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Table 1 Selected properties of the studied soils

Hik 1 pH AL (g/ kg) 28 (¢/ kg) R E (g kg)
Soil Organic matter Total N Clay
i 9.00 1.90 0.12 28
3511 8.60 7.79 0.58 196
iR 8.24 7.63 0.50 350
1.2 1993 £ KF

KA SR IR 684, 6 A 26 HREEAE (45 22 B 202.5kg R &, 4500kg #%),6 A 28
HBRKHF, 10 A 14 BYdk, &/hXE7=852 5% 4710kg/ ha (8P R) ; 8100kg/ ha G fiR)
A 7650kg/ hg CRiBT) . TEKFAERBEER 2K, F£—KETH 16 H, HiBEMN I BHRER
750kg/ ha; 8 H 9 HEE —WGBE, /R & 225kg/ ha.

1.3 1994 k8

KA LR e54,6 H21 HAER, 10 A 7B K. EIE VT BT MR E &
750kg/ ha MI¥E3€4 5000kg/ ha, 7 H S HAM 8 A 10 H ZKiBAE, &K MR & 300kg/ ha. 4
AR 3RS I ML R R K AR CH HEBGHAT THIIRE.
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B KEEH/PRE —REM, RAEH ETFERE—K, LFRBEE 08000930, THE
15:00-16:30 #4175 1994 EFE[F] — /X A B 4N RAE 8, REERT BE — AN R AL A [ B R
F. Heah CH IR R SHE & 0E , FID fEA W28 .
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Fig. | Seasonal vanations of methane fluxes from the rice paddy fields in the Fenqiu
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Fig. 2 Seasonal varnations of methane fluxes from the rice paddy fields in the Fenqiu

Ecological Experimental Station in 1994
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Table 2 Mean fluxes and seasonal emissions of methane from rice paddy fields in Fenggiu

Ecological Experimental Station

ot i & (mgCHy/ m" h) HEMOR (g CHa/m®)
Soil CHs flux Seasonal emission
1993 1994 1993 1994
i 0.46 1.86 1.19 48t
R 0.72 0.62 1.86 1.62
L 0.16 0.44 0.41 1.15
AH — 0.90 — 2.18
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Table 3 Difference of CH, fluxes measured in two fixed points in the studied plots

SKit& IR IR R
Ttem Sand Loam Clay
B E(n) 23 24 26
BEEZM (mg CHs mg/ m® h) -1.27 0.40 0.17
FR#EZ (mg CHs mg/ m” h) 1.82 0.95 0.66
BEM® 1% 5% rE¥

23 THIEEM Eh MFEE CH ARG

Bl 3 REp5E3% 1993 F/KAE RN CHHBGER 5 Sem 13RIBEE. WE 3 TLUE
W, FEBA KA R, FE CHHBE R 15 1R 5 DR BRSO A -3
AL 4 RUIWFHASH CHAHCE & 5 14 Eh BB AR — B X UEE, 4RI BE AN
Eh i ZE 152540 A RE UE B AR T CH HEBGE B 0 17 (k. BRAEEE5Y 7E 3 [ 79 v 4 X AR R A R
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Fig. 3 Seasonal varations of methane fluxes and soil temperature at Scm in the sandy plot in 1993
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Fig. 4 Seasonal variations of methane fluxes and soil Eh at Scm in the sandy plot in 1993
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Fig. 5 Differences of methane fluxes and soil temperature at 5 ¢cm measured in morning and afternoon

in the sandy plot in 1993
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Table 4 The differences of soil temperature, Eh at Scm and CH, fluxes measured in the moming
and afternoon in the sandy plot in 1993

#it & W 5 K&
Item Sand Loam Clay
RSB (n) 28 29 29
FFELEBEE) -3.17 -20" -28"
ETFHEhZEME (mV) 65" 29” 9.0
L FFCHAEEH (mg CHe/ mg* h) -0.13" -0.14" -0.10"

tEREEMAP<00L
FTHAEBBEAAE TS CEF B RET &) SRR, FH CHHRER

WA FH B CA AR TR SRR SRR AR, ARE 7 P S B A BB A R A AT
S, 0 A R AL B 2R AL TS R P, R BE R K S CHL kAR, B, 2R B R R R AR Ak
N CH,HE 08 B8 4 7 5140 ], B[R] 6 71 185 2 ) E6f °F B, 40 - 9008 150 % 8 CH FF A
B, R F EA -BUBELE W, o8- H ETAR SREE, WRA -BEA -
TR RRME, ETAG R A . AL, LR Bh T MRS E CH HERG B, SRR E
Eh THERFA N, CHARE BB Z HABMERE, W36 RZ, MRS -2 BE
1318 B A Eh X4 A8 B CHA 7= AR AR AT R 0, JUL A8 4k 5 1] — BORAUA — BOsg SR BR324 08
50%. BEARXE—-FEWER, BWENTIEY —H LR E N Eh B 5/ E CH H
#5 THIREMERIREE CHAIERY MM SR YR

Table 5 Statistic test of the effect of soil temperature and Eh on CH,fluxes from the studied plots

HE BHEREK 5 CHHE R B 1 — B R i AR P
Factor Number of samples Number of samples matching with the change of CHs flux  Percentage

TR E 86 23 733 6.17"
13 Eh 86 28 67.4 5.29”

1) i E 7 LR [6]: "B EF 1k Fp<001.
B RAEARE B, AR FH R, o TR R U it iRE, =
REWEEREGHE-RLE IFAESHHIEL, HRINK S. HitHE KT ESH A
A 1% BEERI 2 = 233, WA BB EER TR -BEREER T LM RERR,
Bt A UE B, E v, — B B TR R TR A En 89 T R, A5 CH HEBOE B4R
TEMEM. 52, — B HEREM Eh BB CHHHE & B B R AR EE
g8

2 % X W™

1. Wang Z P, Delaune R D, Masscheleyn, P. H.,, Patrick Jr W H. Soil redox and pH effects on methane
reduction in a flooded rice soil. Soil Sci. Soc. Am. J., 1993,57:382—385

2. Rajagopal B S, Belay N, Daniels L. Isolation and characterizaion of methanogenic bacteria from rice
paddies. FEMS Microbiol. Ecol., 1988, 53:153—158

3. Schutz H, Seiler W., Conrad R. Influence of soil temperature on methane emission from rice paddy fields.
Biogeochem., 1990, 11:77—95

4, Parashar D C, Gupta P K, Rai J, Shama R C., Singh N. Effect of soil temperature on methane emission



2 FEAE R LR YR BT A Enod A5 E ER J5E HE R R R 153

from paddy fields. Chemosphere, 1993, 26:247—250

5. Yagi K, Minami K. Emission and production of methane from paddy fields. Transaction of 14th ICSS II,
1990, 238—242

6. Yagi K, Minami K. Effects of organic matter application on methane emission from some Japanese paddy
fields. Soil Sci. Plant Nutri., 1990,36:105—112

7. LETHE, EHE, HRESE TN MEIEEN CH M SRR, 1993,8: 112

8. BitEE, R, L E174, #%, Rasmussen R A, Khalil M K A REREBXKRE CH AR HBRBE
H#hRE, 1993,8:47—54

9. BB, BRI, k. ESHEEHE, AK—1T, BREET. BUES A RE CH BB S . TRFR, 1995, 3208
) 151—159

10. Jenkinson D S. The fate of plant and animal residues in soil. In:Greenland D J, Hayes M H B. ed. The
Chemistry of Soil Processes. John Wiley & Sons Ltd, 1981,505—561

11. Yagi K, Tsuruta H, Kanda K, Minami K. Effect of water management on methane emission from a
Japanese rice paddy field: Automated methane monitoring. Global Biogeochem. Cycle. 1996,10(2): 255——
267

12. BWEXN LEAE FHE, FRE. 5 X SER. FAE. SET, FEM, K&, T MUXKBEP R R
T E RS R SR S AR L. M ERBL AR 1995, 10: 387392

13. Wassmann R, Wang M X Shangguan X J, Xie X L, Sgen R X, Wang Y S, Papen H, Rennenberg, H,
Seiler, W. First records of a field experiment on fertilizer effects on methane emission from rice fields in
Hunan—province (P R China). Geophy. Res. Let, 1993, 20(19):2071—2073

14. ERARLA¥EH, HERKMEITITE, RlHRdt, 1987

15. Sass R L, Fsher F T. CH, emission from paddy fields in the United States Gulf Coast Area. In: Minami, K,
Moiser, A., Sass, S. L. ed CH, and N,O: Global emissions and controls from rice fields and other
agricultural and industrial sources. Tsukuba, Japan: National Institute of Agro—Environmental Sciences, 1994,
65—77

16. FAL M (Lothar Sachs) %, T kFE. LFEFIE ALK FH. KR REBASOHEL FL 1988, 396

¥ E

AF 1998 4E4E 35 % | WIEH R TUSE 25 AT1EE & “ pRgkigl--- -7, NN “FEBRI -7

FHEIE, FBORE.

(AR SRS



154 + %

4
f=A

35 &

EFFECTS OF SOIL TEXTURE, SOIL TEMPERATURE AND Eh ON
METHANE EMISSIONS FROM RICE PADDY FIELDS

Cai Zu—cong Shen Guang-yu Yan Xiao—yuan

( LMCP, Institute of Soil Science, Chinese Academy of Sciences, Nanjing  210008)

Tsuruta, H. Yagi, K. Minami, K.

(Nationul Institute of Agro—Environmental Sciences, Tsukuba 305, Jupun)

Summary

Effects of soil texture, soil temperature and soil Eh at 5 c¢cm on CH,emissions
from rice paddy fields were investigated in the Fengqiu Ecological Experimental Station,
Chinese Academy of Sciences, under field conditions in 1993 and 1994. The results
showed that CH, emissions from the studied fields were low, ranging from 0.16-1.86
mg CH, / m’ h in the mean fluxes throughout the period of rice growth under
intermittent irrigation. Soil temperature and soil Eh might not be dominant factors
influencing the patterns of seasonal varation of CH, flux from the rice paddy fields,
but they affected the diurnal variations significantly. The CH, emissions from clayey
rice paddy fields were significantly lower than those from the sandy and loamy paddy
fields in 1993 and 1994. The highest CH, emission was observed in the loamy field
in 1993 but in the sandy field in 1994,

Key words Methane, Rice paddy field, Soil texture, Temperature, Eh



