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Study of fermented spent mushroom substrate of
Pleurotus eryngii as basic materials for rice seedling

ZHENG Dan'?, WANG Yi', ZHAO Chun-xia', CHEN Jin-guo',
CHENG Wei', GUO Peng'*, CUI Zong-jun®
(1. Institute of Agricultural Products Processing and Nuclear Agriculture Technology Research,
Hubei Academy of Agricultural Sciences, Wuhan 430064, China;
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3. College of Agronomy, China Agricultural University, Beijing 100193, China)

Abstract The rice seedling-raising substrate (RSRS) was prepared with fermented spent mushroom substrate (SMS)
of Pleurotus eryngii and soil. The physical and chemical indices of the RSRS were investigated. The results indicated
that the fermented SMS was fully composted and was very suitable for preparing RSRS. The most appropriate proportion
of soil and SMS was identified by analyzing the physical characteristics of seedling substrates, agronomic indices, root
traits and nutrient contents of rice seedlings. The investigation showed that the fermented SMS effectively regulated the
bulk density, total porosity,aeration porosity and water holding porosity. With the increasing of the SMS, gradually, the
bulk density decreased.and the total porosity.aeration porosity and water holding porosity increased. The analysis of
plant height,dry weight, SPAD,root activity and the content of N,P,K of rice seedling indicated that the combination of
SMS and soil in a certain proportion was better than each of SMS (100% ) and soil (100% ). The results also showed
that the optimal volume ratio of soils and SMS was 20% : 80% .
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Table 1 The nutritional components and
physical and chemical index of

spent mushroom substrate

Ko i3 R T KR
Ltem Before After
fermentation  fermentation

MK 4/ % Crude ash 4.9 5.1
MEH/ % Crude protein 5.1 8.8
HLEF4E/ % Crude fiber 14. 37 15. 56
R i/ % Crude fat 0.47 0.81
28/ % Total phosphorus 0.21 0. 49
4%/ % Total nitrogen 1.42 1.65
AL/ % Organic matter 75. 1 57.8
280 /% Total potassium 0.72 1. 14
pH 5.8 6.0
C/N 36. 8 21.7
AL 5% EC/(mS/cm) 3.548 1.953
KRB G/ %% 39.8 84. 1

LR 66 °C, HEARJEEE 50 CLLFik 25 d k8 T i
Tk AT A B T L AR TR 9 v A O 7 R ORE A
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Fig. 1 The change of temperature during spent mushroom

substrate of Pleurotus eryngii in fermentation
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Table 2 Comparison of bulk density and porosity of media used among different treatments

b B A/ (g/cm®) SALBEE/ % WA ALB/ Y ek fLp/ Y
Treatment Bulk density Total porosity Aeration porosity ~ Water holding porosity
TO 1.364+0.03 a 48.10+1.28 d 7.22+0.12d 40.89+0.07 ¢
T1 0.9540.03 b 66.85+2.68 ¢ 25.80+1.34 ¢ 41.05£0.88 b
T2 0.88740.02 be 70.55+3.74 ¢ 28.7941.18 be 41.76+1.89 b
T3 0.79£0.02 ¢ 75.64+1.05 b 32.464+0.85 b 43.18+0.67 a
T4 0.7040.03d 78.62+0.08 ab 35.5040. 06 ab 43.12+0.03 a
TS 0.624+0.01 de 82.37+1.22 a 38.90+1.07 a 43.474+0.94 a
T6 0.56%0.01 e 85.68+3.59 a 42.04+2.46 a 43.64+1.95 a

T A — 5B R R R R P<<0.05 KPR 8%, FRFA,

Note: Different letters within the same column denote significant difference at P<C0. 05 level. The same below.
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B A A Rl 5 R T, XK R R B A 2B VM B R
e A B A R S AR, s R
HESEWHB N EFRRE AL g RS &
SPAD B #75) 5 i v i 0 & kA Lb ] 38 L % R
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SPAD {H 28. 82 B A bk T 2. 82 g . #b ¥ A #k
TH 1,51 g W EMTE 1.30 g, B0 T H Al kb 34,
HKCH T3 Ab P, bk 16. 87 em ,SPAD {82 28. 19,
MOEEARTE2.76 g M FF AT 1. 48 g R H
BT 1. 28 g, T6 Ab Ay /K R AR 1 Ol f 22, L
oAk 13,24 cm, SPAD i 25. 2, B WMk T &
1.62 g it FASE MR T H 0. 91 g, 3 AL T H Al
bR, WUV s VOEBED R 20% : 80% Ry
Pl A A KR BOR T4 A R . R R
L A58 3 80 26 W, 7K R B B M 1 3R L SPAD i, B
B E PR T AT R b BE B R OBE LG A 1S g R

R& . 3 18 BH R I — o i 0 BB R T K RS B
AR H BB R T 2 R AS BT K RE B
K.
2.5 AEREEHERMKERHEREZERY
A
R DL T2 7K A B i 3R Bl E 2 1 4 Hr
F 4 JRKFEREFR 22 d J5 AR b K R AR R MR 2
2 4 nl A, T3 MR R IE & K. ik 8] 0. 018
mg/ (g + h), [F] B A 0 AR T RN R AR 25 8038 e
KA 0.029,0.013 g F1 6.6 Z5/Fk. T4 BIHR
RIS 0.017 mg/ (g « h) AR EF AR T 5 A & AR
S80Ik 0.027,0.013 g M 6.5 4/, —#H I
TR EWER. T6 MR R R EEE AR T & A
KRB N BAK . AT UL, 100 Y0 B B AS 38 25 7K Fe ik
HRARNAEK, V(EED : VOED R 30% : 70%
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Table 3 Comparison of the agronomic traits of rice seedlings after grown for 22 d among different treatments
Hb 1A Ak
I NERTS AMRTHE/ g
HR/ % N MR MR THE/g .
Ak 7 . MR /em - 1% TH/g ] Dry weight of
Emergence ) SPAD {H ) Dry weight of
Treatment Plant height Leaf age Dry weight of the roots of
rate SPAD value shoots of
100 plants 100 plants
100 plants
TO 92.5 15.21+1.28 b 2.61%+0.42 ¢ 25.80%1.12 ¢ 1.9140.05¢c 1.0940.03 ¢ 0.82%£0.03 ¢
T1 92.6 16.34+0.65 ab 2.7940.14 a 26.20F£0.87 ¢ 2.53F0.04 b 1.364+0.02b 1.17£0.07 b
T2 92.4 16.65+0.72 ab 2.8440.42a 27.754+0.76 b 2.5340.06 b 1.38+0.04 b 1.15£0.08 b
T3 93.5 16.87+0.16 a 2.724+0.13 b 28.194+1.47b 2.7640.08 a 1.484+0.04a 1.28+0.04 a
T4 93.4 16.8940.37a 2.754+0.31 ab 28.8140.99a 2.8240.12 a 1.51+0.08a 1.30£0.05a
TS 92.8 16.42+1.15ab 2.8140.32a 27.56+1.02b 2.63+0.11 ab 1.40=+0.05 ab 1.23740.05 ab
T6 92.4 13.2441.02 ¢ 2.53%£0.33 ¢ 25.20+1.25c¢c 1.62%+0.10d 0.9140.03d 0.71£0.03 ¢

R4 KEBWH2Q2IEAERLEHKERZERBLLE
Table 4 Characterization of rice seedling root after grown for 22 d among different treatments
MLEE /g I /g ) ARG T/
b B KA
Underground Underground (mg/(g+ h))
Treatment Root number
fresh weight dry weight Root activity
TO 0.017£0.001 b 0.00840.001 b 4.940.1 ab 0.01340. 002 ab
T1 0.0254+0.003 a 0.01240.002 a 5.1+0.2 ab 0.00840.001 b
T2 0.026+0.002 a 0.012%+0.001 a 5.3%£0.2 a 0.00940.002 b
T3 0.0294+0.003 a 0.01340.002 a 6.640.5a 0.01840.003 a
T4 0.02740.004 a 0.01340.003 a 6.540.4 a 0.01740.002 a
TS 0.023%+0.003 a 0.01240.002 a 5.4+0.2 a 0.01040. 001 b
T6 0.016+0.001 b 0.007%0.001 b 4.4+0.1b 0.004=%0.001 ¢

2.6 BEMNA. B HSEBER

KR P 0 B B A T LA K R X AR
Oy BRI EOR . 2 5 SRR FEIE R 22 d J5 AN W) b 2R
KRR AW VA G AL AR 5 AT i A Ab
LA 7K R R o 0T R W B TR A A — B, Bl
F FBRARBUEL B AN O T #7822 80 V6, K AF B XF
R T A WO R B 0 A S OB L A9 ik
) 90 Yo H: & B my s, K AR G W L 00 0%
Wk, b, DL T4 B0 BE BRSSOl

F T 19.46.7.31 F112.29 mg/g. HWE T5,% 5
3 18.95.7. 26 F1 12. 03 mg/g., T2.T3.T4.T5 Z
[ 22 F A 2 . T6 AbH A KRS 20 B 40 &
ik, 33X FHH 100 Y0 BB I AS F F K Fe 6 0L B L 2 77
AW V) = VERD R 20% ¢ 80 % M #5 Fid
T AT K R BRI X L W LB R A i I S R
2 TR RL HE 91 35 3] 90 06 B 2 o g I K R A )
Tl R R A3 R SOR T B  3K AT BB 5 PRRE L A 48
i BRI A R EC KR ENEAR X,
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Table 5 Nutrient contents of rice seedlings after grown for
22 d on media of different treatments mg/g
A3 Treatment N P K
ToO 14.32+0.15 ¢ 4,9740.03 ¢ 5.72+0.12 ¢
T1 15.2840.44 b 5.834+0.08 b 7.9440.13 b
T2 18.60+0.52 a 7.02£0.28 a 11.80+0.34 a
T3 18.80+0.67 a 7.19£0.21 a 11.9240.28 a
T4 19.4640.55 a 7.3140.35 a 12.2940.22 a
T5 18.95+0.37 a 7.2640.29 a 12.03£0.19 a
T6 14.0140.08 ¢ 4,55+0.05 ¢ 5.5840.09 ¢

3 #irEitit

A5 0 25 TR ISR T 8 B R O3 AR BT 4T 4 3R
F A ML AR BRI R LR, A
AR 50 d 582 JE U5 . C/N H 36. 8 Bkl 21. 7,
5% H 3,548 mS/cm K> H 1. 953 mS/cem, FH4F
4 HMEN . 2A A2 AN S B N R E
FR 3 fin B3 5 MK RS 7 RS 0 . A TR HE IS
1.t TA LS A4 A T R & 1N
YT, ik R R L S RN B TR R AF L S BOR I S R
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TR MR 52 ) — @ i dl. wTRe s 907
DAL BRI AR B AR AR, AR TR AR R ALARS DL K
EC M, W R k& % N & 1256 17 XK
MW AERLEE AT —ENWHIENE
b,

O A B0 085 TR MR 5 - M S Y L IR A R L TR
JIGE AR RERR G A AR . 5 A R4 5 1Y

|

PR e R S BT E R R A bR T E R AR
T AR R 0 0 B VB A B T 10090 13
F100%0 75 0 4 B BE. V(8 + V(E B N
20 %6 = 80 Yo 5L T L AT A /K R H: B T 4 AR
2 KRG Rk B SPAD {8 B IRk L B
Hi R T 6 L Bl LB IR W S AR bR IR
. ARG G RZRMR ARG EE. V(L
)+ VBB N 20% = 80 %% J2: Fe il /K A5 7 B3 i
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