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Environmental Effect of Straw Mulching During Winter Fallow Season in Paddy Rice Field

YIN Chun-mei', WANG Kai-rong'?, XIE Xiao-li'

(1. Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China;2. Institute of Agriculture Ecological and
Environmental Health, Qingdao Agricultural University, Qingdao 266109, China)

Abstract ;: Straw mulch is a very common measure during wintry fallow period that can last over five months in most of southern China. How—
ever, few studies have investigated the effects of straw mulch during the winter fallow season. An experiment was started at the Taoyuan A—
gro—ecological station of the Chinese Academy of Sciences to study the effect of straw mulching on the agro—ecosystem and settle a foundation
for exploring economically feasible and eco—friendly mulching options. Two treatments were tested : mulching with 4 000 kg +hm ™ straw in
winter and 3 500 kg +hm™ straw in late spring per year, and a no straw mulch control. Both treatments were replicated twice in a completely
randomized block design. Throughout the experiment, we monitored the dynamics of soil temperature and moisture, the CO, fluxes from the
wintry paddy ecosystem, and investigated the growth of weeds. The results showed that straw mulch increased the soil temperature, retarded
the loss of surface soil moisture, checked weed growth, and strongly influenced the CO, fluxes between agro—ecosystems and atmosphere. And
if take the input of organic carbon from rice straw into consideration, mulch had a positive effect to soil carbon pool during the wintry fallow
period.

Keywords: straw mulch ; soil moisture ; soil temperature ; weeds ; CO, fluxes

SR PR 7 B [ rE 7 ARG X 3k A7 7E , B RS U
) J5 R 7 T FE R K PR 2 e R B PP AL 2
IR, SAFAR , B AR Fa T 22 T B PR e, A
b A= = AR A A, A4 PR A T IOk, KT
FEAFFIA A o B 3 SRR ) VR, 5 5544 b
A E RO A A A KRN, HAA T4 T, K&
5 5 #9:2007-11-23
HETH v EREBE R TRV I H (KZCX2-YW-423); [#
% 973 i H (2005CB121106) ; i Rl g 1R A5 T R0
H (KZCX3-SW-441)
EH R TP EME(1982—), L, BUNAFIB A i+ F 98 52 20 b1, 32 %8
IR LMY RS 5 44 25 R G FS T HF T

E-mail: yin.em@163.com

PRI R 1] T A e P IR — b &
R

[l N AR TE S, R AT 2 bR A T4 i
SEAC I PEAR Z A1, I E 25 B v LA DL A AR S
TEATIE ST, X G g BRI A AL BAT BRI o (0, B
ot i S A S RS IR, Y H SRR
(] 47K 70 R RE 530, AEAT IEAK B R AR
OURFEIED T Ao RO, 2% PR RS i A X K
B EYIEAR B CO, HICH i 2N ) Bk 2 BE ST i
I8, T e R LIRS AL T TS AT B
R EA BN X



1634 TR - A DR TR 7 i ) PRS0,

2008 47 H

1 REigIt5AE
1.1 5 BN iR i& T

I T 2005 AF7E H [E Bh Be kIR Al A A
(28°55'N  111°30"E ) i Ao i 0% 2647 o 3055 FH M Ak
FR ] A AT ) Jb I FRy 3o 1 2 X T A X
AR 16.5 °CLAFEFER & 1 447.9 mm, P28 % &
1157 mm, H B8RS4 15314 h, K FH4RET 422.6 k] -em™,
B S D28 2T 4 A B LIRS £,
ANE SR Hy - A B 151 g-kg™, A 1.76 g-kg™,
415 0.60 -k, 248 14.9 g-kg™', pH 5.04, IR FE
g w5 KR (A) SR PR (B) P A~ b B, 5 2 3 1
WK EE A . 7 5 R PRI A B 9 R i FH 44 4 000 kg -
hm?($7 15 ), FEERUCEE 10 d J5 BRI 5~6
em KAYRREL , Y 50HT 138 0 BRI R SE R A
VK o A A BRA I [7] >4 A A= 7
1.2 BFHMIMIFOSLIE Z=ME 77 3%

CO, 3 AN R FH A A A AR =0k . AR R
RS ARG N, RiEshwEA, FEARH 65 cmx65
emx90 em WA LSRN, AR e g
o — i T R AR LS 55 2 B FHAG R e Ak at
e, FaR LA B0 Co, i iiGE:, I
HhE%E 2 A~ 220V 225 F AL HL Y AR 15 em 9
U o CO, 38 F U T MR A IS 5 55 5 d(2005 4F 10
20 H) HiG, ZHEAKEMRI—K (2006 4F 4 H 3
HOZEH, 1t 164 do WA 2 B8 1 o GBS RG 2R 0]
I YA E H ), M R ] 2 h, REASEASA
TR 7 R L2 ]2 10 min, SUATHS 0.4 Lemin™,
N S A i R S ) DG A, 00 S e J ST BT R4 5
SRS C1-310PS fE#E XL A1E I 2L (SEH
CID /5 &) )F single channel absolute ZJHESEA T %2 , [A]
A S AU ARSI o I G (8105 -5 12 1] )
B P CO, R R 1] 1) 22 Ak s 22 LI R CO, HETGH
%[7‘810

THOK A R T R AR AR 3 b
WEE (0~10 em 10~15 em, 10~20 em) 3850 52 25 7k
L, BRUCRIE R T AR R TR/ NN A ST RS0
NI RS R e

I EK BT 8RR R A

W%:MM_M—T‘XIOO%

v
A WO KR TR 08, M o T SREEE Mt
T,

FEAAE B/ INX e f5 B 10 em F-HEE B A5 4
T I B 3R 2 AR UG EE, W 0 (-
) .5.10 cm H1 20 em MERFR N B 1K 7RI E
H &5RIFE 2 h S2H 1 Ui 8

B —RBEPLIEBUARNX NTEF 0.5 m* FE 77,
WA B RO , e RF BT E AT Y
(]S T LG AR 0, AR 7S 2 R AR KR O
1.3 HES

K JH SPSS11.5 %54 &b ¥R A& &5 k47 %5 4 Ak 3
Student” —t J 57 AT O HEER , P<0.05 1 R 25 5
FWAIKF-

CO, 38 I 2 FHRLE I 2 24124 2 ho il — ¥, LA
Ak RIEE 7 I 5 s [) O 5 L, O, H 3 it AR
OPTRL, HAFREIEE L 12 Yl e i EBIE T

2 HR5iTiE

2.1 XAHBEEEN#ETEKSSENZN

28 PRI [ 7 5 R B I S B o 82 N K
(R D) R 55 (A) S HE A EL(B ) H,0~10 em
1 10~15 em T HE S 7K &8 F- 2400 42 5 1T 9.22% il
9.27% ,t M 4625 FFE W, Ab B IR) 114 22 SR 21 1 4 S
K ML ER 15~20 em 2 HIE S /KE T T
e RGO A T I A K AR B RN

PRIRIIIIR] A T 28 HORE K LA+ kN T
TSP e ), IR T 28 R RS T 2 SR r B
L0055 T B3 RS R Z BN BRI A
SCHBAM ] T 28 Rt R, DA RE B A 1) RV, B 25
RS, T BELRS T BHOG B9 T2 5 5, %o A PH 48 5 %)
SR P A R R S PR RN TR R T, 7 T
Hi T AN L FRHERIE B T BARIR B PR, B T4 1
ARSWKEAE R EA, s T LMz k.
FAFFE R, AE R R RN (S K AR
1) 40%~65% [ ERSE T , F AT 7 26 RE 5 A S A il £
B, W GG K BERLARALY W] Fe B
BER P W, AT R BA SR 55 7K 43, FE R TR B B R IR
2Ky AN B v Ak RS R RS L RE I
K ZRAR T, i R AB R,
22 ZRBABEESXM TIERENEMN

FEA S, SRR R, R 1) H AR R 46
N AEMIZR)Z , T S YIS | A0 e e TR R
SRR, RN T A PR AR . R B G
b FRAR A FHXT HE 0 2 R B A 11~15 “CH 9 25 (e
K, K X HRA 4.7~7.9 C(1& 2), R B 25 % b



5527 B4 4 ) AR

B

il 1635

i
i

FIEE K%
EO4
[V )

—& A(0~10 cm)
--O-- B(0~10 ¢m)

—A&— A(10~15c¢m)
--O- B(10~15 em)

—A- A(15~20 ¢cm)
--O-- B(15~20 ¢m)

-10 -3 -5 12 20 33

62 87 111 119 125 154

e 34 I KK d
B 1 BEEZEENTEKS SR

Figure 1 Effect of straw mulch on soil water content
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Figure 2 Effect of rice straw overlain on ground
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Figure 3 Effect of rice straw overlain on soil temperature
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Figure 4 Effect of straw mulch on daily dynamics of CO,

fluxes in fallow paddy
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