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Table I Basic physical and chemical Properties of experimental soil
iﬁﬁ
pEm R kmmn w2
BB Lo RN BO% EH%M .
feke) P fmgke)  mgke’)  mgke))  oon
gkg (ke gkg gKg gKg R L)
2.14 32.7 2333 11.1 122.0 53

WG 3 43 3 EE, BPLXAHS], X
15.6 m*, BEHLXAHEF] . 3 NS5 K 1) bk
FOANEH (NWS) 5 2) Sfim#Ei el (HN) F13) %
BHE SR T (SND o 5 A SR 24 b 00 T B 3 0t
B, FEORBGRATH I H AT . BN RE, B
IR, S, BAER SRR, A Ak B R T
TEMLAR 2, RO A AR B IERE % 2 J 4 55 1R 2l 5

43 H . 2008 4E 5 2009 FiR 50 A% B Rk
K 1.

®2 ARt
Table 2 Designs of experiment treatments
kg hm™
N P20s K0 TR A
e A
TR WA PR OMRE SRR MURE NURE MRS SLRE IRAR
NWS S5
B, 150 180 90 45 90 1125
BRI
HNi,ﬁﬁﬁ 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500
i H
SN iﬂ?ﬁm 97.8 127.8 76.05 31.2 32.55 54.9 4500 4500

W R AR R B B N 1.16%, P2050.31%F1 K20 1.28%.
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Fig.1 Variation of daily air temperature and precipitation in 2008~2009
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Fig.3 Seasonal variations of greenhouse gases fluxes with different straw mulching treatments under the no tilling conditions
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SERRBMERE , KBEAEKERLFES CH, Hik. 4
TR, 2008 4EAT 2009 4EPZERLRE, HN 4bF CH,
HEBOE & 52 KT SN FINWS 4B (p<<0.01) , N7
Mefi HN Ml SN Ab¥in) CH, HHiUE B ZRAEE (p>
0.05) , HHA7 2008 EMifgtd & & T NWS A # (p<
0.05) , 2009 FAEE . FRGFIIGFEAS R AR 5 Pl A2
HUAE KBRS BT LR R R ZR AR 2 7 1
A O, T i S AR HE IR B 8] 7 7% A5 g PR 35 32 2
SRR A (B D) .

XFT N,O HEjui &, A= A A CH, B2,
FEH BT i 2 Wl &, 1o HALHEEOE 248 5k L
K (E 3D o GeiladrR, 2008 4. 2009 =L AG A
& 4 ANEKZE HN SN X 2 AN FE (] NLO HEBGHE F14
REPLEZE 2R (p>0.05) , X8 T HHR F0E
R, H 2 ANIE FALFE 2008 4F 2 ZF NLO HEY & T NWS
AbEE, FUR T AR R R R EA B 5% B K (p

>0.05) , 1 2009 4F 2 ZENET NWS 4bHE, X i 52
SERR AL RS R RS (1D, R NL,O HEGE
bR SR, RGN ES AR E.
2.2 TEHEBESMKHMGEE
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AR 20 FI1100 @ JUPE B = S AARHRGREE (R 4.
£3 BAKIETR

Table 3 Rice yield of different straw mulching treatments
kg-hm?

S R IL I SN

G BHRE R ANE H TR 7 IE
NWS HN

2008 “ERAE  6260.69+305.69 6752.14+408.04 5854.70+332.86
2009 “EFRAE  4615.39+318.37 5074.79+349.26 5128.21+228.64
2008 4EMAE  7019.23+494.69 6655.98+199.49 6356.83+532.12
2009 “EHERE  6965.81£319.20 7275.64+94.36 6997.86+302.69

e ST AR, AR KRB BB R ER (p
>0.05) -

R4 BARANERFEEPRNENTRHRGRE

Table 4 Emission intensity of methane and nitrous oxide under different straw mulching treatments in rice field during 4 growing seasons

kg-(kga)”
I i) )R Ak b EE 2008 L% 2008 M7 2009 FL5 2009 W&
R AR ] NWS 2.58+0.48 b 0.37+0.07 b 1.99+0.33 b 0.68+0.09 a
CH, Ga B AR H HN 6.13£0.43 a 0.98+0.12 a 4.65+0.56 a 0.92+0.16 a
GubbE L H SN 3.96+0.45 b 0.90+0.17 a 2.82+0.47 b 0.83+0.19 a
e G AR RIANIE H NWS 0.03£0.02 a 0.11£0.10 a 0.04+0.04 a 0.04+0.03 a
N0 Ga Btk H HN 0.04+0.02 a 0.15+0.06 a 0.03£0.01 a 0.03£0.02 a
B SR H SN 0.04+0.02 a 0.15£0.16 a 0.02+0.04 a 0.03£0.02 a
R AR [ NWS 0.90+0.17 b 0.13+0.03 b 0.69+0.11 b 0.24+0.03 a
CH, Ga B AR H HN 2.13£0.15a 0.34+0.04 a 1.61£0.19 a 0.32+0.06 a
GuBbE L H SN 1.38+0.16 b 0.31+0.06 a 0.98+0.16 b 0.29+0.07 a
100 G AR RIANIE H NWS 0.03£0.03 a 0.11£0.10 a 0.05+0.05 a 0.04+0.03 a
N0 Ga Btk H HN 0.04+0.02 a 0.16+0.06 a 0.03£0.02 a 0.04+0.02 a
B SR H SN 0.04+0.02 a 0.16+0.16 a 0.02+0.04 a 0.03£0.02 a

Ve A IR AR AR [ T RERI AR IR 5% 7K0F EAEE (p>0.05)

MR 4 FEE T LR H, 2 AN R R ERGH CH,
) GHGI H 2 =T N,O, 9/ CH, HE U IR % 2%
NIRRT E Hbr. 78 20a RJE E, SR&AR CH,
) GHGI #x & i5 2008 4 HN Kk B [H
(6.13+£0.43) kg/(kg-a) , H /b A 2009 4 NWS [f]
(1.99+0.33) kg/(kg-a), WZ=HH 3 A2 CH, V34 GHGI
B3 KT N,O, 2008 4FHFEFI 2009 4F H A%, CH4 1
GHGI “F¥ 4 N,O ) GHGI [ 114 {551 104 f%; WFg
CH, ') GHGI % H 31K, &Mk 2008 4F HN AbEL(H)
(0.98+0.12) kg/(kg-a), H/NA 2008 F NWS 4ibH K
(0.37+0.07) kg/(kg-a), I 2= A 3 4L 3115 CH, () GHGI
43904 N,O ) GHGI 1) 4 {51 23 5. 1M 7E 100 a ]
b, HT NLO Xt GWP fil CDE (3 hn, X/ME8A
BT R B, FLMARE CH, 19 GHGI 4353 LA NLO 1) 35 fi Al
3.77 i, XU AN [A) UL | NLO () CDE .,
FORT A HH U 2 AR HE TR0 ) D R et AR N

X TR 2R Al AR HE SR E K CHY F1 NLO

GHGI Minja, 75304 4B & fa) R RS . oA
A4 AN EKZFTY) GHGI (K 4) . 5t 4 Z P S
TEWANISE ] R b, & AEBEE GHGI MK S/ I 3
Jy: HN>SN>NWS, 1 FWAE 2 2= P E ot x4
. v LAVE W, fERE R SRR T, Sl
FH Ak B 3l = SO HE T80 B2 B 20K T8 1508 AN I
HH AR, 38 & A B 7 2B s m T iR = AU R
WAL, 7E 202 RUE F, FUR HN 43 GHGI b NWS
PR 69%, Lb SN AbEE & T 42%, MeAEA A IA,
HN [ NWS & T 52%, 1R SN $#2@ T 4%. 1MAE
100 a ] I, HLAE HN 4P GHGI Lk NWS & 65%,

Eb SN & 42%, HEFGIIEE NWS #2587 60%, b SN 3
m 13%. AL, 2 Mg e |7 A B E RS T
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Fig.4 Emission intensity of greenhouse gases under different treatments of early and late rice during four growing seasons on
different time scales
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Effects of straw mulching on greenhouse gas intensity
under on-tillage conditions

Qin Xiaobo!, Li Yu'e'™, Wan Yunfan!, Shi Shengwei', Liao Yulin?, Liu Yuntong, Li Yong®
(1. The Key Laboratory for Agro-Environment and Climate Change, Institute of Environment and Sustainable Development in Agriculture,
Chinese Academy of Agricultural Sciences, Ministry of Agriculture, Beijing 100081, China;
2. Soils and Fertilizer Institute of Hunan Province, Changsha 410125, China; 3. Key Laboratory of Agro-ecological Processes in
Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: To investigate the effects of straw mulching on greenhouse gas intensity (GHGI) under the no tilling
conditions, a two-year (2008-2009) observation of greenhouse gas emissions with different treatments of NWS (no till +
no residue ), HN (no till + high stubble) and SN (no till + straw mulching) was conducted by using the static chamber—
GC (gas chromatography) method. The results indicated that the two treatments of HN and SN at the same rate of straw
mulching had no difference in rice yield and increased GHGI compared to the NWS treatment. The GHGI of SN was
lower than that of HN, which indicated that the HN treatment enhanced the ability of GHGI transportation by rice
aerenchyma. On a 20-year scale, the average GHGI of methane was 109 times and 14 times greater than nitrous oxide
for early and late rice, respectively, while on a 20-year scale, the value was lower, but still was 35 times and 3.77 times.
In conclusion, the GHGI of the double-rice field will be affected by different practices of retaining rice residue
determined. Compared with the HN treatment, straw mulching (SN) will be a reasonable choice for straw mulching. This
study provides references for the enhancement of carbon sequestration and mitigation of GHGI emissions in a
double-rice field in the Central China Region.

Key words: straw, greenhouses gases, experiments, no tillage, high stubble, covering, CH4 N,O



