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Effects of Bamboo Biochar Amendments on Methane and Nitrous Oxide Emission from Paddy Soil

Wang Xin—xin"?, Zou Ping", Fu Jian—rong', Shao Ling-ling', Yu Qiao—gang',Yin Jian—zhen', Ye Jing'

(1.Institute of Environment, Resource, Soil & Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China; 2.College of
Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China )

Abstract ; Biochar has been shown to improve soil physical, chemical and microbiological properties, and thus may inhibit greenhouse gas e—
mission from soils. A pot experiment was conducted to investigate the impact of bamboo biochar applications on methane(CH,) and nitrous
oxide (N,0 ) emission from a paddy soil collected from Ningshao plain, Zhejiang Province. The experimental results showed that applying
bamboo—char significantly reduced the emission of methane and nitrous oxide compared with the control. There was a positive relationship
between the emission and biochar rates. Rice yield was higher in the biochar treatments than in both the control and traditional fertilization
treatments. In the biochar treatments, the total seasonal emissions of CH, and N,O decreased by 58.2%~91.7% and 25.8%~83.8%, respec—
tively, compared with the control; and by 64.3%~92.9% and 72.3%~93.9%, respectively, compared with the traditional fertilization. Our da—
ta suggest that biochar from manufacture wastes could be used to reduce greenhouse gas emission.

Keywords: bamboo—biochar; rice; methane; nitrous oxide
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Table 1 Physical and chemical properties of the tested soil
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Table 2 Physical and chemical properties of the tested biochar

pHIE  Hlkit% WAEE/g-em® HBEF3cH R/ emol kg BALAERem’ o' 2EGR/g-kg' 2T H/g-ke' WS H/g kg
9.80 68.70 0.56 17.20 0.16 6.9 0.3 52
R3 BHTREVERIERFTR
Table 3 Treatments and fertilization scheme for the rice pot experiment

i fRTR W kg  RE B g — KRR — 2 /g AAes/g PREEHENC/g PRE BN g
2= CK 0.00 0.00 0.00 0.00 0.00 0.00
WAL TT 0.00 6.14 1.68 251 3.68 2.46
Yr % 4% BC1 1.49 6.14 1.68 2.51 3.68 2.46
Y17 8% BC2 2.98 6.14 1.68 2.51 3.68 2.46
Y% 12% BC3 5.37 6.14 1.68 2.51 3.68 2.46
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Figure 1 Rice yields in different treatments

1 AT, 5 RLA R EL , AT e X K RS T4 ZE A
FEFFT B ARG OR , HLRE AT it FH o i3 b
B 3 AT AAL AR T E 43 5 B A R
24.5% 47.3%F1 63.7%.

WFFE B, A9 ¢ vl LA 3o ol 3 SR PR
e EY R, AR E Sk, HEA S 15
ORI 18 AT SR AR P 16 PR T B, AT SR A5 4 W A R
T RS e 47 BR 10, DAL it FH 2B 0 e — ) T A R A
RIKMIE BURFSE , 73— 52 45 T BIRAR R P #R AR
PP T NI A A BT R 24 0 iR FLBR S AL (45
Fojti A A3 J5 RERRAI I A T, 1 hn 3L
AT aE A A 258 (PEL 2.2.1) A=W 5¢
BATRKRI L AR AR R T W M RE , BEAE Six B 57T
EQIL DR B 1B S € S 1 ) N1 D 7911
T AW o W PRAG PR T | 3SR R RV E S s 1, 4y
BrABIESE HoK RS = I I R, ke i AT A 1) NP
K &3 E 6.9.0.3.5.2 g kg™, HABA 3 NIKF-IIAT
ALY % A N P K 54 :4%(10.3 gN 0.4 gP 7.8
eK) 8% (20.6 gN.0.9 ¢P.15.6 ¢K) . 12% (37.1 gN.1.6
gP.27.9 oK), IRIRA5 o f il e 45 A PR+ 3 A R o3
B L AT AL, AT AR PR O R R O i TR
FRACFE . i I AT e — Jr THT 0 - S R RAR , 5
— AR IERHEA R AR 4, i SR LA A7
BFRIU R I UGE HIE R B BRI HER I A K
AW e TR S 3R 43 AR T R R TR A2 A 7
3RS o 3R R R S rh oK R T AL
MR HER AT A, e 2 R i
2.2 AR BN XTE = S A HE AR A0
2.2.1 AWt CH, HEROI A A5

AR 2 W it FH A= 0 o Re ] CHL, HEsC™M =,
Liu S50 S0 28 N WK B 3% 2540 T 43 S AT 2 Fl

0




S R T B A B 201

SRR, BRI AP e vl ek 2D CHL, HETBON B ik
51.1%~91.2% , X 5 A SR A5 R — 3. w5 /KR
A K7 CH, HEGHE &2 0L 2 FTR o545 P BEA #EAH
Fb B b AR A R i T CH, AR & 1 &84T e
ARFRIAM ] T CH, AR, 1 LB it FH 2t 38
o . HRUEAC AL BE CH, HERLE 4 0.35~21.37 mg-
m2-h™  {EN 9.64 mg-m2-h™'; Xf AL R CH, HEGHE
o4 0.32~30.01 mg-m>-h™, ¥J{H A 8.15 mg-m>+h';
M 3 7K BT s AR FR(BC1 . BC2 F1 BC3) i HE i
B ES BN 3.29.1.39.0.70 mg-m?-h™', KA
W] CH, HEBCR B, v B Ol 1364 22 (L 2R 555, Eh
BT CH, AR, Bl /K B a3 4K, CH, HE
S N . AEFRATEHE B 0 PR A ERE A
IKFEAE K ZEAE H CH, HERBGHE W (A H A 8 ST 28
H b T R R KA A K R R i 4 BE I, X0
(BT RE AR R T /KR 1 e 200 A% s 1) 5 10 9 A
AL, KB HET , CH, HERlcR R TR, S5 WL
SFICHERC . NIRRT UL, it A= #y ekt CH, 384N HEL
TR ARG IR
FE HH CH, HERCR P A2 8L A 1 AR R 28 A 4%
o 77 e AR DA AR R H (RAFARAR B e AL
Yy AL = A CHL, 175 G TR B, ZK A AR B i HE o 4R
fEEEXT CHy #1758 k. Rt il ad s/l CH, =42
s AR AR, BVATS2EURS I CH, pvsiHE Y. A5
HEANIFEH CH, RFHE R RS20 An3R 4 Fos o B
FAFLE N, AW sdm AR H CH, HEBURA 2
EMRIVER, ELREE A 0 5 I HE R FRAIC. 3
A B INAL B (BCT . BC2 il BC3)CH, ZRAHE L it
Ay HLZS 11 %] BEREAI 58.2% . 79.9% 1 91.7% , H 3 #1
it A b R ARG 64.3% . 82.9% 11 92.9% ., H:Jsi K Al fig &

401

33 (o8]
(=) (=)
T T

CHy/mg-m>-h"
=

TN A=Wy B e G n 1 LB . — 5, T
BERe AR DA, 3l U R 0T
e D T PRS2 2R 5 o — 5 Thn, - 3BALBR IS R, 4R
ARG, A R A AR R A T AR R
CH, 18 5 9 1o A SR X sk At P o S A b T R0 E s
ARG, ARV RS IR A A L BRBOE Y
TR EI N 1.25 grem™, P —Z 5 A0 PR 1 245
AR 1.24 g'cm’3(CK) 123 geem™(TT) \1.16 g+
em>(BC1).1.12 grecm™(BC2) . 1.11 g-ecm™(BC3) . 1 11
FTUAE % BRA 5 RLAL PR ) 78 E LTI oA 72
A, 1055508 BERH LG BN 2 0 Ak B B 87 48 25 i)
THEFLBR SN . AT OFFER I, A Wy e B AN
S B E TR, B 2 B A ARG, HUR TR
F e S A R BV P DR 777 PRV 1, DAL T e 21 ik />
CH, HERCAE ]

R , Zhang S5 PAH & (i1 h & B, 7t
7KV (40 t-hm™) /N2 REFF eI, CH, HEf L S T
B8N 34% . IBARESERI, LA P 7
BE B HEIRY) A PLBTE  AEG s 2 AR 1

T4 KFBEKSZT CH, A N0 ZFRHME
Table 4 Cumulative emissions of methane and nitrous oxide

during rice growing season

Qb3 CHy/kg-hm™ N,O/g-hm™
CK 179.0AB 533.4B
TT 209.8A 1 428.8A
BC1 74.8BC 396.0BC
BC2 35.9C 169.7BC
BC3 14.9C 86.6C

AR KRE FHRERRAE P=0.01 150 F AR BEE S,
Note: Means with different letters indicate significant difference at P<

0.01.
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Figure 2 Methane emission flux during rice growing season
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Figure 3 Nitrous oxide emission flux during rice growing season
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