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Effects of Substrate Thickness on CO, Emissions and Enzyme Activities of Substrates During Agaricus bisporus
Cultivation

WANG Yi-xiang, YE Jing, XIAO Sheng-mei, WENG Bo-qi”

(Institute of Agricultural Ecology, Fujian Academy of Agricultural Sciences, Fujian Key Laboratory of Agro—ecological Processes in Red Soil
Hilly Region, Fuzhou 350013, China)

Abstract ; Substrate stacking thickness influences not only the yield of A garicus bisporus, but also CO, emissions, contributing to greenhouse
gas emissions. Therefore, an experiment was conducted to examine the effects of different substrate stacking thicknesses on CO, emissions
and enzymatic activities of substrates during A. bisporus cultivation. There were four thickness treatments, including 10 em(A ), 15 em(B),
20 em(C) and 25 ecm(D ). The yield of A. bisporus increased, but the absolute biological efficiency decreased as the substrate thickness in—
creased. During the whole period of A. bisporus growth, carboxymethyl cellulose, xylanase and amylase activities showed similar dynamics in
different treatments : the first maximum value occurred at the late mycelial growth stage, and the second maximum value appeared at the fruit
body formation stage. On the 15th day of the experiment, carboxymethyl cellulase and amylase activities were highest in the 20 cm treat—
ment, being 135.7% and 25.0%, 104.6% and 19.4%, and 97.6% and 31.7% higher than those in the 10 cm, 15 cm and 25 cm thickness
treatments, respectively. Significant differences in the enzyme activities were observed between 20 cm and the other three depth treatments.
Carbon dioxide emissions showed similar diurnal dynamics in four treatments. The rates of CO, emissions increased with increasing substrate
thickness. The average CO, emission rate in 25 cm thickness treatment was 19.3%, 18.7% and 11.4% greater than that in the 10 cm, 15 cm
and 20 c¢m thickness treatments, respectively.
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Table 2 Doses of substrate and strain for different treatments

S fem Substrz?e%artiiig *m™ Strain%fjfﬁi?eig *m™
10 8.80 1.16
15 13.20 1.16
20 17.60 1.16
25 22.00 1.16

1 BRBHEMELER

Table 1 Physical and chemical properties of substrate

A WA Organic 4A, Total 4t Total b 2 A 214 % Cellulose/ el R L. .
carbon/% nitrogen/% phosphorus/% 7K Moisture/% pH % Hemicellulose/% AR Lignin/%
41.70 1.79 0.74 67.27 7.34 20.38 12.61 10.33
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Table 3 Comparison of fruitbody yield and absolute biological

efficiency of A. bisporus

HRE PR (EEE)  FIUREKE EXAEYERCE
JERE/ Fruitbody yield/  Moisture content of Absolute biological
cm kg-m™ fruitbodies/% efficiency/%
10 4.18dD 88.54abA 16.63aA
15 4.62cC 89.19aA 11.55bB
20 5.36bB 88.06bA 11.11bB
25 5.61aA 87.53bA 9.72¢B

T« A — AN R K5 Bk 43 51 327 b $H 0] 22 54 i 2 (P<0.01) 5
[R]—BIAN ) /ING k43 31| 3R Ab 3] 25 57 1 25 (P<0.05)
Note : Different capital and lowercase letters within a column indicate

statistically significant differences at 0.01 and 0.05 levels.

2.2 SHRIEEIEFERIS/KE BEM pH EHZM
F P 1 Ca) ] D, RS g A R 1A ) % SR il B
I S PEAE A, 20 cm ZbFEVEEE HE 10 cm A1 15 em
Ak P34 5 17.27% F0 14.07% ,25 em ZbFRIR E 10
em F1 15 em ZEFE-I 75 17.45%F0 14.12% , {H AL FHE
A2 SRR E . B 1(b) R, 78RR 1% A Kt
R SRR S ACR BT R RS, b 20 em
(13.66% )1 25 ecm(10.16% )b BRHY T KM FE AR T 10
em(17.72% )1 15 em(14.59)Zb B, H 20 em #1125 em
APPEE 10 em A1 15 cm 2R R IFAE S FH M2 H (P<
0.05) o ML 1(c) AT %, 7 XU B 4 A 4 Gl AR HP RS k)
() pH (B2 AT T RER Y [al—iH, 4 4~4b 3 pH
(HZ A E—E 5 AR 22 S R B
SRS AR 2 A KB (AT 15d),4 4
AL BREE SRR pH T REIR BE R, 25 em A0 B pH B



T SCHE L A SRS DU e 85 2 RS AN CO, HE R S 2421

26y

i (a)

24 -':ﬁ.
) % T . A
g | ] - P T et
2 20F SO o ?" L oy
g é- T }_ﬁ{_ﬁ}ﬁ--.i .
2 18k T :' B g . -
E E & \:\'-\.1"« "-r;r;_r\--\.-' H"-ﬁ"’ :\H\Lﬁ,"'-:! o
= 16+ h‘a‘ e i P "
it i +
o 14F -

12+

10........ .......................

0 5 10 15 20 30 35 45 50 60
5f 18] Time/d

70;’ (b)
oo G ;
= 1 s Hoe S TIRTS .
i'-»? ...... Fe B
ER): E S ¥ i, T
Y "!w_,'u..'...--i_...i“l‘%
§+ 5 o
A L L i P | s
<5 -
a | :

50!

0 5 10 15 20 30 35 45 50 60
5} ] Time/d

8.50;’ (¢)
8.00
[
7.50f
|
7.00 ME""‘-H
650 % %

5 10 15 20 30 35 45 50 60
5} [8] Time/d
~“"=10cm -W15cm 20 cm ¥=25cm

B 1 SRR EESEFREIRE 2 KEM pH B0
Figure 1 Effects of stacking thickness on temperature , moisture

content and pH of substrate

734 e IR 6.12 247, FRE T 16.62%,15 em 4t
FERFE T 14.99%,10 em F1 20 ecm ZbFE R T 12% 48
A e R EEB B (35 d LUJR ), 4 AU BRRE R pHAAE T
Rok A B2 A A4/ FEAREHFAE 5.5~5.9 Z [
2.3 GRS X R A 4 R B R RN
Kl 2 BN, 4 AREBEER B LT 4 RS AR b
PSR, 59 BTG WA, 27— Ui A
15 d, 55 —ANEAEAE 50 d A4y, B — AN B 5% T
*k:/\m%{ﬁ FEAR— AN A, 20 em ALFRAGBEE D
BT HAL 3 N 10 em F1 15 em AMFRES — 0%
{Eﬁéﬁ, H5 20 cm 1 25 ecm ACFRA)AFEAE B &4 R
(P<0.05), TERZARKEEHRET(15 d),20 cm ZLFRAYR

7.00

= =10 cm =il=l5 cm =20 cm ~#=25 cm
T -5 6.00 ﬁjn 1
:‘) g i 4 .-'{
= S
2 = 400 _ RO S
e € = Fo L
= P Ty )
E_: 5: 3.00 Fa / Ir',-" b
£ 2.00 ! )
ﬁ g L i "’L“"f.‘
< 1.00 i N*"g'_r":'f'ﬂl‘.f'f’"“"“:'.‘
&) | Y iy -
0 .._"'E:‘;F“"!'-L.ﬁ.-\. ......... ]
5 10 15 20 30 35 45 50 60
58] Time/d

B2 s EEEX R PRFEREEENRMm
Figure 2 Effect of substrate thickness on carboxymethyl

cellulase activity

FHILAf dE R G PEfe i, 209l EE 10 em (15 ¢m 25 cm
AL PR 135.7% 104.6%F1 97.6%, H-5EA1EA 25
KR EMEK(P<0.05),
24 FERHE X R R AEERE 4B 3 M

Kl 3 BN, W24 K B (Hf 15 d),20 em F1
25 cm Ab AR BRI E PR TR, BE ST 10
cm Fl 15 cm AEFH BBl GRS I A] A EH (20 d J5 ),
10 em A1 15 em AbFH A A ARG PGB i, &
20 cm 1 25 em AbPR . RIS S 4 AL PREE IR
B RME RS PR3 B 2 AN, 55— BUAE
WK EIH(15 d) %:M%ﬁf%%zl&%}ﬂzm&,
20 cm AL PR ES WAL fR T30 AN UG, T HAth b
YR A fﬁm:F — (A, 4 AR RN
PRt 9 1 S — AU R I B ) SR AR — 3, H B 2 )
JEBEFAIYE N, 25 em Kb FRA SROPE T 1455 — A~ 0 AR
TR ] J 4
2.5 §RHEE X EMEE R

F ] 4 T, 55 B AT 2 2R g FA SR ity 17 12
(I ASAEAH LU, T A TR M AR A AT BT AS[R] o 78 S 4 Z T
A5 A HIPE A A T ARV BRAIG, AE 45 d S TE R B

45.00f

0. 00:_ =10 cm =#15 cm %20 cm “H~25 cm i
Tm :ﬁ- F"'-\.
35.00f 'R ! ]
H E 13 l"h f .-"".:' -,
e 3000 LY bk A
& Z 25.00f 3 A P :
w3 Er ) i i
@ T 2000} R WO R e
K £ 15.00} f e f;:‘
= 10.00} ’{f? e
5 00; P
P T R
5 10 15 20 30 35 45 50 60
58] Time/d

B 3 FREEEX AR EREE TR

Figure 3 Effect of substrate thickness on xylanase activity
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Table 4 Correlation coefficients between CO, emission rate and different indexes

T CO, HcHER T LA KB WM
A CO, emission rate Carboxymethyl cellulose activity Xylanase activity Amylase activity
TR Y RELT 4l R L
.. 0.531*
Carboxymethyl cellulose activity
ARRMHREFEPE Xylanase activity 0.702%* 0.854::
VEM RGP Amylase activity 0.288 0.871%* 0.603**
pH -0.449%* -0.446* -0.390 -0.357
AL C/N ratio -0.175 -0.239 -0.314 -0.145
Vit Temperature -0.265 0.419% 0.261 0.185
7K # Moisture content 0.427* 0.583* 0.569* -0.470*
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