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Abstract CH, ., N,O and NO emissions from a rice-wheat rotation cropping field were investigated simultaneous-
ly with an automatic observation system in East China. Based on one and half year data, the following conclusions
were drawn. The three gases had different seasonal emission patterns from the fields. CH, emission occurred ap-
proximately during the rice season relating to the special water regime. Soil water content was the main environmen-

tal factor affecting CH, emission during an entire rotation. N, emission was high during the upland period, rela-
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tively low during rice season, sometimes not being able to detect. The seasonal dynamic of N, O emission had de-

pendency on both soil water content and soil temperature. NO had different emission characteristic that the flux was

relatively high from upland soil, low during rice season, seldom detected in winter, and much higher in spring than

that in the fall during upland period. 97.3% 0. 6% of NO emission in a rotation occurred during upland period ex-

cluding winter. NO emission was dependent on both soil water content and soil temperature like N, O. Generally,

CH,and N, O emissions from rice field had a tradeoff relation. During the drainage period, however, the two gas

species sometimes were not certain to have such a tradeoff relation, but released at high rates of flux simultaneously.

When daily N, O emission flux was less than 5 mg *+ m* « h™', N, O and NO emissions had a obvious tradeoff rela-

tion as well. On the contrary, NO emission was also high while N, O emission occurred high with a rate of more

than 5 mg+m %« h'!.

Key words

1 5]

T

KA CH,. N,O F1 NO ¥ 2&5mFH 32 A ik
B E S W B KR E SRR . B B
AR, 5 FEH R )2 KRR
TR A O (Rl 1 = Al = 300, 14k, NO
WME KA i, KR, fo It .
W YRR S N RS 3l 3 80 KA CHL AT N O
T B AN X 4 BRI 5 00 R G TR o K
AR SR 20%~25% B, [EE, KIS B)
Hef ) NO s a3 i )2 O B 800 1F 48 5 5% 30
5RA CH R E R 8 IEfR S omaa A2 (K
MY TR AMREAEMN 15000, FEGFES
P AR T FE 45 SRR 3800 i 27 0,
it & 20 AR, T EMEF AR HES T 1 AR
%, W E KA CH,. N.O Fl NO HEJi )l —
HZEE NN Tz 6, 2005 4F (ot BRI E
) B, WAl v w AG  FR R = A
HEm B AR TR 45 b i == AR 0 HE O A
AR ESERHERCZ B R, e & ERES
PRUSCHERE e, 2 T I RHAIF N B3 T 11 1) 2 R Pk 5 A
1% .

SFFAH R CH, . N, O Fl NO HER i #F 5%
E NS 20 4R T T R E R TAE, (HEZ R4
X — B AR AT 9 . AR T AR AR A HE TR
AN BEAS IR A, H (][] 25 S5 X3 3
PRI T % 22 A sh AT 5 ke 2 H3E . AS[R] ik
HAMRME LR BT EZ . BT I,
AT R BTG CH, . N, O A1 NO [H]
EHSHUI RS, st H CH, . N, O 1 NO fEjik

CH,;, N:O, NO, rice-wheat rotation, simultaneously continuous observations, East China

PEAT R AR 1] A0 WL, BIFSEIX 3 AR A 2= HE
HCRAIE KA G AR

2 MRERIIE

2.1 SEHRN A %

ARHEFE R T Zheng 53R M A SN 5
4, FETAEDE %17 CHy . N, O AT NO HEsik
FY R, 1% R 40 R AR AR B 5 A i
BB N S B s 3 KA . [
SRAESE B AT A, B 9D 70 em X 70 em X 90
cm [ [H SRAEF AAR LY A L . S . = R
I3 AR B T AR AEAR R ZY 50 mo (191 INF 5256 %
W, LRI A FEMATAE IR, S AR S
KR A A AL AR 2 R AE
BB PO k0 A sl E A, i
FERIRAERR A ST OC, SRS DY B DI 48 SR
FEBARRAE . RG] LARIS HOW I 9 > s A7 Y
CH,. N.O #l NO fifjik. RGtizfrid#e. 43
ANFEFH LA, ARUGHEATIN, B4R 4 h
SR 1K, g 2H SR A A B B OO I R 22 80 min,
YEAT 1 URFEFE LB 3 AN SRAEFE [R] s ¢ A Al
FIFF, RAABTEI Y 1 h, SCHH )5, &MEIFE 15 min
B RAEFANI 1T A5 CHy . N, O Fil NO R
e (BEREL, TRD, BILREEDHr 4K, W
HREER I 2Z 84 20 min (KEIFE. FFARMES
M. NO ¥ % Trace Level 42C NO-NO,-
NO, b &k X8 (3£ [H Thermo Environ-
mental Instruments 28] 1D . VLI A &
WA AR . NO PRFRUR BE A i e M (0~
500) X 107 mol » mol™', CH, fFIN,O ¥ J& % H



6 31 AT SRR AAEAR M CHy . N, O F1 NO HEBURFAE
No. 6 ZHOU Zai-Xing, et al. CH,, N;O and NO Emissions from a Rice-wheat Rotation Cropping:- 753

Varian 3400 A @A E . M €35 R 5
SMbREARE . CHy B0k B T Fraunhofer K
SRS, HWE A 9. 8X107° mol » mol ™',
AR bR E B CHOM A RGE Ry (1~100)
X107% mol « mol™t, N, O3S N KF I Csiro
ZNEI A, HREE R 310X 10 mol » mol ', #RiE
e BE YL BBl o (100~5 000) X 10 mol * mol ',
ARG L PR AARRE S B CHOR B — AR 2 KT
50X10 ¢ mol * mol™ !y N,O ¥JF —f A=t 1
X107% mol » mol™!', NO ¥ F A2 i#fF 500 X
107? mol » mol ™", AL, & A F B A S ik i
I R bR 2 . B bs S0 HEGE 73534 X
wnr

F=60X10 =203 _ b pp dc

273+T p, P de” D
K, F oy CHy N O 8 NO HERCGHE & CHA
mg+m 2« h?', N CH,, N,O 8¢ NO i+, T
D T RAERS A 8 -3 (B C)y p
WL R PR R, po MARER AR, H
KEFMNMRERE A com), p AFRHERG
TSR B (i g« L7, ¢ CH,.,
N, O 1@ NO FfEFRkE (8fH7: 10 ° mol » mol 1),
¢t R EREIHE] (B . min),

RGN CH, . N, O F1 NO ¥ B 1% 2543
MR E12X1070, £4.5X10 f1+1.4X10°
mol « mol ', Fi% 1% 2= Bl 111 I R e %) 3
Tl SR HEE 2 ARG I BIR AP 5 SR R 8 B A IE
o XHFABFCR AN S LPREE (RY
90 cm), 3 Ffr A AR HE il E B AG ARG DI R BR 43 51k
18.8, 19.4 fld.d pgem >« h'', REEEHT .
FEAFAEA T N, O e NO HE il i 2 KoK A A= K
) CH, HERGE 52— AR 2 5 1% & 4 19 HE s
R TR B, AHESE R U R Gk
DN S 114 22 0 A R 22 00T D0 B AR Tl R
EER, Gihh, XTI SRR, T A
BGE R, N T 77 vk 5 AU R Ge 1) A 8% 2
LT £ 3 A A A4 HE S B 4 AR X 1R 258 AN K
F 5060, I, ZARGERI S SR S ALY
FHN T 3R e ) e 2 SR LA — 5 ] Bk

B TN HERGE A, R REEA 8 ANRE
MERk, Al AR SR A6 AN R A - HE R .
HA RN AR B T A HEGE = .

2.2 HIELEIET

1996 4F 11 A% 1998 45 1 A, FIFH _E A
ZEAEVLH M (31°16'N, 120°38'E) Wk
YERB#AT T CH, . N, O F1 NO HEs 15 25 A 3
ML Y . PR AR AR A SR VR A AR A F 5%
MG R, —J5 i, FERER -
] i 7 WV ARy 2 XU e T 1 S R VR ) R R R e
REM A AR 5 —HH, HREZAH
THeik, BBt g A RZLE TR, AR T
A 3 Rl AR JEALHE B FE A AL BRI 5, (W]
F T AR 4 i AE 5 N Sy D HE 5 i o) K 4 AR 1Y) &5
AR,

AT, KA GRA R A4 6 H
20 HAAA @M, 10 A FaleE, &/hE T 11 A
WIRER, WA 5 S IcE] . 38 KRS 4 B AT K
W 3 K, FHBLETAE RS, SCAT 2 b R KR
Ry TEKRE S BE RGN T ], AT IR
HEIRZY 1 AR, IFFEEE A KA
WG, SCATIRIRHEIE ; AKAEYEI AT H . 58
SRR, HIE HRE T bR TAEMBET LR
WAL, AR KRR AR 2 0 A B B AN E . T
e 3 Fi b 7 %8 TR (CKD, H#
L (CE), # A +A AL (CM), A
A Z=EY 192 kg « hm * (LAZE N i, T
[FD, Zr— R EENE R GBAL . A VLML K
FEv it FHVHE JEE P AT i K R A A, /DN 22 it FH M g > 4
HINEFEFT . Z0R24 T 30 kg « hm 2 (ND] 4%
TEARE AR B AT B8 /)N 22 1 Fh i/ Sy 256 A0 it 21 H Ja]
DR 1 UL 2R G 2 A B B, UL b T B B
Ivi] e 2% 1) AR /N T RRURGS FH R FH /0N X B 420 i A i
YU S PR PR w3 B 5O, 7= A 1R 2%
KK, AFFRRHAKXILER B, R —HF
#H AR —REH . RN 34 8 mX 12 m
F/NX, B/INKCR FH — Rl B 7 %8, AN/ X
PIBEHLIR 3 AN E A I A T AR HE RO
K HE SIS AN, RS 3Ck (2, 3D,

3 GRS
3.1 CHHMZFTEUHMERERERE

1 75 A8 2 UL DN 40 18] A9 = S TRLRE (1997 4F
6 7 8 HZHIHN 2 e TAY L. ZJ50 5 em $RHY



<o 5O
754

Climatic and Environmental Research

5 W 5 12 %

Vol. 12

iR RN, SRR 2 AT
BEMKFAERKZE, fE 2 A, CHHE W Z
WAL E N, O (F 3) #1 NO (F 4) %4 ARFE,
CH. HEjik 78 & & A K R A K, HAb By Bk A
AR HER . ZE/K R AR KR AT A i CHL HE il R
SR, 8020 LA b i B HE B i R & AR AE ML B B, e
WARHEROE X 3085 . FE KR AE R IERIIN 7 AR
] GEBYUS 36 K M8 A Al GRS 60 K)
BN 2 A CHHERUIR S B AHEBUIR A H B Z 1 1
Jok opCHE R A, R 4% IR S K . R HE
KUEAT 2 YONH 7 RS RIS HZE R, iR
TERAIKFE A R ST R K, AN S TE KA
AR HE G & A W ) CHL HERUIR S, A S &
Az T 5 R A bk b 28 CH, HEARIES) . Yagi
A5, SO 32 e FH K 5 1R 4 Bk =X CHL HET
U, Xk i X HIERRGE H % A AE RS RS H R
B4 T o i 7K 2 BRI 0~1 em B, 4% HH i)
KA CH, ik b =X HE sk, AR AT 68 2 95 77 1H1 A9 i 1A
— WK R E T R E M CH A, B
& KA, 72 < R 10N, R
WARZ 7 s oK il s — e b5 1 /K228, R
PEFETE 25 1) M T 26 2 5825 2 wom A, JmaAE H
REfEm 7 CHy Ry = A i, [FIB g & 7 N™=2E
Hh i R AR R A, N80T s i CH,
HERGH R . (AR5 RS H K — 2, L3
() CH, F=A= 2 29l , R A ARG H CH, HEBG
TR, Y K S K. CHL HE B i 181 5t

S AT LA A B, AR AR A FEAS I CHL R
WA S M EFERE, HET L W,
M 18 XU W e LA R Ok PR ) B R O 1 CHL
HER 21 A AT 2R B LA R . 2 7 A T 46 1
KIFEAA AR 2 R — AR A CHLHEL
W, 2 BT RTFEARE P8 AR A i 2 B 5 J0:
DARt A AL R RS AR . ZEABT S . 3%
B R L /N 50 500 ~10%6, JilfE
SEACAA AL S 2 e AR 2 A I ARG . RELIN
XA e, EAKIR (K 2), R TRE
R MBAMA ARGl E W R CHL
S R B RRE R AR, )
BEA R ) 5 B B AR B AR A9 CHL W i &
] BESEAC T A8 N S AR LBy, DA 400 ]
T RS R E CHL AN T PR 2R

AUREA R A SR R . CHL HERL A 2=
AR TR R IRBL R E 1 . R B BL
2 AT CH ™ A PRE SR, A2 kA
Wit i CH HE . i 7E B R] K 2 58 R 21 n] LA 32
TIPSR KRS AR M. B AT CHL Y™
ey MAKHM T CHy & ALTHFE, Wi, CH,
WG T3 A, TR B B . BROK Ak
IR A i R K RS AR ) % i BE )t 22 2 CHL HE
JR3Z H AR
3.2 N,OHMMETENHER ERERR

N, O HER Y Z= 2R R B &0, KM

40 1 r 80
| Precipitation L
— Soil temperature - 70
30 1 I
- 60
-
O
o | 50 g
5 20 S
= S
: 405
L &
f’ 10 L30
I A~
| ma
—10 L ‘ | l‘\ L] L ull ‘ b1 h || ol llllhlli -O
1996-11-01  1997-01-20  1997-04-10  1997-06-29 1997-09-17  1997-12-06

Date

P LI bITR] By 9 R R AR K AR AL

Fig. 1 Variations of soil temperature and precipitation
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Fig. 2 Daily variations of CHy emissions as affected by the treatments of Nitrogen fertilization: (a) chemical fertilization; (b) chemical

fertilization with manure amendment; (c) treatment without Nitrogen fertilizer. The arrows indicate the mid— season drainage. Data in

plot (a) and plot (b) are cited from Wang [1%]
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Fig. 3 Daily variations of N2O emissions as affected by the treatments of Nitrogen fertilization: (a) chemical fertilization, (b) chemical

fertilization with manure amendment, (c¢) treatment without Nitrogen fertilizer. Data from Nov 1, 1996 to Nov 20, 1997 are cited from

Zheng et all16~18]
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