6 45.4 7.2 12.1 44.5
16 239. 6 210.7 160. 7 126.8 98.6 68.3 126.0
24 187.7 304.3 221.0 258.0 153.7 110.6 100. 0
LSD2 195.0 156.0 61.0 46. 8 30.0 33.1 89.7
B246 8 6.8 3.1 1.0 2.0 2.4 1.9 4.7
16 1.3 0.9 1.1 2.1 1.4 5.4 3.1
24 1.0 1.2 2.3 1.9 0.9 4.7 3.5
LSD2 6.5 2.5 2.2 1.9 3.4 6.5 3.6
B252 8 2.5 2.5 0.5 7.2 3.0 1.3 1.7
16 1.1 4.0 0.7 11.5 5.2 8.1 5.6
24 0.8 3.3 0.2 6.6 2.9 8.2 5.3
LSD2 2.1 6.7 0.8 10.0 2.3 7.0 1.8
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Effects of Carbon Concentration and Ratio of Carbon to Nitrogen on
the Growth and Sporulation of Beauveria bassiana

XIA Ji-xing, LI Xin-min, LIU Chun-lai, LIU Xing-long, WANG Ke-qin, WANG Shuang,
SHAO Tian-yu

(Plant Protection Institute of Heilongjiang Academy of Agricultural Sciences, Harbin, Hei-
longjiang 150086)

Abstract: For the purpose of exploring the scale production path of Beauveria bassiana ,taking solid basal medi-
um composed of glucose,peptone and salts, the effects of carbon concentration and ratio of carbon to nitrogen
on the growth and sporulation of five strains of Beauveria bassiana were studied. The results showed that ex-
cept for the B72,all the B. bassinana strains attained the best growth at a C/N of 10:1,when the carbon con-
centration was 24 g<L!' for B76,16 g+L' for B70,B246 and B252. The optimal conditions for B72 growth were
24 g+L!' carbon concentration with a C/N of 20: 1. The highest spore yields conditions for B72 and B76 were 24
g+L! carbon concentration with a C/N of 20:1. The optimal conditions for sporulation were 24 g+ L' carbon
concentration with a C/N of 40:1 for B70,8 g+ L' carbon concentration with a C/N of 10:1 for B246 and
16 g+LL'' carbon concentration with a C/N of 60:1 for B252, respectively. The results indicated that the C/N
had more influence on B. bassinana growth and sporulation than the carbon concentration,low C/N was condu-
cive to most B. bassinana growth and sporulation.
Key words: Beauveria bassiana ;carbon concentration;ratio of carbon to nitrogen;growth;sporulation
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