2014,33(10):2036-2041 Ko RO R ¢ 2 4R 2014 4F 10 A

Journal of Agro-Environment Science

%ﬁiﬁ‘%ii%ﬁiﬁﬂﬂwﬂﬁ&, X 7K 6 A K B 5 1

Koo, R, IMEB Y BEM EXML F R E AT
(LA ERABER T PR T B, AR T 3610215 28R HL TR IR S RRIR e, |7 M 510641)

o OE: Sl LR Y ok ECE AR IR B ST, FASEER T IR s 55 R L AR W RS ZEHE T P AR
i, 25 SR . 7 500 °CF Pl 4 00 B g5 15 35 AR W54 I LA 0% 5% 10% 15%(W/IW ) H ] 5 58 3RS HENE G , 35 A 1 3
NEAY 23 AR S /K A AL A e i HENE Hh Ca 15 K A 3 i S5 VRN A W) 5 A RO AR G N A 3 12 5 A 1 e s L 431
BRI EAE N, P 5 Mg A0 I B AR 1 e VA I LU A5 %) 1 o 2 30 8 e 3 /AR Rk 5 S 45 R B it T 2 ) o RE AR 3412
HEKAEAEA  FERE (T H )R Z ™ 49%,

KRR AL IR s AW s HENE s DDA RRE s KRR R B

hESES X7l XEEREEA  XEHS1672-2043(2014)10-2036-06  doi:10.11654/jaes.2014.10.022

Influence of Biochar from Spent Mushroom Substrate on Properties of Pig Manure Compost and Rice Growth
ZHANG Xiang', ZHANG Geng-ling', SUN Qian—nan?®, PENG Yan-bin*, WANG Xing—dong', LI Meng', WANG Yin"

(LInstitute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China; 2.College of Environment and Energy, South China
University of Technology, Guangzhou 510641, China)

Abstract: Spent mushroom substrate (SMS ), a bulky waste byproduct of commercial mushroom industry, has caused environmental pollu—
tion. In this work, biochar derived from SMS was added to pig manure at a rate of 0, 5%, 10% and 15% (W/W ) to investigate its effects on
the physic—chemical properties of pig manure during composting and rice growth. Adding SMS—derived biochar significantly reduced elec—
trical conductivity, initial moisture content and organic matter loss of the compost. The biochar additions significantly increased the N con—
centrations in the compost, but had no obvious effects on the concentrations of Ca and K. The concentrations of P and Mg in the fertilizer in—
creased as compared to the control, but the increments decreased with increasing amount of the biochar. Applying SMS—derived biochar ef—
fectively promoted rice growth and increased the grain yield by 49% at 5% biochar.

Keywords: spent mushroom substrate; biochar; composting; physicochemical property; rice
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Table 1 Some chemical properties of materials used

Jk pH  FkE% BERmS-em™  CON  HHLF/%

WE 673 7450 3.35 1872 73.13
EWR 10.90 1.65 3.70 18.69  70.64

FEFF 729 9.09 0.01 4304 8671
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Figure 1 Change of temperature over time during composting
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Figure 2 Change of moisture content over time during composting

Figure 3 Electrical conductivity of manure before and after

composting and soil
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Table 2 Concentrations and changes of macronutrients in

composting materials

JTER HEAR R /mg- g HEARS/mg-g” PR R/ %
it B4 Ca 23.90+6.37 41.52+2.09 73.72
N 20.44+0.29 27.84+0.38 36.20

42.68+9.34 75.86+1.00 77.74

p 7.61x0.61 10.81x1.21 42.05

Mg 4.38+0.76 7.82+0.23 78.54
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N 21.92+0.59 30.89+1.38 40.92
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N 24.25+0.31 34.18+0.05 40.94

34.92+3.71 44.65+4.06 27.86
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Mg 7.6220.99 10.44+0.36 37.00
15%4:%  Ca 33.37+5.09 33.26+2.08 -0.33
N 24.49+0.51 35.08+0.10 43.24

75.64+9.38 63.92+2.88 -15.50

p 18.32+1.91 20.78+0.86 13.43

Mg 13.44x2.07 12.2420.13 -8.93
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Figure 5 Height of rice plant under different treatment conditions
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Table 3 Dry weights of grains, leaves, stems and roots

at harvesting(g)

JiH ANEIHEAE 0 5%— BRI S%LED HALEL

T HE(g)  03x0.1a 14.4%3.3b 21.5+2.1¢
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ETHE(g) 0.4+0.2a 6.4+0.7h 7.6+0.8b
WRTH(g) 0.3+0.1a 2.0+0.5b 2.8+0.3b

T AT AR FBE 3R Ab 0] 22 57 . 35 (P<0.05 )
Note: Different letters within a row represent significant difference be—

tween treatments( P<0.05).
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