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Effects of Non—flooded with Straw Mulching Management on Methane Emission and Rice Yield in Paddy Field

LI Da-ming"?, CHENG Yan-hong', LIU Man—qiang', QIN Jiang—tao®, JIAO Jia—guo', LI Hui—xin!, HU Feng"

(1.S0il Ecology Lab, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.National
Engineering and Technology Research Center for Red Soil Improvement, Jiangxi Institute of Red Soil, Nanchang 331717, China; 3.Institute
of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract; Conventional rice cultivation not only consumes plentiful of water but also emits much methane from paddy field under flooded
conditions. It is important to explore an alternative rice cultivation which could maintain high rice yield but reduce water consumption and
methane emission. A field experiment was conducted to study the changes of methane emission, rice yield and soil nutrient under three rice
cultivation styles, including conventional flooded (F), non—flooded with(NF-M) and without(NF-ZM) straw mulching. The results showed
that methane flux peaked 2 weeks after transplanting and maintained at low rate till another small peak 50 days after transplanting in all the
treatments. The accumulated methane emission of NF-M, F and NF-ZM during the growing period were 11.12 g*m™, 7.78 g*m™ and 4.23 g-

m?, respectively. The NF-ZM reduced seasonal CH, emissions by 46% while the NF-M increased seasonal CH, emissions by 43% compared
to the F. For the non—flooded treatment, the accumulated methane emission in treatment with straw mulching was 2.63 times higher than that
of treatment without straw mulching. The rice yield of NF-M was almost equivalent with F, but NF-ZM was significantly lower than that of the
F. The primary reasons of lower crop yield in non—flooded treatments were attributed to the high spikelet sterility and low 1000 grain weight,
however, the total seed number of NF-M was higher than that of the other two treatments, which kept the crop yield at a high level. Mean—
while, the NF-M increased rice biomasses 10 g per hill compared to the conventional flooded treatment. The NF-M also increased soil or—

ganic matter content and improved or maintained nutrient status of surface s0il(0~15 c¢m). Thus, non—flooded with straw mulching is high—
lighted as a promising alternative rice cultivation management for reducing water consumption and utilizing rice straw for rice paddy field
management.
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e B #:2012-05-02

EEWH : BEK ASREEEES (30900210) ; A 53 HAT L (R )RHIFL 5 (200903011,201003016 ) ; VLR R # AL 2 1% T 72 (PAPD )

YEERB A 2 KRII(1984—), B8 VIHRET A, 1L, FENFR HERIESE A EFE RN FI IR E 55 7 T RIBTSE . E-mail:lid_2005@126.com
*EEMEE . 4  E-mail:fenghu@njau.edu.cn



2054

ZRHI, 5 FEFEBE 5 A XA F R e HE ORI AR = i i

2012410 A

KRR R AR R, HEE A AR
B G2 ER B 30%F 45% . {EAESERIK
FEHKRIFFR BN, B2ABUR % 6000~9000 m’,
FEAE XL R K & SR K B ) 65% L4 12 [
I, KRR RE BT KRR B R KR RO,
X TR TR AR FERN T 58 A e, A
B IEAFR KRR, EHR B f AR &
JEARBR, KA HHSEE I B 2 FAF AT LUA I
IR IR SR EK BRI R ERK AR A IR
U SRR ) = G 20 Pk e (27 g &
JE B 3 FAFBOR T BN J5 RN B B — b, HAs R A
BRI,

V7K e FH 2 PR e HE I R T A IR 2 — 4 A
FE PR e ATt 2 S RT3 R B B RS AT A
— R HUBRIR, i J5 2 B R A H R A A LR
&, JERAHRTKARE LAY S B R R, B
FERAATI FH R A 2 3 AR B AT, R M 2R
SRS, DRI, $ hIRE AT IE FH s A A B e R
H 5 BN ARV BT TAEE R D BRI, BFFER - 6]
A T TR HE R A R0 A B A HE
KA SAEARA AT B8 K R Ukt i 5 A 139 B e
HECE , {EL A R A AT o SR A B R
MURRYRIE - A B el H AR RS AT R
VERS H R e e oA 45 Bk B A R 35703
AROE A AL X A AT i AR K AR A A 25
B HE AR HEAT U, R R KR 1S KRR
A RS FRS AT BRI BIS IR YR

1 #BE57FE
L1 X a gt
AIRH T 2003 SRV ERILE (N28°15,

[0 Rainfall(mm)
350 [ Potential evapotranspiration(mm)
—A— Average monthly temperature( °C)
3001
250
2001

150

[T JBS & /mm

100
50

0

, Mﬂmmf

E116°55" X5 KFEEM G317 . RILEZFFERR
BHR17.6°C, FHREMEMZE K E/THIR 1752.1 mm
11359 mm, BAREFEKE T, (B X FE™E
MZETHETRE D AEEKHA@ A THET A
A REFR R ATIX 750 mm 24, HOZE BESIREAR, 7%
B MBMAEAERKE (7T A TAZE 10 AK)3 N2
AR S E RA 281 mm, FIMNEBERL X B (44
R IR B EK B S LRI R KR
Penman-Menteith 721155 H, WHRAKZELESR
RERNMEMEY) A2 WA AR B ) H) A 540 mm , KFEA K
ZRRR A, Bk R R e A A T B
1To 2009 “FHuAEA: B HA H R EFPER 2 LA 2,

I 3R TR AR R E TR R
Kigt, #HE T HE(0~15 em) BHLUE S & 25.5 g-kg,
2R 1.54 g-kg!, ARMA 95.1 mg-kg™, HEHE 16.1
mg- kg™, A 34.2 mg-kg?,pH 5.5,
1.2 Rt

R 3 b KA (F), 5 E 5=
AR (NF-M) FITCE 35 PAEA B (NF-ZM) . B
AbFEYTR 3 RER /MR 60 m*(6 mx10 m), A[F]
Ak ¥ FH B S T2 B A= 2R AR B 1B K 430, A TR
IR/ NX HERK B B R P E PR R ERN
5000 kg-hm*( X T ) , B FH B = T 18, F1E
PR A F AN GREFIBRAN) A& KZ , 7EH [H]
KK EMLT 80% (FDR Hr A3 H 8] J5 A7 00 < ) Bt ] /)y
XHEK, [FBHRIEFTEK BTE ) WINN R K BIR R .
FLHE 7K Ab BRAE A 1A (45 HBIBR A1 ) N L TR Y AR 4F 2
em DA ERIKE S

B E AR, BIEHRRE S wRESEk
PR AR, i E M4 N 11.25 g*m™,P,059 g*m™,
K;0 7.5 g-m™, FE 4T BEFHIAR I LART R U bt B A , F

Jan. Feb.  Mar.  Apr. May Jun.

Jul. Aug.  Sep. Oct. Nov.  Dec.

B 1 1954—2009 £RIEAYR, ARNEREEBLE
Figure 1 Average monthly temperature ,rainfall and potential evapotranspiration recorded at
Yujiang County during the period of 1954—2009
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Figure 2 The dynamic of air temperature and daily rainfall during the rice growing period
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Figure 3 The dynamic of methane emission rate of different water management treatment
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Table 1 Methane emission parameters of different treatments

1645 Parameters HHHAK(F)  TEEREENF-ZM) BHPESSENF-M)
FA e S HEj 34 2 Mean methane emission rate/mg-m™+h™ 3.04+1.25b 1.87+0.58¢c 4.35+1.81a
K R LEHER# %R Maximum methane emission rate/mg+m™>+h™ 18.41+5.64b 12.49+5.50¢ 26.44+7.29a
HF I S HER A& Total methane emission/g*m™ 7.78+3.56b 4.23+1.86¢ 11.12£3.73a
Kb (LA F g%} #8 ) Treatment effect(compared to F) —-46% +43%

I ARF RGN RAE BRI 2 A B B E 4 (P<0.05), T,

Note: Different letters indicate statistical significance among different treatments at the P=0.05 level (Duncan’s method ), value: Mean+S.E, the

same below.
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Table 2 Effect of different treatments on rice yield and their components

%% Parameter HHHAK(F) o 55 FAE(NF-ZM) FEFT B 22 A (NF-M)
JEVRLE Total seed number/hill™ 2456.09+80.88b 2466.27+89.18b 2653.27+110.04a
2 Y5 3R Spikelet sterility/% 5.61+0.57b 9.88+0.86a 6.54+0.78b
FhiEE 1000 grain weight/g 25.24+0.13a 23.88+0.29b 24.86+0.31a
F#K Panicle length/cm 20.99+0.12b 21.64+0.26a 21.65+0.23a
B %FE Effective panicle/m™ 233+19a 220+19a 246+23a
7= & Yield/t-hm™ 8.75+0.46a 6.78+0.68b 8.60+0.17a
H: ¥ Biomass/g-hill™ 112.87+8.25a 112.52+6.05a 123.48+7.25a

R3 BREEKREARLEIRENRENRSSEHILER

Table 3 Comparison of soil organic matter and nutrient contents of different treatments after rice harvest

AbFE Treatments — HIEAHLE SOM/g-kg? 25 Total N/g-kg™ A AH-N/mg-kg”  #A(HE Olsen—P/mg kg™  #A(4F Available K/mg- kg™
HHHKF 28.64+0.11b 1.54+0.01b 149.14+8.43a 20.95+2.37ab 32.63+1.92b
T8 5% B4 NF-ZM 27.37+0.66¢ 1.52+0.01b 129.14+8.51b 19.63+0.49b 32.03+0.83b
FEFTE S BE NF-M 29.49+0.20a 1.60+0.03a 155.86+1.01a 25.73+2.64a 37.83+2.97a
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