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Effects of Rice Straw and Winter Green Manure Incorporations on Grain Yields and Methane Emissions of
Double—Season Rice( Oryza sativa ) Field in South China

TIAN Ka'? ZHANG Li*, ZHONG Xu-hua"**, HUANG Nong-rong"? ZHANG Wei-jian®, PAN Jun—feng"?

(1.Rice Research Institute of Guangdong Academy of Agricultural Sciences,Guangzhou 510640,China; 2.Guangdong Key Laboralory of New
Technology for Rice Breeding, Guangzhou 510640,China; 3.Institute of Applied Ecology, Nanjing Agricultural University, Nanjing 210095,
China)

Abstract; Rice straw and winter green manure incorporations are two common practices to improve soil fertility and increase grain yields in
rice farming systems in South China. However, they may also enhance CH, emissions from the paddy fields due to carbon inputs. This ex—
periment was designed to investigate the effects of rice straw and winter green manure additions on grain yields and methane emissions of
paddy fields with double—season rice in South China. Compared to zero—straw treatment, incorporating whole rice straw significantly en—
hanced both dry matter production and spikelets per panicle, and thus the yield of rice grains by 4.8%. Meanwhile, straw incorporation sig—
nificantly stimulated CH, emissions, which was 41.8% higher than in zero—straw treatments. Applying winter green manure significantly in—
creased grain yield by 3.6%, but did not significantly affect CH, emissions, compared to the no green manure control. There were no signifi—
cant interactions between straw incorporation and green manure. Our results suggest that winter green manure would be a promising practice
for low—carbon emission and high—yield rice production in South China.
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Table 1 Chemical fertilizer inputs for early and late season rice and winter green manure in 2011 and 2012(kg+hm™)

ZAE N i

e 20114 20125 T W 2=
N P,0s K0 N P,0s K0 N P,0s K0 N P,0s K0
Tl 0 0 0 0 0 0 120 45 90 180 27 108
T2 0 27 0 35 27 0 120 45 90 180 27 108
T3 0 0 0 0 0 0 120 45 45 180 27 54
T4 0 27 0 35 27 0 120 45 45 180 27 54
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Table 2 Analysis—of-variance( F~Values ) for grain yield, CH,
emissions and CH, emission intensity between years, seasons, and

straw incorporation and winter green manure treatments

AR g CH. HEfgR: CHL HERGREE
AEHY) 0.30ns 18.5%* 12.0%*
Z15(S) 190.6% 14253 25,0
FEREALF(A) 9.79%* 1.1k 6.35%
ZAE(B) 5.52% 1.11ns 0.44ns
YxS 53 4 0.40ns 1.55ns
YxA 0.11ns 0.79ns 0.87ns
YxB 0.55ns 0.01ns 0.15ns
SxA 0.06ns 0.07ns 0.11ns
SxB 1.22ns 0.01ns 0.00ns
AxB 0.06ns 2.67ns 2.46ns
YxSxA 0.03ns 6.41% 4.72%
YxSxB 0.00ns 0.02ns 0.12ns
YxAxB 0.09ns 0.01ns 0.03ns
SxAxB 1.52ns 0.11ns 0.00ns
YxSxAxB 0.68ns 0.75ns 0.65ns

TE e AL * 43 B ACRTE P=0.05 Fl P=0.01 /K b 225 3% ns %
IREFRARZE(P>0.05), N,

22 BEEAMLSMEEN KEFEREHBEER
IR

MR 3 LA I ANRAFR G Z 6], 7 B0 R % 2
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Table 3 Yield and its components of rice grains in different treatments

EES FERkghm™ AR/ FE - m? AR AL EERI%  ThidElg MTPR R /kg-hm™ IBORIEEL
AN 2011 6369 215.8%%* 208.1 77.1 19.6 11 304 0.523%*
2012 6317 201.3 204 %% 76.2 19.5 11 594 0.505
iy Rz 5686 200.8 2182 72.9 19.1 10 770 0.494
i 7 7000%* 216.4%%* 214.1 80.3%* 19.9%x* 12 128+ 0.534%*
L ANk H 6194 209.3 208.6 76.6 19.5 11 031 0.517
A H 64927 207.8 223.7%% 76.6 19.5 11 866%* 0.511
2R 2] 6231 200.0 218.0 772 19.6 11 151 0516
B 6455% 217 1% 214.3 76.1 19.5 11 746%* 0.512
sor 2011 L% sor 2011 He%
T 70? T T T T
IO TH T T
g | ; ERoNS
£ 40t a A = 40t
HoO WYY oy
1= 30f ;i Pl o 1w 30r
= 2 LLa-0 R TR e &
= 10+ u\:‘-l-; & ! ﬁlﬁ i_\._‘h'-\_:_ o
© OE e b _n}{% ..... “
—105- _105.
0 20 40 60 80 100 0 20 40 60 80 100
Ak E Rt E/d Rk B el /d
sor 2012 L% sor 2012 M7
- 701 _T0f
T 6ot 760t
g i =
é” 505- 5 50|
£ 4ok = 40F
B o] R
= 30 I
B oot B opobm & \
= 10l P
= 10 g 10F =Ll aﬂw"" s
< o © o b T
—10k —10t
0 20 40 60 80 100 0 20 40 60 80 100
FeAR o Bl /d FeAR o B ) /d
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1 FBEZBENZLFREIEXFEE CH, HEEh S

Figure 1 Effects of rice straw and winter green manure incorporations on seasonal variations of CH, emissions from paddy field
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Table 4 Quantity and intensity of CH4 emissions in

different treatments

A% CH, HEfilt iR /g-m™  CH, HERE /g - ke

Ay 2011 30,7 48.6%
2012 19.6 32.9

= iz 30.0%* 52.1%%
s 20.3 29.4

L AIEH 20.8 35.0
WwH 29,5 46.5%
ZAE G| 23.8 39.3
A Fhag e 26.5 23

3 it
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VLRSI WA S5 e —E . SRIM, SZOCiISF A
R HHE ™ ) R PR AR T
A T T A B4 e P Bt A RUIE , KA
8.8% , " it Ah) JIL IR 1~ P AT RBORE R 4 SRR TR EE Y
RERS, AV RS . FATWRTIBT R
B, A i A 25 e K A 4 R 3 A S 1] ) S R i
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