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Control efficacy and economic benefit analysis of rice husk - spent mush-
room substrate (SMS) composite on Trichoderma harzianum contamina-

tion in shiitake mushroom cultivation

Zhou Ran', Yan Xueli', Wang Luqi', Huang Rantao', Gao Xiaofeng', Ma Linjing', Zhao Lei’

(1. Biotechnology Research Institute, Nanyang Academy of Sciences, Nanyang 473000, Henan, China; 2. Postdoctoral Research Station
of Nanyang Academy of Agricultural Sciences, Nanyang 473008, Henan, China)

Abstract: To address the issues of increased cultivation bag discard rates caused by Trichoderma harzianum contamina-
tion and rising traditional substrate costs in shiitake mushroom (Lentinula edodes) cultivation, this study constructed a
composite substrate using agricultural wastes—rice husk and spent mushroom substrate (SMS). By regulating the car-
bon-to-nitrogen (C/N), the inhibitory effect against 7. harzianum, the impact on mycelial growth and yield of L. edodes,
and the economic benefits were evaluated. The results indicated that the substrate C/N was significantly positively corre-
lated with aeration porosity and biological efficiency, while exhibiting an extremely significant negative correlation with
water content and final contamination rate. As the C/N increased from 20: 1 to 40: 1, the final contamination rate by 7.
harzianum significantly decreased (from 30.2% to 17.9%), whereas the growth rate of L. edodes mycelium before stress
showed a declining trend. Dynamic response analysis revealed that under 7. harzianum stress, treatments with high nitro-
gen(low C/N)exhibited initial growth advantages but poor stress resistance, whereas treatments with medium to high C/N
(35:1 - 40:1)demonstrated stronger and more sustained stress tolerance. Regarding fruiting body yield, the biological ef-
ficiency followed a unimodal curve, increasing initially and then decreasing with the increase in C/N, peaking at a C/N of
35:1(T4)with a value of 37.7%, which was significantly superior to that of the conventional substrate (CK, 34.0%). Eco-
nomic benefit analysis showed that formulating the composite substrate with a C/N of 3571 using rice husk and SMS re-

duced the T harzianum contamination rate by 4.7 percentage points (compared with CK), increased the biological effi-
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ciency of L. edodes by 3.7 percentage points, while lowering the production cost per cultivation bag by 18.38%. Both the

net profit and the output-input ratio reached their highest levels with this formulation. The findings of this study can pro-

vide a theoretical basis and technical pathway for the high-value utilization of agricultural waste and the green and effi-

cient cultivation of L. edodes.

Key words: Lentinula edodes; C/N; Trichoderma harzianum; Prevention and control; Economic benefit
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Table 1 Content of carbon and nitrogen in cultivation
material %

. e KB B

Spent h
Index Rice husk petit mushroom Sawdust Bran

substrate
w5 40.63 37.25 51.31 43.68
Carbon content
w( %0 0.70 1.28 0.39 2.96

Nitrogen content
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Table 2 Mass distribution of substrate materials for each

treatment
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Fig. 1 Physicochemical property of cultivation substrate under different treatments
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Table 3 Contamination rate of 7 harzianum under

different treatments %
B S dJRio e W 10d Jaig iR mE&gieR

Kb Contamination Contamination Final

Treatment rate after rate after contamination
inoculation for 5d inoculation for 10d rate

CK 15.4+7.7 a 18.6+12.6 b 24.5£6.8 b

T1 16.1£9.9 a 23.9+13.3 a 30.2+11.1a

T2 13.7£5.5b 20.2£7.3 b 27.6£9.5b

T3 11.348.2 ¢ 17.0£11.8 ¢ 23.1+7.8 ¢

T4 10.2+7.1 ¢ 15.3£8.5¢ 19.8£8.7d

T5 7.6£7.9d 14.749.1d 17.9+11.4d

W FFIAE/NG FRERIRAE 0.05 AKFERE#E. TR
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.
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Table 4 Growth rate and vigor of shiitake mycelium under different treatments
BMosdAaKEE Befh20d A KR M 2sdAEKHEE e 30d AR
g Growth rate after ;i Growth rate after g Growth rate after i‘g Growth rate after ?;
Treatment inoculaFion for 15 d/ Vigor inoculatrion for 20 d/ Vigor inoculaFion for 25 d/ Vigor inoculafion for 30 d/ Vigor
(mm-d™") (mm-d™") (mm-d™") (mm-d™")
CK 6.7+0.7 ab +++ 5.4+0.3b +++ 3.5+0.4 b ++ 1.1+0.2 ¢ +
T1 7.140.9 a ++++ 5.8+0.4 a +++ 2.6+0.7 d + 0.6+0.8 d +
T2 6.9+0.7 a ++++ 5.7+0.5a +++ 2.240.6 de + 0.8+0.4 d +
T3 6.2+0.3 ¢ o+ 5.3+0.6 b ++ 3.4+0.4 b ++ 1.4+0.3 b +
T4 5.4+0.7 d +++ 5.0+0.7 be +H+ 4.140.5a ++ 2.3+0.7a +
TS5 5.3+0.5d +++ 4.7+0.6 ¢ +H+ 3.1+0.7 be ++ 1.5£0.5b +
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Fig. 2 Yield of shiitake mushroom across different flushes under different treatments
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Table 5 Effects of different treatments on yield and economic benefit of shiitake mushroom
JEORE B A USEIZZ N SIS P et FEAR
posil . .
Treatment Raw material Processing cost/ Total cost/ Output value/ Net return/ Output-
cost/(Yuan-bag") (Yuan-bag") (Yuan-bag") (Yuan-bag") (Yuan-bag") input ratio
Tl 0.55 0.75 1.30 0.240%8.5=2.04 0.74 1.57
T2 0.47 0.75 1.22 0.253x8.5=2.15 0.93 1.76
T3 0.41 0.75 1.16 0.313x8.5=2.66 1.50 2.29
T4 0.36 0.75 1.11 0.377x8.5=3.20 2.09 2.89
T5 0.28 0.75 1.03 0.332x8.5=2.82 1.79 2.74
CK 0.76 0.60 1.36 0.340%8.5=2.89 1.53 2.13
1.0
C/N
0.8
\ 0.6
¥4 pH Initial pH
0.4
T 7K # Water content r 02
r 0.0
1B S FLEE Aeration porosity L 02
r—0.4
AW ZERR Biological efficiency
-0.6
H¢ 475 Y% Final pollution rate 0.8
-1.0

C/N

4 pH Initial pH
%7K % Water content

1B S FLERE Aeration porosity
W24 3% Biological efficiency
Fx 475 Y« % Final pollution rate

T FRIRTE 0.05 /KPR ¥ 3RIRTE 0.01 KPR 2%
Note: * represents significant correlation at 0.05 level; ** represents extremely significant correlation at 0.01 level.
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Fig. 4 Correlation between physicochemical property and biological parameters of cultivation substrate
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