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Abstract: Pleurotus giganteus is a kind of rare edible fungus newly developed in China. It has typical high temperature
resistance and plays an important role in the development of edible fungus industry in tropics. With the large-scale cul-
tivation of P. giganteus in tropics, two strains with different fruiting temperature types were selected, which are suitable
for cultivation in hot season and cold season respectively, and can effectively ensure the annual supply of the local P.
giganteus market. In order to fully understand the nutritional needs and suitable culture conditions of P. giganteus my-
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celia, the screened high-temperature strain (PG46) and med-temperature strain (PG79) of P. giganteus were used as the
materials to compare and analyze the biological characteristics and liquid fermentation conditions with single factor and
orthogonal experimental methods, and the dynamic changes of mycelia growth in liquid fermentation were further stud-
ied. The experimental data were analyzed by SPSS 26 software. The experiment results of biological characteristics
showed that in the single factor experiment, the growth conditions of PG46 and PG79 were basically the same, the op-
timal carbon source was maltose, the optimal nitrogen sources were yeast extract powder and peptone, the optimal pH
was 7, and the optimal temperature was 25-28 ‘C. However, the mycelia of PG79 began to suffer from heat stress at
30 C, and the colony morphology became irregular. The orthogonal experiment proofed the single factor results, and
the impact order of each factor on the mycelia growth of P. giganteus was: nitrogen source > pH > temperature > carbon
source. The experimental results of liquid fermentation showed that on the basis of biological characteristics, when the
rotating speed was 150 r/min, the liquid volume was 120 mL, and the inoculation amount was 12%, it was more suitable
for the mycelia growth of P. giganteus. The mycelial growth of PG46 and PG79 showed a dynamic pattern of “loga-
rithmic growth”, and the highest mycelia biomass was obtained at 15 d (0.95 g) and 13 d (1.09 g) respectively. The my-
celia biomass of PG79 was always higher than that of PG46, which was consistent with the difference in growth rate
between them (PG79>PG46). The study could provide references for the large-scale cultivation of P. giganteus strains
with different temperature types, the optimization of heat stress conditions, cross breeding, and the further study of the

phenotype and genotype of P. giganteus.
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Fig. 2 Effects of different nitrogen sources on mycelial
growth of P. giganteus
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Fig. 3 Mycelium growth at different culture temperatures
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Tab.1 Orthogonal experimental design of mycelial
growth of P. giganteus

[K2 Factor
e iz T T
Level . {52
Carbon Nitrogen e C pH
source source P
1 Z FEREE R 28 7
2 HEWE AW 25 8
3 VR TR 30 6

&2 PG EHAEZIRIEER
Tab. 2 Orthogonal experimental results of PG46 strain

K% Factor

2RSS
o T, ‘gonth
v el rempewe P ratdomay
1 1 1 1 1 0.61+0.04°
2 1 2 3 2 0.43+0.01°
3 1 3 2 3 0.42+0.01°
4 2 1 3 3 0.54+0.02°
5 2 2 2 1 0.51+0.03°
6 2 3 1 2 0.05+0.02°
7 3 1 2 2 0.59+0.02°
8 3 2 1 3 0.51+0.02°
9 3 3 3 1 0.49+0.02°
Ky 1.450 1.730 1160  1.600
Kz 1.100 1.450 1520  1.070
Ks 1.590 0.960 1460 1470
ke 0.483 0577 0387 0533
ko 0.367 0.483 0507 0357
ks 0.530 0.320 0487  0.490
R 0.163 0.257 0129 0177

I ARVNEFRRR 25 % (P<0.05),
Note: Different lowercase letters indicate significant difference
(P<0.05).



5% 8 M

AEIEIRAE AN R A R B R 0 2 )~ R B A A I A T 1657

®3 PCTIEKMERAKER
Tab. 3 Orthogonal experimental results of PG79 strain

K% Factor o
BT gl AR \ i

No. ’ JERE Mycelial growth

Carbon  Nitrogen Temperature PH  rate/(cm-d™)

source  source
1 1 1 1 1 0.62+0.04%
2 1 2 3 2 0.45+0.02°
3 1 3 2 3 0.25+0.01¢
4 2 1 3 3 0.60+£0.02%
5 2 2 2 1 0.53+0.01°
6 2 3 1 2 0.24+0.05¢
7 3 1 2 2 0.62+0.03%
8 3 2 1 3 0.42+0.03°
9 3 3 3 1 0.43+0.03°
K1 1.320 1.840 1.280 1.580
Kz 1.370 1.400 1.400 1.310
Kz 1.470 0.920 1.480 1.270
kq 0.440 0.613 0.427 0.527
ko 0.457 0.467 0.467 0.437
ks 0.490 0.307 0.493 0.423
R 0.050 0.307 0.067 0.103

I AR/NGFEERR 225 3% (P<0.05),
Note: Different lowercase letters indicate significant differ-
ence (P<0.05).

x4 PGS EHRMFTEDH
Tab. 4 Variance analysis of PG46 strain

SKVE Source  SEJ7 I Sum of squares [ H1JEE df F [

{2l 0.220 2 220446 *

IR 0572 2 571.763 *

T 0.126 2 126.306 *
pH 0.272 2 272192 *

R 0.019 39

S 11.078 48

TE: *FREFBF (P<0.05),
Note: * indicates significant difference (P<0.05).

x5 PGTIEKRMAENH
Tab. 5 Variance analysis of PG79 strain

i Source  F-J5 M Sum of squares [ H1 i df F P

3 0.021 2 9404 *

R 0.732 2 323177 *

TREE 0.029 2 12842 *
pH 0.093 2 40986 *

R 0.042 37

S0 10.501 46

E: *FREREE (P<0.05),
Note: * indicates significant difference (P<0.05).
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Fig. 6 Effectsof liquid volume on mycelial biomass of
P. giganteus in liquid fermentation
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Fig. 8 Effects of inoculation amount on mycelial biomass
of P. giganteusin liquid fermentation
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Fig. 9 Dynamic change of mycelial biomass of P. gigan-
teusin liquid fermentation
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