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Effects of Different Soil Amendments on Greenhouse Gas Emissions from a Cold Waterlogged Paddy Field
SHAO Ling-ling"*, ZOU Ping’, YANG Sheng-mao*>*, YE Jing®, TAO Lin—fu*, YU Qiao—gang® FU Jian-rong’

(1.College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China; 2.Institute of Environment, Resource, Soil &
Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China; 3.Zhejiang Biochar Engineering and Technology Research
Center, Hangzhou 310021, China; 4.Agricultural Office of Yuqian town in Lin’an City, Zhejiang Province, Lin’an 311311, China)

Abstract: A rice field experiment was conducted to explore the effects of quicklime, rice straw and bamboo biochar applications on the
greenhouse gas( GHG ) emissions, soil physical —chemical properties and rice yields in a typical cold waterlogged paddy field in Lin’an
mountain area, Zhejiang Province. Conventional fertilization without amendments served as a control (CK). Rice yields and soil fertility were
generally improved with all amendment treatments as compared with CK. Rice yields were 7 728.25 kg +hm™ in the rice straw treatment,
while 6 685.84 kg+-hm™ in CK. Compared with CK, soil total nitrogen, available phosphorus and available potassium contents in the biochar
treatment increased 15.1%, 49.0% and 22.1%, respectively. Cumulative CH, emissions were increased by 21.9% in the quicklime treat—
ment, but decreased by 33.3% in the bamboo biochar treatment in comparison with CK. Such effects could be attributed to increased soil
temperature and thus microbial activity by quicklime, and improved soil aeration and methane oxidation by bamboo biochar. However, ni—
trous oxide fluxes and cumulative emissions were quite low in all treatments, might due to low nitrification and denitrification from long—
term anaerobic condition with cold water. These results could shed light on reclamation of cold waterlogged paddy fields with aim at high
yield as well as reduced GHG emission.

Keywords: cold waterlogged paddy field; biochar; greenhouse gas( GHG ); emissions

5 H #9:2013-10-22

EEWA : FEA 5 AT A% 51201003059, 201303095 ) 5 |61 5% [€ PRk A /E 5 H (201 IDFA91190) ; [l 58 [ AR 27 R4 5 H (41201233 ) 5 #i 7L
& HRESE 3415 H (LQ12D01003)

TEH B B8 (1988—) , 2 VLG JLT A S 55 2E , FENF - HEIEDFS . E-mail :s11210807@163.com

*BIEEE 4K E-mail ;. yangshengmao@263.net



Ry |6+ R MR BRI B2 IR A 1241

T KRG 20 A e i s F RGP = b
AR PG L 48 R A7 KPR A GBUR R A
SRe— T Y IR R, ¥4 R 3R G KRS i —
FERA ST AR AN HFZ ERT , # K
Pt i, 38 kAR 2 K B R K IR (i
FEA IR IE R AR AR E, B R R AR 2
A KIREE SEAR R A R R IR UK s 18 B 1k
7k REL. RER A 346 71 hm?, (54 [
TR 15.07% , o5 A% F5 H 1w ALY 44.29%, %
AYATHERG 7 1L X AT M | F B R S S VA AR
PAS 3 K EESRIN T SE e gt K YL LA
R 77K HH R4 A AR K AR EL ), i HLX 2 4E
K BORE I, 3 A TR JER S K RE RS Ak 5 B
A RKER CHy HERLY, N A S EZ T R R HIRE S
PRI, 76 05 R VA R, SEBKAS 5 7™ B4 RISt i it
S it S PR A A HE , A R

WA IR IR RS - R B iz — 4
A [FEE TR A 2R RIR HTE R 3.62 7 hm?H,
AGRIG DAL X B X 228 3= IO R B X 42, TF 8
PRI, BIFFE 0t FH A A7 K KRGS FFA H AN in 77 2%
Jb TG4 5 FH R 28 SR CHL N0 HEI A K - HE AL,
PS5 RZ R, NI 78 A6 0 e FEAR FH AR S R G ot il
FAARBHAE R, AR ek R DL R TR R B e 4
R ST

| AR

1.1 I X LR

TR M AL W LA I & T s o b e 8, 5
PR HILEZR Y AR XAHLR, A T AR 119°22'
117, 4645 30°10'28", & F At $ry 2 KU, 4134
S 15.7 °Co b oL b 3 — 0 — 3 H
SAATARZA 600 m?, A el - 39 BE b ] 1 48 kA
SRR ARG UL LA 532807, FOKR L rh e
R H Rl dnd BRI A 23 A Tl CRoll )R-t
T T YT R L X VA = A BB R 9T S 7Ry 70 H 41
MRk, RWREHPERKRGRE (BIKER
) o I T L3 AR, ket A LA 74 SR K
B o FEARKIR T Z 01, Y b SR 558 5 [
THEAK A WK b TR IR A HE K S5, A
SEIGHG—E 1 SRR T O A I Se e AR ik
F/NXOREEIDLE 1,

I /N X 0~20 em K2 7R S0 2k R At 2
HI A EATAC PR . 25 0.86 g-em ™, A7 HLAk

i
_1_._._. """"" /T """""""""""""""""""""""""
K] 03 MK
i
S|:== 1. b 1 » a
E iR it s
S i e %
dé@
0.4m N | i
R Hikn g
= 30m

| EEZRNETE

Figure 1 Layout of Lin"an experimental plots
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Table 1 Experimental treatments and applications
%' b3 ARt FH Bt kg - hm™ YRR AR

1 WAL CK) 202.5+45+90(N+P,05+K,0 ) 0

2 EXEVR 202.5+45+90(N+P,05+K,0) AR 2750 kg-hm™,

3 FEFT A FH + PR 5 24 202.5+45+90( N+P,05+K,0) FEEL B 50%+2 kg FT 2]
4 A=W a (K o) 202.5+45+90( N+P,05+K,0) 1.5 75 kghm

&2 AR () BAREAEIK

Table 2 Basic physical and chemical properties of tested biochar

pH kI U e on” BB T B onol ke BILERVen g ARG Wk SBEE ke A ke
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Figure 2 Rice yields under different treatments
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Table 3 Effects of different treatments on soil physical and
chemical properties in cold waterlogged paddy field

) 7R/ R WA AR E
b3 -3 -1 -1 -1 -1

g em g-kg mg-kg mg-kg mg-kg

R 1.04 1.98a 114.10a 4.10a 85.50a
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Figure 3 Methane emission fluxes in different treatments during rice growth season
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Figure 5 Dynamic of soil temperature at 20 ¢cm depth in different treatments during rice growth season
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