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1 MEETE

AMBIRATALRRBIHEIRE, FHENBK 47.3g / kg, £K 5.2g / kg, KC1 714 B NH," ~N31.3mg/
kg, NO; -N17.3mg/ kg, pH5.87, Bibi & Bk 475g/ kg. REMMIELE. REGLERNTFESKEN
25.35%, {# BB LA 5 3B 3 2mm & .

#rid 2mm 5 89 1 #E 200g (A Bt FE i), KPR F LK L85 S60mg BHR A /NEREF (3
C326g/kg, N5.24g/ kg) B A5, BT AN 520ml # Kilner S, B0 A 80ml ZE487K, A 20ml & 26mg
MUN-BRE CNFEE N 40%), XHTHAFPBRNFSLENRIHETKE (L 70% 0 LRFKE,
WHO). 3t TR K& KIFZEF R, e &K 120ml EUE R LN 3mm BHKE. BAKEFSR
B4EY B A ERK 0~15,22~27 M 34~39 R#EK, 16~21,28~33 f1 40~51 KHK. Xk
3t 6 NMEEE, 4 B MFS A K (A-D), K EF A3 % (A-ID), S (A-IID AR i FS #F 8 K (B-1), Bk 3F
[3& (B-I), R (B-1ID). 5 4HEL =K, 30CHEF 51 K.

EHFIEED, %1 Kilner i 5P 5% HF H,S0, 71 KOH ¥ i A [ A B Kilner M, U
4 BB+ HE B NH A CO,. MP AR =X R — kLI ME LM H MM NH 1 CO,. BRRE&E—
PR B, Ao i DR HE G N,O Fl CH,. M TR KIS XHLE, kB mERHELE-E
iR E Z B9 Kilner FBKEEHEK, HAK BT AEE LRI 8 NOR CH,. SEEFEGF N,OKREMNE
FE PR R4 R RS WE ", CH R A S ESNE, A FID R W28, 55 7300 1 76 40 (5] AL 2 19 45 L
# P E Smm £bA9 £38 Eh. Bk CO,HY KOH ¥ BaCl, /5 M Hh B4 7 <& 7% B 1Y KOH ¥ B LIRIE CO,
Hem g,

2 #R5ihe

BT A L pH 8K, B IR G 24 RepHRME B NH, WX, #A St
NH B R HUR A EITE.
2.1 T8 CH HiW

TEHFARAE T (A-TIIA B-TD), 3@ s SR Wt CH I HER, Bk K HRKK S
CH, BAKLHEMN LR ENZEH TR BFE 18 RELGHBEEY — 150mvV (B 1), RE
Wang S LI E A RLER, BT WA RER CH,. HEARK S, EHFLHE L
RERET 27 XJa, AMFBEFE LRE 33 REAFE LR CH HiM, 5, E8EKLT
S eh CH K HE Bl 202 1 48 & JF HE O KB CH, (B 22), EM YK —BERIA, IS
FAEH CH B EW BB AMBEFN K 440 X5, AL+ 3 CH, HEHUE
RIFHTME, HEEERE, AR AL CH HEBOE 24 FF 45 F B, T A AS FrAL S A
Fir 7t

BRI LI (AT B-ID) ZE 58 — R HEK B, 88 ST R B CH HE. Bk
Kia, X KEK CH HK. 5 ZWHKGE, 23K B AR, CHHEBCR (UK 8
i, B s B (B HE K (B 2b) . (HHEERCE R R R T FiE g K4, BHEK 5 Xa,
HEBCEE I TR, FRME KIS, 130 CH HERGE KB . 45 = K HEK B, CH HERGSE &



486 * < 4 ¥ #® 36 &

PR, BARARETRE. BESRHE, BEKFSCHFLEY CHARE R ERTEY
BWKLEGR D). WE 1 ATES, 28K, Smm FLEE L5 Eh R 5 72 300mV
DB, BREFLHERE, ABEANDERE, RAMNLTEENWAEFRE, XEHKEL
WEHRERE CHHFERE, AR I ERTUEH, TEANHEEKXREN CH,, &
AKEFSAAE D RHK R LKA E CH, 5B M EHEHR CHEM Y, LRAE
M CHEGHKIN=ZX®FY CHHFRBEEEFNLRERXRR (R =0.7761,p < 0.01), &
BRI 3 CH AF G R FE R 13 CH WM H.
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Fig.1 The changes in soil Eh at 5 mm depth in the continuous flood and flood/drainage alternate
treatments during the incubation
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Fig.2 Temporal varations of CH, emission rates during the incubation
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COHFBERZN L. NE 2 TTES, RAUMEYHERKRERETHREGH COHHE
W EZFRE. HR, 5 COHEHUSE 2 BE AT (6] B RE T Z#7 T BE, B3 H 9 K
NEREZESEKERAL, UG 5B KIROHFRERLERBRBK (H 32), 4TS
WE, FUALEY COBHNBEEFRTEALHEGE ). XRBFHBM, HX— CO,
HE RO R B3 F oY ) 9 AR R R B HE R 5 Wang 71 Betany M E R ARG E R
65.4g/ kg W T HIEBT I B BT IRAB MY 25 R — 2L,

xR1 BEIERPTMEHAICO,. CH, N, OR B H F & i i8 = H 5
Table 1 The total emissions of CO,, CH, and N;O and their potential for greenhouse effect

i3] BESHHLE HIHE ER R §5¢- 352
Treatment Emission Potential—for gl;eenhouse effect Total
COC CHa N:O-N CO. CH4 N:O potential
(mg/M) (mg/#8) (ug/ M)
A-1 115 20.4 433 9.58 40.9 0.02 50.5
B-1 95.0 16.7 1.90 7.92 333 0.01 41.2
A-IT 60.0 0.96(0.97)" 13.5 5.00 1.89(1.93)" 0.07 8.89
B-1I 49.3 0.70(0.76) 89.5 4.11 1.40(1.52) 0.48 7.51
A-111 57.4 0 1830 4.78 0 9.82 14.6
B-1II 41.4 0 2570 345 0 13.8 17.3
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Fig.3 Temporal vanations of CO, emission rates during the incubation
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23 1A N,O HE

REKSHZAET IEAE NOMERTE (B 4), BLEEKKMET, LRVERE K
JG4—6 RM 30 REGHE RV BN NOHB (B 4a), MAER ZHERBR, Hp—H&
EAEBNMEERREHERY NOBILEHE., HLK S| RMHEF, FHEMAKN NO
BRIREFTA N 4.33ugN, RHEFEFF 0 1.90ugN, Hk2Z FRA LR ERA M E 0TI
A, MR, FSERIEAR S KEN NO, HEME R EI NO HkE x5,
AHEFEFF AL 8 F 359 B HEB R & 3X N 2300pg/ R, B8 S5 HFAGHE 383 T F% (B 4b), BAJ
PR In(F ) = bIn(d) + a LA, XF F N NOHEHER (N pg/ FX), 1 K35 F B[
(K), 5 FHiREFF 4 R> = 0.7517(p < 0.01), FHiKEFF 14 R* = 0.8230(p < 0.01). 4¥s
B4R, AR AR LR S HEA L N,O-N 1.83 M1 2.57mg/ i, H
F2Z FRENBSHIH 0336 1 0.579mg/ #, 7 51 G HEARA 1.29 #1 2.23%.
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Fig4 Temporal variations of N,O emission rates during the incubation

B 4c ) LUE th, TE 35 5 18], ¥ K 9 308 A0 B EK N, O HE JCE 3% Bl B 8] 9 28 A 58
AR T ZFh A, KA BR T K RO, 5 3CRRIGEAR RS, 4 209 K — & i 4]
JG  HEZK .2 AR #F NLO HEAK, 7 HE/K 39 18] e B0 NLO Hl e 3R i W {8 B K Ja » N,O HE
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BHEB R AR T AL B, R R AT AR FERS AT AL 32 2 51 8 N,O-N13.50 71 89.51ug / ¥,
HYkZTREAWEAREARER 0.1%. FEH/KNEA XA N,O M EE HEFEK
o, B, HEK S B NLO HER 4 o] LA HEK S NO AR R E MR,

2.4 HERF X LMHAER CH,. CO,M N,0 K% g

ME 2 HESIERTLUEN, AR L HERK COM NOBHREENZ .,
IMAFEFF R AE 4R K T 7K 5 OB S 0 T 2948 n CO, M HERC. BEAFEFF 3 N,O
HREHZREREE, BEREEE —ERELZKG RN, BIKF KBS
RN NOHMRAXEEA. AR I WTLIEH, BB KEH T, AR SE X NO H
BERATECE®, BEEKGFIXEMGFIRET, MARTFEEBE LT NOH
B KARBREEHZ R T CHMHERE. MAFRIT 3 ®E KR KL+
EIEFHEEK Y CHHER BT BEL W, HMAE 2a TLLF N, AR FFE L3 HM CH,
MBI ETZY 6 K. FEFIMIKA TBA N A B S ERE 47.3g/ kg, MMA HEAFE
FRR LA LB 0.91g/ kg, FRLAMAREF 3f CH AR B L B FEZ WA K AR,
F2 ASEBARARFTN L MABRE KRN E 5 (FE)

Table 2 Variance analyses for the effects of water regime and straw amendment on the

greenhouse gas emissions and the potential for greenhouse effect (F values)

HE CO; N:O CH, BEBR
Factor Potential for
greenhouse effect
R #F 3228" 7.52" 2.80ns 2.09ns
KR 168.7" 217.5" 216.7" 154.36"
ZEHAVER 0.96ns 566 2.16ns 3.54*

* R EEKTES% % nsBERAHAEE; * TEHAFP<0.06

2.5 TEHHIBMRESEANESEZMNN

#£ 1 PR L EHBRH CO,. CHF N,O &, LAEE/R CO,% 1, CHA 32, N,0 3 15073t
BT ARRKSEBAEAEFEZAET IEHFRBRZETHIBOHESRER . HE
SR, K RE G LBHRNEZSEEANRZRRARTENE M, KB K
A3+ BB E RN B E S TR R KRB 4, MR ER N FEdHE
B CH PR, BB AR 1Y 81%. WFRAEE TP AERNRERMNKZ, AR KLE
9 29% (I RS FF) A0 42% (R INAE#F) . AR T RKEKLE, FSAEBRZER L F EhH
B N,O Tk, 1E M AFE FF 8903 Pk B SR KY 67%, TE R BERE FF A9 LB ik 80%.
KPR AL B = MR E BB/, UK AR K ALY 18%. HEKE & iy CH, =4
MIBERN SR MEETLETHBRWN CH AR EREMEY. B TE KAKNHAE
7E P CHAME, B, B KIF 3B A B 7= 4 R = R A THRAK, B —FE
ERMEMHAES CHETUE S, MEEESE ZRHKR A E & CH M HM, K=EH
REERMENERKN. EAEFAEIMEE SRR KSR ZE R MER (&
D, BEREAFBFEEAEBREERRBIBTEKRT (R, AR 2EREH, A
T RIR BRI 5K KRA X, KXEAFMRE T p < 0.06 K5 FKF,
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EFFECTS OF WATER REGIME ON CO,, CH, AND N,O0 EMISSIONS
AND OVERALL POTENTIAL FOR GREENHOUSE EFFECT
CAUSED BY EMITTED GASES

Cai Zu—cong"

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

The results from a laboratory experiment showed that the composition and total
amount of CO,, CH, and N,O emitted from a clayey soil were affected significantly
by water regime and amendment of wheat straw. Under the flooded conditions, the
emission was small for N,O, but large for CH, and CO,; in contrast, under the
aerobic conditions, the emission was not detectable for CH,, but large for N,O; the
drainage of flooded water acceleseted N,O emission, but depressed CH, emission. And
the emissions of CO, CH, and N,O under the flooded / drained alternate conditions
were the middles between those under flooded conditions and under aerobic conditions.
The overall potential for greenhouse effect (OPGE) caused by the emitted greenhouse
gases, calculated according to their potential in absorbing thermal radiation, was the
highest under the flooded conditions and the lowest under the flooded/ drained
alternate conditions. It clearly demonstrated that the change in water regime would not
only alter the composition of greenhouse gases emitted from soil but OPGE as well.

Key words Soil, Greenhouse gases, Water regime, Straw amendment
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