WIS il K 5 # % Val. 18, No. 2
1994 4% 5 Jj SCIENTIA ATMOSPHERICA SINICA May 1994

e B it X 75 H B R HEBURHE

LEAR EHE HEX IHRE

(PHEBER LSRR, {45 100029

R. Wassmann  H. Rennenberg W. Seiler
(REAR MK S FMHA T, &M

B ELERE BEA

(o B A 2 B I e AR R RSP

" =

AW FET A REETABESR M LIPEHEE CH, H&E, [HCH,
B H AR — B A, W T4 16:00 A5 R BB CH, HB A EkEESX
SRR B ER X CH, Helos H AL SREE B LA St IR (R>090). &8
Ml CH SR TS AREBEN Y. RFERHTER. BRABELREMN XY
BHETRETENERIEN, BB CH, i REKBELDE (6 A) Bk, Wk
TEARHAGILEA CH, B AR M E W iR A, LUSHR R ERHRERE, $Aa
CH, fEcAM B EE. MEFEFEAXRHYKEERN CH, HNETHEA, CH, HRE
SHOEMB SRR, AERKKETHERE. 2AEERMEEE; FE AP0 SEN
LA LR E CH, %, FREBIEE S+ CH, BB ER T AR, RIERES CH,
HHS —#a i FB ERMRBSEFETPEN CH, iR SR EE2H 8RR %
i 61991 U EAREEKEY P, FES CH, WHNRY 67.9% ¢m™. HPREN CH,
HEH036em™ a7, BRNOMBgm™d™,

XA TG Dk FEd EE ER.

—. 5

s

CH, fEXSTHMBRAERAN 172 ppm. ERENTEER, HWRE AL ER
HE 0.8%— (0% MR, 6F CH, EL2RIERASHFHMEEMHM, X
A c s RREEARRMBKALE. W HRMEATERA S CH, 3 &
WMBATRE CH, B, 15512 A BSOS RICHRE SRR, HRX M EEET

1992 4E 1L H 25 HMES, 19934 4 B o 1T Pk I8,



3 UE T S b g X RS TP o R AR RAT

P FHORERZ IS, TEEE P ESREARRMER. MRk, — DR CERAEE: A
L CH, M2 T IHATR A £ KIETRE C 8 BB (L &M R X Qi Bk .
CH, ' E R RS LB L MBX T AR ERET. MUBA{(CH, B L
EARE L, FH CH, HERE AL KX CH, B REEMN 20%, LA RS 30%, K
BrraSHR AL SS TR & RARSINENN R, HEREHBGARE A
CH, B MBI EERE 2 —.

FERSE CH, HHGE B B O B | RS I g A B, S 1 Rk
(29 & EEKF R E HA 23%) BH CH, #iRuilm=a, RAREHES T 2
Rl CH, ISR M5 E AR, FInHE BB Bl CH, SR snt =&k, W
AlF SR B ) CH, fER BAMAR B, ER SRR (1) ARFR A
@ B G B L R R A HE BT AR (WA 1988 FEDL K 1989 £E1 FRul) 1988 £E 15 1989
SEY () fE— O PHEEGESFRRMED, (3) fEKBEREN P CH, HEEREER )
TARME, FHE CH, B MR EE LR SRSHAEN TRER, SHEFHMAET,
ABEHERVBESEHRESSHENNEE, HEEHAR2HRERD CH, I/
AN SR EAR LB XY T BRI .

CHTFEREAESEERSUER LS 2~ TERAS LRV E CH, HEK
ﬁxww%,m%ﬁ@%%%mﬁ&#gﬁmcm#mﬁimﬁm,Kﬁwﬁﬂﬁm
CH, HEHOG M T B4R A CH, il PR A REEMNE L, MAmRL®
FA CH, SRR B TRA, HEREKEHAAEZ, FIEAAER BT
AR CH, K, TEESFEARESRHTREAMRA.

AR ITE SR E KB E R =02 — EAHEPIE KRS K AR
CH, HERCHFE R B

S o Y

B F 1991 4 72 W R A ot B EL G 1 R ol AR AL B 5 BT B R ol 9 6 S i A7 4
(110°30°E. 28°55'N), iy e 1o R & H R AR, Slin. HRE
PN 2.65%., 4 N H0.15%, 4 P,0; % 0.13%, 4 K,0%0.14%. K pH &
48, WORBETHER Y 16.5°C, EHKEY 1448 mm, 4 FHE 1513 ",

FRALBHAGEEEE. N HYSFEIRTTES2F 4 Af, BF4HP
MK, 4830 BEABE, FET7H 15 Higsl, BEAAESERIHT A
W BB AR I AT, BARLUS RREARRZE R, #h, MAUST 7 H 18 H A LR
BRE, T 10 5 20 HETdesl, R AMK # AT . CRE S RMR. 55
WLl S AR (AR, % EE. BE, ANESTHIEZLS D). FHUE &
¥, EAE BHE). P (B4R, FABERRR) AHSHREHEER, LEHR
T H b =, AT A B £ R,

CH, i B B 1 IR0 5 il i R E . ABFS CH, BT RERTL&,
SN 1S Areh, FRBIMEZES, KBLEEM 2, 50 10, Sem RERE. MRALN
Y7 I CERI3].



360 x

o

HoF 18 &%

Z. BREH®

1. A%k

METHTUMEIS — 4, 2R MM CH, #iE— A NERARS, HEE
AN, MRENEEARISHEATRE., ZURER—BEE FF 16 B
W CH, HFERARE (B 1ab; E2ab), SHMANBYHEEARREL—H. &
rIA o B AT B o TR RS R A R AR A Rl i LAY, F 8 R K B ZE B H T 43R
BESE R s AR A T “ORBR™ MBI E, ST R B4 R CH, MRS58 R
E—— K BEBERNTREAL, R GRARRN A EEERY. BRE 0 BEL
DCEERUMM K FE A A0 Rk, (R Wr4E FURBUT 4P H o DU R (B H B RIS, SR R T
REEB T RMRAKER. SN XA EIE KRS R R W REFFEM. CY,
HERCH AL R Ry LR CH, . [MASERA CH, WEEA= U, $IE
AT AL R H SRR, BRATELE CH, ™ RERMBI b IFRE A0 1R
T CH, PR A B BT T I BB R A AR, HIERATIA B m s 1
WA EERER CH, AR 2SR H BN, —BRiE, THRESS, T
MR, SOBERAKEY AL =4 CH, (SR S EHM e, Mtk T 1%
PR CH, 18 XS HERR L.

30}(:1)

m -
= th

WK CH, Rt

AR mralle®aii I o LT gAY
&5 8 10 12 l4 ] 4 & 8 10 {21
8 b @ R m A

B L REH CH, HEB T B i o B B el S 2 5y 75 P
(a¥ RE.  (b) BB\

KA., BARESIRE, FEH CH, MR HREoEE (B 3). f£X<HEW
EERES, —HZEBRESEHE, NG CH, #HBRENERELREE, B4
BRMHER ST, MEPRXSMNE 2. CH, HiEM B B E AU RE Y
o, i LERKBE KA E e, WTFEE, FHERSRE SR E S 5
H. 6 A7 HOTHESFIHN 114, 54754, B CREWE THRY, XEHE
Wy CH,y HER HAS (b iy B B A LR B A SR S MUK R R S R E K.
i, WKBEKRE, BT, BSEEhmsIRENED LR E L RPIREEN



18

LEAME: A b R R S SRl

i6l

o—a CH, {iF¥

=
=

=
2
T

CH, P& (mg-m s h™")
2

5 2
T T

B2 HA a) M

AR ME, TR g
e R B ERAS. AHRER %
FEWBEE K I R R 2, N
I 2b AR, CH, %
SREARFHEMRNE. fimg 7 §
H26 HEITH 30 A, WANERS S
CH, i 5 EBEMLBHMEE 3
B#AF 093, MaRKBIAN 5
AFls A 15 A%A CH O ERRRE ©

HERBMBET LAY, TUER
MEERSHE () BEMEX
£, WX, CH, KRS EEN
M eHERA, TR R A R s
W4, X R B R IEN N W R
my EAVANEBEEX, MBORE
A B e 38 B B L 2 B S R RS 1
13 CH, A mH | K S5 KR2
M ETH, LMFRHLY M CH,
CREPLHER K, MTIfE CH,
HOE SR 2 AR K.

2. EBELL

B S HHT 1991 4F BAS B B AS
K HE R CH, M FE T B

&=
L
*
®

20 L
[N ) [ [¥] 00 12 D] i2 on 17
a8 i

Ot
[

CH, #kx
¥4

48
bl

*?."(ﬂ.fi f“::)

ki by CH, HEEGH H AR L

()

S0
2 2
-
2
)
L .
L N
S S 5 T ] S A VI FER I
EF
3 CH, AkEC R RR b 45
MG £
14 35
DB
i
.
i —
0.6k h P
® -
125 oy
0.4} .‘;s.
20
02
o Tl
ol MXEER I
9724 0724 02E (X118 DELS &1 nal?

08035

H4 CH, HgRSSEETHEE AR
AFESRE % &

. CH, HEEEIFH EAEBE LET ANy S ], KRR E KR E

FEMEERESEANER. 2% CH,

HEBCTE K 8 AL KB 8 B BEAY 22 514 4 AN



362 O SR 8 6

G, —MTE 6 AmERAM, RIERKKE S HE7H: dHEeks. CH, HEMTE KR R
I (T H)Y BRR. BREHRKESAMIA, MREEABN LK. CH, HB ¥ A MK
K. SIEHAMAMAMNZRRREYEAN T ERRARLER, EAEALERIM.
ERPF LU & BERAANT &, AR KoRE AL, BRBAWMA SRR, )T

O MEKRAE KE EAER. MBEROBEES, AREEARRERS FRaAY, %

B, AR RER, BRMERE. RS TRA T R R TR iR
HEREY B R R MR (TN ZERETE, 8 CH, SRR E#R5 LA
SUHBBAFTHRAM. W TR, PR, B8 CH, MR RN
MR KRE KT (6 Hf), BEnfR, TREH, KEAYRNEERASEY.
WLk B LB CH, G2 R, f HILE KR AR, LUBR R R, RIEBE Y A
MR A CH, ATABR L, XMFRIEGMN K OETE, FER 1980 F5 kiRl
REAG.

120

oo CH, IR w73 8 [ I
100[- 3 140

-

1
z ¢
G727 O8O3 GAI0 % 043 it T o928

B5 fEE CH, HERRNENER
(@) LB, th) B

A
Py
&

CH, fhiik img-m -}
& . z
f-bt ¥ Jgw)

3

KRR CH, HEMEN EEEEKBOH M ERETRAAN, 74
BRI CH, HEBOE BEARS A K P, KRR RIS 3 13 CH, 897 R R 15 46 2
A EE, BRBEBRFILRAMEBREEN CH, 38, K48 CH, #7=EnH
HEEHBAEW, HbkEERES CH, i Bm A EREFERE,

BiE6H 2 HLE, BRESH ISHUE, HHARBEKGTELETH, CH,
A EEREANT, HEEERMTEREAS CH, HRGHEM AR
EF (K 5a b), BRE7A. BR9 AN CH, R SREMERFTHELED
AR 8%, XAERENBHIRTHA—-EBELE, #REZSTEA, #L0b
FA MR R BIEE, WH TP CH, BRAE ARG, Wk MIXEEm
EELE KA VLR, TR AEE MR E. B, RGP CH, M2k
BBRME, AMHBES CH, Hik, Bt RMNZMAF R KEBN TR (FDRE L
SRR TEREHBE CH, M — A EEFR, IR R Gl X
Lk, 6 TIRIBE B AR (8] R e A — 1 N ST BT,

3. IBREXRY
BER QTR CH, S DM EERE, AKBERNEDPETRE. I



M LB S, Jbdfed i RS I T S Hk A Al 363

X CH, HEEE I F RSN AHE. EERE HES CH, R ®RE ol E e
WU XA, FIMATH220 B8 88 150 CH, SEERSEECREN TN, BilE
BB CH, PR S5 +ERE Q2om) BBBERER AWM (R=085 ~N
=269): :

F= 0722 % eU.]JT!
B L C L (6]t s 2 4 R L,
4. HERYE

FEREREH CH, HE A e b B R X 2831, REARENE
B, AR RHARAEZES, SHIRHEMNE, hRMRKRE ALK,
1987 A 1988 f?ﬂ&ﬁﬂuﬁimﬁmﬂﬁﬁi; MAE 1989 FEE BB A K50, i ie
CH, HEBUFEAS T — 2, AR, MiHEEXhTemEE T 4 i wsk
M.,

AIF AR B e Rf R CH, HE

F RAKE

HHEFHEWRME, H68BET W2 SHER
B OBARE G AREEE R CH, - oo wee

MEEUEE, RS E KRR
—-# N. P. K ZEHirE. £8F
PLAC(E CH, BaHRUM R, W2k
AEN R CH, $EK.

iAW B P B A CH, fERCR
MY REC R RR, o
In ERGEE SR EREA, He
HERYOHMRZ, EoiAfmE
T 55 78 I HER A A R BhiR (I T B LRI CH, HEi i B
Rageei, WL R A LA
SR RRERENBEF N RAY RS BRENBK, Bl CH, PERKES
HREER, KR, MEN CH, SAREREXTEE, HRIKBERNL
M, #EXAANEIATE SRR RS, RIBCER CH, PR SRR B
H: B ACAEAR R L Y B R AR, TR AN RS H b CH, HEBOCR A 2 5 KR RS
BEHED. BB RM, ATEAPTASK ERERIMEREFET.

FERCPE R RBAE A FEE CH, SRV M £, B CH, HEEH B2 e
FAEXRF ML A RS, HEMMHAEEREDFRANER, FOBHET A 26
. MF=a+bx Th CH, i B SR XRMRETHEG, RAZWSHHER
HHREH, FYMEH, {LEHREERBA DA 107, 7.7, 3.4 F 36, HIEH LG
HE A G A LR P Py, T G A R A B P R IR, AR L 24 AR e el
£ CH, HEyFE 584k b, BRI TA R R BN 8 CH, HERUAR i 17 R E A 8 B i
HE RS £ A SR M R, TR DUS BB P Y 50 R AKX —

3 %

CH, %% (mg-m?+h"
1

ERFES O]



364 PN SRR = - 18 ¥

M6, EATAMLIEDBREHKER MM CH, RIS, XMTEEE
BT s LR CH, W SRR, LUEAYLA e, A VUERSEORE,
AR LRACFRLIEL, 11 MBS E (FMER), CH, HFuEHR2RE. £8A
AL L0 B PR 6 A i PO CH, HE BB IR A B, 0k i h) 6 R 4 52 4 B AR WA B
FRUHENAR, XRFAFH FHIEKEE Y, AN, P. K BFRAEER 7.
IR w2 B CH, BERIIREE, MITE > CH, AR, B &N i 1%
CH, ™R 0T L% B AN B ep CH, A Rt THEZRE, AW, &RAITA
AEHE 7 2 RE TR A IA i T R4 8 CH, SRR F B, T ARMNEL A BB RALXT 1
WEFRTHE., KRFEPERHEIRE, — R RIS 3R ORI R w1 5 2T
HUE (MBH) SEERMERE (FIRR. CI. SO %) BEXILHMBEER.

it ¥ T B A A D P RSO BB RE, BB AR SRR AL RERRE CH, HERL, i
B EERdE, REAEANATEERE £ -HKNE BEBELDSEE B
ERSERYA R, BEE EA—MERAEIUR, SRRl TRSERE
HUFEAR CH, HEEOH 255 £ P ARl 19 -F 4.

5. HepriER

RAE 1991 FEHWE, REEPABEEXEE CH, HFTTFEHRESR:. BFY
0.36gm - d". BER04emTd. BEEEPHESET HKBHEMAY CH, £
T 67.96 2.

B R SRR A T S T, Bl R R SR AR AR R
A S 0 1 2 R T B [ AT T L T (R e B FE

$ £ X R

{1] Greenhouse gas emission from agriculture systems. Volume 1 — symmary report. Intergovernmental panel on
climate change, Response strategies work group, Subgroup on Agriculure, Forestry. and other human
activities, Chapler 1. 1990,

2] MBHE, EHE. HEXN%. 1991 REAMNKEBINFEEL KOBE, 15 102-110,

[3] Wang Mingxing ¢t al., 1990, CH, emission from a chinese rice paddy field. Acta Meteoralogica Sinica,
4, 265275

(4 TWR. BEE. ®E%. 1993, $E CH, HREMHEE, KOHE 17, 5264

[5] Bt/h . 1990, KRB E S RERES BHPEHE, FHAORERRKREES REFAE XE,

(6] FHFTEE, 1993, H§H CH, =4 MEEMABRNARE, PEMERATYHRHFF TR,

(7] B, 1992, 0 CH, MBS AR, DMEFORE, PERALRATHAFAFE LI L.

[8] Schuetz, H. et al., 1989, A 3—year continous record on the influence of daytime. season, and fertilizer

treatment on methane emission rates from an Ltalian rice paddy, J. Geophy. Res.. 94, 16403-16416.



38 B ATER S J8 15 4 p ot bORS B SIS T 163

The Feature of Methane Emission from a Paddy
Field in the Central China Region

Shangguan Xingjian, Wang Mingxing, Shen Renxing. Wang Yuesi
(Inistitute of Atmospheric Physics, Chinese Academy of Sciences, Beljing 100029)

Wassmanu Reiner,  Rennenberg Heinz,  Seiler Wolfgang

{Fraunhofer Institute for Atmospheric Environmental Research, Germany)

Xie Xiaoli, Wang Weidong and Xie Kehe
(Institute for Agriculture Modernization, Chinese Academy of Sciences, Changsha 410125)

Abstract

The fearture of CH, emission from a red—soi] paddy field in Hunan Province. located in the Cen-
tral China Region, is discussed in this paper. The diurnal variation of CH, emission rate {romn the rice
field appears very regular with highest emission at 16:00 in the afterncon. The range of diurnai methane
emission variation is found to be related to weather conditions and the status of rice growing. The
diurnal variation of CH, emission rate correlates very well with the temperature (R > 0.90). Very obvi-
ous difference of seasonal variation of CH, emission is found for the early and Jate rice, which may be
mainly caused by the difference of the weather conditions. The CH, emission is relatively high in June.
in the middle pericd of the early rice. But [or the late rice, it reaches the maximum a few days afler rice
is fransplanted, and then decreases with the rice growing. The field drought resulted from water short-
age lowers down methane emission rate significantly, and CH, emission rate does not go up even ufter
the field is reflooded. Different CH, emission rates are obviously observed in the plots treated with vu-
rious fertilizers, the highest appears in the plot treated with fully organic fertilizer, followed by those in
the normally fertilized, fermented and mineral fertilized fields. The more use of urea, KCl and compao-
site fertilizer can reduce CH, emission. The temperature effect on CH, emission rate does not appear
the same in the different fertilized plots. Suitable fertilization is a means 1o reduce methane emission.
During the double—cropping rice growing season in Hunan in 1991, the total CH, emission from this
rice field is 67.96 g m™~. The seasonal averages of CH, emission rate for early and late rice growing pe-
riodsare 036 g m™ d' and 0.48 g m™ d”', respectively.

Key words: methane emission; diurnal variation; seasonal variation; temperature; fertilization.



