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1.2
DIFCO
En- 120 KH,PO, NH, NO,
tomophthorales MgSO; 7H,0 80
1.3
20 70 ~ 80 A3 A,
Conidiobolus obscuruns Zoophthora A As 10 /L B 3
radicans - Pandora neoaphidis B, B, 10 /L. B, 20 g/L
C 5C¢G 100G 15 G gL
b 3 10D, 15D, 20 D, ¢/L
L, 3 9
7 3 10 ~ 15 min 100 mL
8~ 11 Pandora detphacis 25 mL KH,PO, 1.0 g/ NH, NO, 3.0 ¢/L
12~14 MgSO; 7H,0 0.25 ¢/ pH 7.0 10%
26 C 150 r/min 48
~72h 1
1.4
10 g/LL 15 g/L
1 10 g/L 10 g/LL
1.1 20 g/LL 10 g/LL 10 g/LL
95129 Nilaparvata 6 3 100 mL
lugens Stél 0S-SDAY 30 mL
15 1.5
SEMA ° 1 30 mL 195129
SDB 40 ¢/L 10 g/L 10 g/L
20 u/mL Penicillium-Streptomycin-Neomycin PSN  antibi- 10 g/LL 10 g/L 10 g/LL 15 ¢/
otic mixture 20 C 150 r/min 48 ~ 56 pH 3 pH7.3 pH
h 35 mg/mL pH6.5 3 15C 25°C 30 <C
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3 100 mL 20 mL 40 mL. 60 mL 0.05
3 2mbL 4 ml. 6 ml/ 3
L, 3 9 3 F=15.4 P<0.05
1.6 10
100 C g/L 20 ¢/L. 30 ¢/L
2h mg/mL 10 ¢/L
1 mL
25+ 1°C 12L:12D 15 g/l
3 15 mm x 15 mm > >
12 h
- 1 F95129 48 h
1.7 Table 1 The biomass yield and sporulation capacity of Pandora
DPS delphacis F95129 mycelia obtained from 48h cultures of
* different liquid media primarily consisting of yeast
) extract protein wheat bran and corn meal
Composition of Mycelia biomass +SD  Spore production + SD
2.1 liquid medium /- mg/ml, /" Conidia/mm?
A B C Dy 17.7+2.9 2.2+0.2
! A B, G D, 27.0+4.6 2.5+0.2
195129 A B; Gy D, 17.0£3.1 3.7+1.1
A; B Gy Ds 17.9+3.4 480.1+12.4
F=40.8 P<0.01 F=25.5 P<0.01 AB,GsD, 15.642.6 13427+ 101.6
A;B;C D, 12.9+2.2 326.2+24.0
A;B G D, 31.3£5.1 498.3+36.5
A;B,C Dy 33.9+5.6 1097.0+69.0
A3 By G Dy 25.5+6.1 24.3+0.3
ABCD 1.3
F=37.7 P<0.01
2.2
F=40 P> 2
2
F95129
Table 2 Spore production of P.delphacis F95129 mycelia from
liquid culture containing different sources of yeast extract and protein supplemented with wheat bran and corn meal
Period of No. Spores produced per square millimeter mean + SD
sporulation A3B,C, Dy Ay B, G, Dy A;B, Gy Dy A;B, G, Dy A;B;C, Dy Ay B3 C3Ds
0~12h 0.5+0.2 0.8+0.3 135.5+1.4 124.5+2.5 9.1x1.1 0.2+0.0
12~24h 426.3+2.9 282.2+1.8 678.4+3.4 721.8+2.3 281.2+2.8 243.0+1.2
24~36h 622.3+101.8 349.8+57.3 716.8+117.3 725.5+118.8 454.2+74.3 568.1+93.0
36~48 h 307.4+36.9 541.0+65.0 301.6+36.3 429.0+51.6 225.6+27.1 351.9+42.3
48 ~60 h 171.2+35.5 289.7+60.1 157.2+£32.6 216.6+44.9 141.4+29.3 312.4+64.8
60~72h 92.1+25.9 174.3+49.1 97.7+27.5 159.7 £ 45 105.1+29.6 141.7+39.9
72~84 h 51.0+12.2 111.3+26.7 102.9+24.7 121.0+29.0 65.6+15.7 25.3+6.1
84~96 h 32.8+8.5 66.7+17.3 56.2+14.6 74.5+19.3 37.9+9.8 24.7+6.4
96 ~ 108 h 21.2+4.3 31.2+6.3 40.1+8.1 48.8+9.9 26.3+5.3 15.9+3.2
Total 1724.7 1846.9 2286.4 2621.5 1346.3 1683.3
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F=60.93 P<0.01

100%
72.4%  60.5%
F=11.7
P<0.05
10 g/L 10 g/L
10 g/LL 15 g/LL
2.3
3
F=9.88 P<0.01 F=7.51
P<0.01 30 C
8
pH pH6.5
pH7.3 F=10.27 P<0.01
pH
40%
10%
3 F95129 48 h

Table 3 The biomass yield and spore production of P . delphacis
mycelia produced in 48h liquid culture at different

regimes of fermentation conditions

Liquid in Inoculation Mycelial Spore
pH 7/ °C 100 mL I % VIV biomass production
flask/mL / mg/mL  / No. spores/mm’
- 30 20 2 45.7 381.4
- 25 40 4 37.1 351.2
- 15 60 6 26.7 200.6
7.3 30 20 2 36.7 269.0
7.3 25 40 4 35.2 305.3
7.3 15 60 6 23.5 173.1
6.5 30 20 2 42.6 485.5
6.5 25 40 4 25.1 342.8
6.5 15 60 6 33.5 323.5
> 25 mg/mL
pH
25~30 °C pH

6.5~6.8
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Optional Growth Medium and Conditions for Mass Production
of Pandora delphacis Mycelia in Submerged Culture

LIU Zhi-Qiang FENG Ming-Guang”
Research Institute of Microbiology — Zhejiang University —Hangzhou 310029 China

Abstract The entomophthoraceous fungi are important microbial control agents for insect control but their mass production is
usually difficult and expensive. To produce in large quantity the mycelia of the entomophthoraceous fungus Pandora delphacis

isolate F95129  this study was aimed at replacing expensive components of liquid medium that is usually used in laboratory
only with cheap materials easily available. Based on comparative experiments with primary components of several media designed
and optional conditions for submerged culture an appropriate medium was recognized that included per liter 10 g of homemade
yeast extract 10 g industrial fish meal 10 g wheat bran 15 g corn meal 1.0g KH,PO, 3.0g NH,;NO; and 0.25 g MgSO,
-+ TH,0. The optional conditions for submerged culture was 25 ~30 °C  initial pH 6.5 and 40% V/V of flask filled with the
medium and 10% of initial inoculum liquid culture containing mycelia for inoculation. Using the selected medium and the

conditions considered 48 h culture resulted in a considerably high yield of dry mycelia > 25 mg/mlL  with desirable capacity of

spore production.

Key words Pandora delphacis  submerged culture mass production microbial control
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