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JFRA,  FEm RS AL A F A SRS AR I RIRERE AT NLO [k
SHEBURESR, TR N,O iR . LK ZIRE
ot Ui = S ARHE R S A E AT 2 1 . Sebacher 25k
PLZKVRAE 10 em LA, CH, HEBCE FE/K IR 3G 0, (HE
i1 10 em R R, ARESCEMTE BEACIRA T CO,
HERBCR B Z IR T R i B, (H/KZIRE S CH, HEBOE
AR AHSEHE . St SR IR 2 0T, 4% HIREE KRS
CH, HERE MK FEHAE 1 a F1 5 a R BRI 39%
(2005 4F) F1 83.5% (2006—2011 4F) . F K B2&5T%4
T FEH RS O A R DL, 5K HEEAT L, s ) vk
R ) BEE 23 591 LA 56.29% 11 26.59% 4 35 /> CH, HET =
(P<0.01) o HATHE A NSRS CH, EEACIRE T HE
FCETE =, T CO, A NLO JUIETF- AR50 HE s 2 5
1B A= 398 7K 2 S R T L 3 A 1 L 2 i R R R 2 2 S
FHG— e w5 ®.
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[I54M , Bodelier 250V 0 S AEIEE T $ m= F o el D35
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Mk B R SR P R e R A B AR, NI E— e 2R B4l
HIFEH CH, . TR IIUIE BT ki R B, i
REW I T KRERAR IR, K REREAR (1 1)
PEFSE, M mAEE co, rifmE. B irE RN &h—
O N A WU\ 248 I I == A A B HE R,
{EALRE X FE FH L 2= SR HE R e 5 10 A — 3. Zebeil
SOV I 0 2 WA e FE AL RIS, CHL, HERCR EE A AR X R A
ECRIEEE ) R[4 1 Lindau 252\ KH8 H AL IE Y CH,
Hem T A AR AL, (HZE S AR . SR 2 3
TSI N5 i A S5 7 F S R385, SRR m NLO (I HE
i, H R RCR S RIS R, 3
R EXT CHyn CO, A NLO HIHEBGY M AFAEANR 2 1

RIS LA 98 32 v ) R AR M 8 B XA £ B 77 X
2P SRR, IR By AR, KAHETT
i FH KR v 38R F S B A BER CTa) BRE I+ 55 T K+
FAEEEMLZ UGB « BT IR, AR HEKAE
B PRS2 980 A I R L = SR HE SO, AR SCAE
A7 788 B T ALk P P B E X T RS A I, 4
BRI S S ARHEBCR R, DA BH 159 ek e
KRR PR L LS

1 #MR57%

1.1 R38 X#R

X565 7 S IH VA U 4 B PG 1 D X () VL P AR R
It (115°58'E, 28°26'N) AT, iZHb[X & T gy
FR) 0 A T 2 R U X, AR IR, W E il 2

AR 181 °C, ST HBRE A1 720 h, T
FE7K & 1634 mm, O RFEFEKEN 2 385.8 mm, f/ME
FEKEN 11199 mm, HEHNGAAYL, BRZESTT
4—6 H, HAEFEM 46.1%5 4. HEFCIX K E R FIK
e ke o) 30 B T e AR M . REE IX T 482 Ay
KL, BHEZ LR EN 1.36 g/em®, TIRAHLR.
RS MM ES SN 1.74%. 0.82%-
0.25%%1 1.18%.
1.2 R

WRIET 2019 FEHERIE DX FTFE, FAXK
7.6 m, T 3.5 mo /INX I RIHERE K VA H 38 251 FH 90 R g
BLERGTT, B 1R /N X 2 1] 7K E A 15 2 R EREE (W 1D
AUEGHERE (WO) 2 PR et CHH a) 7K J2 42 il br vt I
£, 3FHEEKE (BLai%it) AAEE (No, 0) |
IETZ (N, 135 kg/hm?) FH HUE 2L (N2, 180 kg/hm?),
6 MNALEE, WINO A1 WONO Hi T 17 1 R il AN 5 85 2/
X (HANXHEFEEE) , Han#3 jER, L1445
INX, BN BENLIX S . KRS SR o A
IS ERREEATEE N 13 cmx27 ecm. FRET 2019 4 6
H 18 H##, 9 H 20 HYEk, A7 3L 95 d. %A
IR IR NE - BEAR © RTAE=5 1 3 12 A, WEAE (LA
P,0si1) M 67.5 kg/hm®, A /ESE ARG ; FFAE (LL K,0
) A 150 kg/hm?, AR ¢ PRATAE=4.5 : 5.5 JiFH. 3
AEAERS AT —K (6 H 17 H) JEF, 2 BEARFETTAES>
A7 H1TEMT A 23 Hia R WCEE&/NX A E
KPR 88, HoAth FE [R]85 B 9% e ) 224 b R 2 — 30

x 1 FEEREKH K EEFRE
Table 1 Field water depth thresholds in different irrigation methods

FETT T PR-E )5 _ERR- Y _ERR

VEWE A Lower limit before irrigation-Upper limit after irrigation-Maximal water depths after raining/mm
Irrigation method BIW DRI Ealy DA ot 2 R R B
Regreening stage tillering stage  Late tillering stage  Jointing-booting stage Heading-flowering stage ~ Milky stage Ripening stage
G e S
Il?%)\‘&;t{%t 0-20-30 0-20-50 0-20-50 0-20-50 0-20-50 0-20-50 0-20-30
_ Intermitten T4d Ji A T 4d T-4d T4d JEWTET
irrigation (W1)
TEIKHEWR,
20-50-0 0-30-0
ing irrigati 20-40-0 20-50-0 - 20-50-0 20-50-0 20-50-0 e
Floodie yeen T 5 T

E: W1 FEKZE NN 0 )5 T ESEE T 4 d FHEK.

Note: In W1, the field surface will dry for 4 days and re-irrigate when water depth drops to 0.

1.3 #HMEEESEN

T ZE SR HEBOE 5% % P U ER S A - SO a2
e 24 SRRERE t SRR JRE A UZ R AR K, e 7
Wi 5 em VRMTAERT 10 em KAIERE TN 38, Ak
S RG AR, R E JE AT S, A
B8 AR A B2 RSF A 50 emx50 emx50 em, 7K AE Ak R
i 50 em B I MRS S ISUZAE . RSN AR AN B
LHERTEAT, Bk RO B G 5 850U IR AR R, A
W2 A 8V KURMSMIBEIIS, MFLERG K EE T
S

IKFEL B RSG, & MII [F]°4 08:00-11:001,
M ATZE R 5~7 d REE 1 ¥k, 0P HH 3 A AR J5 il . R
THUE 08:00-11:00 KA M) SMR R BARE 2R HIIHK

HE, HIfE 8. 9 Hiki 3 NMLAIH (8 H 26 H. 8
H29HFO9H 15 H) , BEHMARRT 2 MENAR
WEERm K7, 78 H XSRS H AR 43T 24 h
M 4 H 06:00—% H 06:00) , i Jy4ERE 2~3 h M
W1, WA ATE 2. SRR, KRR EE
FILE JECJR2 U1 PN I n 7K 25 3 LB SR, $046 5 20 51
fE 0+ 10 20. 30 min i 50 mL yE 5 884l S AR I 55
FNIRSE . FR RSN 0.5 CH IR 10 cm
ol 2 il . = A ARSI A Shimadzu GC-2014C
RS AH AT, CHy F CO, K H FID kil 2%, #< N
40X, iiE 20 mL/min. N,O ¥ FH ECD il 8%, #H<
RNE WA, WIE 30 mL/min. =3 & 06 E B N
300 'C, HE#EA 70 Co
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1.4 FIBAIBSHR
1 SACHE G 2R A2 SRR B I I ] [ A 4 26 45
H, HEAXS AN

vdc 273
= (D
A dt 273+T
n F+F;+
C:Z(MTID) @)

X FOSRHGE R, mg/(m*h); p NARAEIRAS T
HESEEE, kgm’s V AREERERL m’ 4 REE
FAIRTHA, m?; dC/de A A AR B B IS 18] R AR fh 2R 5
T NFNIERE, C; C NREERHRE, kg/hm’s i A
BURERE: D i%Es: 2 YCRAERIMG R E, d.

D BURE LI T AR &, —#& LA 08:00-11:00 IR =
SARHERGE e AR SR IE . TS A
Hemom & HARIEFE, T 5 S 00 e %1 5 S AR HEROE
B IERH, B

C =2 3)

F,

X G CHy CO, B NLO IR IE &%, Ctlidilr 1
U Foe N HFIHERCE S FONES ¢ YW HEBGE &

PL 100 a B[R, CHy A1 N,O RS IR #5552
CO, ] 34 fE5A11 298 {507, 15 HARHE A LLRS, CH, [ CO,
LEMGEGE R, KT CH, AR SAEHES ) sTEkA B
Tt F CHy A1 N,O RAHECE 3RS 40 58 CO,
M, HHEAXS A

GWP =34PCH, +298PN,0 + PCO, 4
amuggg (5)

X GWP WA RES, tvhm® (L CO,it, TR ;
PCH4. PN,O 1 PCO, 43 514 CHys N,O Fll CO, B IR
#, thm’; GHGI NE=SAHKGEE, keg/(kga); YN
PR, kg/hm’.
> - 8 WP WA TR 36 A PR = SR HE GE 2 5
B AR RRBEATUE, FEH Qo B Quo A7 1K
TSR HBIR AN S IR R BUSR M, X 2 ANMRERIEE T
EME, EAKH
F =ae” (6)
0, =¢" @)
K a N OCHARHEBCE R b NIEE RN REG O
DA SR B R AR A P U R A
BPii@Eid Excel 15, H SPSS 21.0 34T WA &
J7 225y M AR 234, I Origin FAFAE B .

2 HR55H
2.1 KEREMRETL

IKFEAEB AN 2 FhEEELC T TR 2R E L
AR AR UL 1, BT L W AT WO 7E R T ET K
FIREE LT3, WRHEE (29~36d) HEET, —#HK
RN 0, WS W1 FHE 24T HKEEET
KIZARZS, KZIRFEEET W0 REER AR Je s 1

HAE 32 RIS FNEAE 3521 °C, )5 Sl = 2,
L3 76 RIABI&KIE 27.64 C.

= FEWEAR UIrrigation method  _
160 e WO —— W1 2l
SR Air temperature e
g 120 H434 o
g g
N = g
%2 80 12 &
K 3 £
X B =
NE 40 430 5
= %
0 428 r
n 1 1 " 1 1 n 1 1 n 1 1 " 1
0 10 20 30 40 50 60 70 80 90 100

% #%I5 [11] Transplanting time/d
A1 KEAF AR EREAR T
Fig.1 Changes of average water depth and air temperature during
rice growing period

2.2 TEHEESAHM A AT RIE

PL WON2 kb3 M), #EL8 H 26 H. 8 H 29 HAI9
A 15 H 3 AN H S AHBURE, B 2 AT ILREH CH,
F1 CO, HERGHE & VB RAR AL, 42K PRI HLlg
R, CH, HHFBUEEAE 14:00-15:00, CO, HEBUAAE IR
21 1~2h, HP 12:00-15:00. T N,O HEBGE R 4K PRI
N B G FIR R =0, 03:00-06:00 BRI A 171
B BlE] (21:00-%K HiJ= 03:00) BT RR H -3
WAEYIE AR, CH, 1 CO, MHERGE RN B LR
ANAE . CH, F COo/NLO 1 H NHEBURAFAE— B ITH K R,
2340 F CH, HECE 5 i, CO, FINLO FIHEIE K,
CH, FFCR RIS, CO, H1TN,O FHE R I

LI H #Date
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= 1201
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Of «
H L 90
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2 E ool
L
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=2400
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i 1] Time
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150
Q100
zZ o~
I = 50
HE ot
b 0
TS
S Z -50
ze
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I ) Time
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Fig.2 Diurnal variations of gas emissions in paddy
field for treatment of flooding irrigation with conventional
fertilizer-N application
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WIEX Q) ARFESERIERE, LZFERIERY
N3 M ARARIE R B ME (R 2) o 3% 2t &I
BB IE R BT 1, J0) DO Bl AR 4 R~ 341
AT, AW CHyw CO, A1 NLO [ S AW i A 43 51
10:00. 08:00 1 22:00, AN 1 fifbikietRlt, L& %18 3
b A 1) o £ WL U BF 1) A 08:00 BT AS i 7 B 2 40
3, AMRCRETRE 2h LLERHELSR B, 08:00-11:00
BRI REN LA B LRI 1, A2 3E47 H [a]
MU RAER B, PIEAEAS S8 L 08:00-11:00 RLHI )R =
SEHERENE AR H oS &2 53 .

%2 SNENARERK
Table 2 Correction factors at different measurement times
B IE AR Correction factor

i (]
Time CH, CO, N,O e
Total value

06:00 1.157 1.208 -0.127 0.746
08:00 1.110 1.019 0.751 0.960
09:00 1.052 0.946 0.718 0.905
10:00 0.995 0.872 0.607 0.825
11:00 0.891 0.809 9.431 3.710
12:00 0.819 0.766 2.674 1.420
15:00 0.649 0.735 6.551 2.645
18:00 0.913 0.919 0.830 0.887
22:00 1.247 1.306 1.135 1.229
01:00 1418 1.466 1.166 1.350
06:00 1.407 1.185 0.541 1.044

2.3 THHERESKHRZEHTHNE

2.3.1 CH, B feise

Kl 3a 3RH, FEH CH, HEBUE AR b AL,
BRI RR 2 A & WIEAE, S I PR 1~
2 ANNEE TREER W1 B TR AESEMTL, CHy
Hepum R /D . SrEERTIHRGH CH, IHERCE Sk Fig(E,
W1 TFHEEE Wo K, H WO B 7R K% 3~6d I3
Ja RN (EKREHKIRA K, T3E PR RIS, CH,
Heoe — N EB R G RE) o W IR AR R
%, CH, HEE SR FRE, WO BT — BRIk, T
FElg B sE k. SEOKMARS, CH, HEBGE & LR E /Mg E
[E7F, ERFITFER (40~60d) , NO AL H B A &
H/NEME, HHAPBCERKT N1 A N2 A2, Sea4R T
it ARG - CH, HESCE — & BIMHIER . CH, HEu# SA7E
FLECKI (70 &) FRIAZ)/INEAE, FREREEIY (72~95 d)
W/ 2 R A 2 KR AR KR B A S, WO &b
L CH, HEcE A AT 5K, 1 WIN2 AT WINT 1)
BER/NEET 0. ARIER 42, W1 K CH, HEl = EidE
TEAYBEW, Horb o BERTHIAUS A 20 5 A A B R GE:
1) 51.6%HN 27.5%, IMAEIFAE)S &L & B CH, HEiEA
I HIAE 5%. WO NBERTHA. 40 BE )5 BB 24 CH,
Heflcs: 5 HeART, HAhAE & 1 CH, HECE RN A ZEA K.
2.3.2  CO, AR

3b AL, 5 CH, HEBOREEA ], KA T
CO, HERPIUEAE IR A — 30, EZEAE BERT I AL
A M o UK XT CO, fEm LRI 2, $k 17 AE (36 D
Jei, SACEE CO, HERUIAE BTNt 1e 41 d HI/INEE.

WINO 1 WONO T A% AE, CO, HEusE =K T it
RACEE . 2 FEWAR 30 CO, HEBOMEE— S, {H 1] B e
T CO, HEEL, XZEHT AT KZER RS T 115
FEENE, SRS EMN, HEEKKESTLEKERE
PG AT LB S M, IR T s, AT+
ST D R IR 2R A T AOREAT Y KR A R
HTRAAKIE, WFRIEREES, &3 CO, Hrum &
BIA T AR s 4 BERT W B T S5 A oK R Ak T A K
HERSH, ARR WG, N A K BRI
T REFRISER, CO, HER LA 1 RIE(E, A F G
T2 IR (61 A1 84 d) . JKFBUKEIE TR AR
YIRR R IRAER, CO, HERUR R 2 BRKF. M4 K
ZE SR — E R LR AR R I A LR
WAEI IR, B FEAEFH B CO, i R R
BERECNWE (K 4b) , W1 E3G 2RHE &K

sr —=— WIN2 —— WINI —— WINO
= = oof lF --=- WON2 --e- WONI --+- WONO
LER , %
& g 45 . /; \\
= Z0f A NE R
&t R\
ot | s | s 1 s 1 s | s | s | s | s | L J
0 10 20 30 40 50 60 70 80 90 100
T f&HF 0] Transplanting time/d
a. CH,
1500}
= L
ﬂgr{: 1200_
=/
:\3( éﬂ 900
=% 600p
o3~ i
O ~
o) 300_
@] ol
0
b. CO,
o, 200
ﬁ?
=
L 100
imigy
Sz O
A L
qoolb—o ¢y 1 B
0 10 20 30 40 50 60 70 80 90 100
#4415 7] Transplanting time/d
c. N,O

H: NO AR, N1 OAREIEE, N2 AEMEE. FH. F FREHH
i

Note: Ny, no fertilizer-N application; Ny, reduced fertilizer-N application; N,
conventional fertilizer-N application; Same as below. F means top dressing on
that day.

B3 RFRAEA AR B E AR 8 5 AR
Fig.3 Dynamics of greenhouse gas emissions from paddy field
under different water and fertilizer treatments

2.3.3 N0 TALHAE

Bl 3¢ BT 0L, % H NLO FIHEBUE AR K 2 IUBARIRES,
FALFR I NLO HEBOE M H ILAEF AR TE AR (55~61 ),
IKFERT AR/ NEAE B 2 GBAESIEE, B EIER
Jite FH B o o P O I A R E TR E NL,O HE
i, RO N2 AFE T N,O HEE R m, A
& NO ACHE I HECR B . BT 30 NLO HERUA 5
WARIE, 5 W1 BB, Wo B R KR N,O HE
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OB R E R X2 BTG K AT R A
PRI JFRAS, AV LAURBEIER v E, P24 N0 1R
PG FE A IEF L Ny, H/KJES NLO B9 848 7 — Bl
e ATE AR P, W (29~36 d) B TFAT TR
HHRT NLO HITE R ANHE, & AL EE NLO HEBEA A AN [
FEEERI3E 0. WONO ARFRIEA B AR (65~90d) HELT
N,O M. X2 M FERARBEBERE T, N0
W B E 48 ) - 3 0k 3R i, H NO AR B AR AR
A, MOERCT N,O B, 5 CHy A1 CO, #HEL, N,O HE
AR E, BREREL (H 40 , HEAEEIHAES
BT R AHESCERAR, 5 BAHESCE B E R s R &,
5 CH H BoATE KR R AR T ORI 2R R A& N,O
HEBUR B AR/, AR RS AN S A AE F () A 8] P2 4
oA, MEIES IR EAS %,
2.4 JKBEEMIKFE~EF GHGI RIFEE ML
MR T ZE T (R 3) R, B#EBITTE 0.01 KF
W Em T 3 MR E, HEKFS CH,HE
BEEMAREE (P>0.05) , XF CO, M N,O [ HE Y
16 0.01 7K AR 535 5m, (B KBS EAE FANAE 0.05 /K
R CH, IS HEBCE:, % CO, Fl NL,O HERUKI R A
w3 (P>0.05) o FEHEESEAS I EK GWP 2%
IS AR R 2 . 5 WO AIEL, W1 7E NO. N1, N2 /K
R BB GWP 36.1%. 33.9%F1 23.2% (P<0.05)
NO T GWP B 21K T N1 A1 N2, i it &4 & 7 GWP.
FHERI I — eI T CO, A1 NL,O HIHER, Hik
JE 98D T CHy PHERCE, 25X GWP IS4
K, HEEE (N1 5 N2) X GWP {502 T8N, /K
7= & R 9 ol 52 E R ASE R it 8K 1 B A . 2 s )
ATt AR 2= B SR, AH K AR AE EL IR 5 e E A B

(P>0.05) . 5 GWP Mfl, GHGI{H/E W1 F¥IET W0
(P<0.01) . CH,BTHR¥ 5 GHGI IEAI, WINI1 4bHEf
GHGI E A%, MG =5 H b i %= SR HER A N
PRI B VA AL S T T R FH K AR A

[ IJWINO [l WONO
SNWINT NNWONI1
o 7ol WIN2 R WON2
X
\::: (4
NS
A X . [N | (LK K
S1 S2 S3 S4 S5 S6
LB B Growth stages
a. CH,
n 4800
% 4000
SET 3200
_R 0 S
:fg 32400 .
2EZ1600 8 & ‘
g sool NN R _ )
5 LM N e (FIN N
S1 S2 S3 S4 S5
£ M B Growth stages
s 600 b. CO,
=}
g 450}
HEL
RS E300r
=27
EEZI150f
B&=
g 0r
o] 3 ] X
150 ) I's3 S4
‘£ M Bt Growth stages
¢. N,O

e S1, yEERTHL: S2, /rEEEHI: S3, kAR sS4, HIEEITIEH:
S5, FLEA; se, P
Note: S1, early tillering stage; S2, late tillering stage; S3, jointing-booting stage,
S4, heading-flowering stage; S5, milky stage; S6, ripening stage.
B4 FRKIEAEATEREARELE T NERRRIRE
Fig.4 Cumulative emissions of each growth stage under different
water and fertilizer treatments

#R3 AREIEKE

BB R ESEHRGRE

Table 3 Rice yields and Greenhouse Gas Emission Intensity(GHGI) under different treatments

MHECR Total emissions /(kg'hm™) IR Contribution to GWP /% TR B == AR
b Global warming P Greenhouse gas
Treatments CH, CO, N,O CH,4 CO, N,O potential Yields/(kg-hm™®) emission intensity
/(thm) l(kg'kg'-a™)
Wwo 464.93+£53.41a 8 357.63+1 848.98b 0.79+0.43b 64.79 34.25 0.96 24.40+2.74a 7 934.04+1 220.29b 3.11+£0.28a
Wi 206.71+15.21b 9 448.1942 179.15a 1.25+0.43a  41.71 56.08 221 16.85+2.44b 8526.83+1 497.85a 1.9940.13b
NO 331.11£136.31 6 234.58+461.71b  0.48+0.29¢ 63.84 35.35 0.81 17.63+4.18b 6 449.47+280.19b 2.75+0.71a
N1 353.93+164.40 10 124.15+£862.16a 1.19£0.24b  53.45 44.97 1.57 22.51+5.00a 9294.84+541.50a 2.45+0.64b
N2 322.42+125.64 10350.01+813.99a 1.39+0.32a 50.46 47.64 1.90 21.73£3.44a 8 946.98+537.17a 2.454+0.48b
‘WONO 457.97+£13.46ab 5 879.27£370.29  0.22+0.05 72.37 27.33 0.30 21.51+0.67¢ 6 308.06+£169.88 3.41+0.04a
WONI 507.06+20.34a 9 570.34+228.92  0.97+0.05 63.62 35.31 1.07 27.10£0.77a 8900.68+283.83 3.05+0.04b
WON2 429.77£76.06b 9 623.29+243.63  1.17+0.07 59.44 39.15 1.41 24.58+2.38b 8 593.36+8.90 2.86+0.28b
WINO 204.25+16.14c 6 589.89+153.68  0.74+0.11 50.49 4791 1.60 13.75+0.39¢ 6590.88+317.79 2.09+0.10¢
WINI1 200.81£11.07¢c 10 677.96+£929.58  1.40+0.06 38.09 59.57 2.34 17.92+1.30d 9 688.99+435.13 1.85+0.06¢
WIN2 215.07£17.81c 11 076.73+279.86  1.61+£0.32 38.75 58.71 2.54 18.87+0.39d 9300.60+582.89 2.03+0.09¢
w <0.001** <0.001** <0.001%** <0.001%** 0.001%** <0.001%**
N 0.194ns <0.001** <0.001** <0.001** <0.001** <0.001**
WxN 0.049* 0.281ns 0.805ns - 0.032* 0.325ns 0.004%**

R —HEE R R R R AL ERLE LSD K50 R 2 R B3 (P<0.05) , **: P<0.01, *: P<0.01, ns: INEZ.

Note: In a column, numbers followed by different small letters are significantly different by LSD test (P<0.05). **: P<0.01, *: P<0.05, ns: not significant.
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Table 4 The sensitive coefficient O, values of typical days in
different seasons

H35 CH,4 CO,
Date Qsl() Qal(] Qle QalO
08-26 7.01 2.75 1.67 1.33
09-15 11.06 2.41 12.68 2.59

W Ono M Quio 739 Sl R IBUR R
Note: Qg0 and Q1o are sensitive coefficients with soil temperature and air
temperature, respectively.
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Effects of different water and fertilizer managements on greenhouse gas
emissions of rice fields in Poyang Lake Basin

Peng Zenglin®, Cui Yuanlai*®, Cai Shuo?, Liu Bo', Shu Yonghong®

(1. State key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China; 2. Jiangxi
Center Station of Irrigation Experiment, Jiangxi Key Laboratory of Agricultural Efficient Water-Saving and Non-Point Source Pollution
Preventing, Nanchang 330201, China)

Abstract: Methane (CH,), carbon dioxide (CO;) and nitrous oxide (N,O) are three of important greenhouse gases discharged
by paddy fields. Reducing greenhouse gas emissions from paddy fields plays a crucial role in slowing global warming. In order
to evaluate the influence of different water and fertilizer management modes on CH,4, CO, and N,O emissions in paddy fields
and to find out a recommended mode from the perspective of reducing greenhouse gas emission and maintaining rice yield, a
field experiment was carried out to determine the effects of six treatments including two irrigation methods (intermittent
irrigation and flooding irrigation, referred to as W1 and WO, respectively) and three application rates of nitrogen fertilizer (0,
135, 180 kg/hmz, referred to as NO, N1 and N2, respectively) on CH,, CO, and N,O emissions in the medium rice fields
between June and September, 2019. The test site was located at the experimental base (115°58" E, 28°26' N) of the Jiangxi
Province Center Station of Irrigation Experiment, in the Ganfu Plain of Poyang Lake Basin characterized by a typical
subtropical and humid monsoonal climate with an annual average temperature of 18.1 ‘C and an annual average rainfall of
1 634 mm. Closed static dark chamber-gas chromatography was used to collect gas fluxes during the rice-growing seasons and
measure the diurnal variation of greenhouse gases in three typical days and dynamics of CH4, CO, and N,O emissions during
the whole growth season of rice. The Global Warming Potential (GWP) was calculated based on CO, equivalents and
combined with the yields to obtain the Greenhouse Gas Emissions Intensity (GHGI) of every treatment. The results showed
that diurnal variation of CH, and CO, emissions were similar with single-peak curves and the peak occured at noon, and N,O
emissions showed a trimodal curve pattern during the typical day. The time period of 08:00-11:00 a.m. was recommended to
collect gas fluxes based on analysis of correction factors at different time periods. Irrigation treatments had an extremely
significant effect on the CH, emissions during the rice growing season, and accumulative CH, emissions under WO were
higher than that under W1. The CO, emission of NO treatment was lower than that of N2 and N1 under W1, and also lower
than that of N2 and N1 under WO0. The N,O emission of NO treatment was also lower than that of N2 and N1 under W1, and
lower than that of N2 and N1 under WO0. The treatment of W0 reduced CO, and N,O emissions compared to W1. Soil and air
temperature were both important environmental factors affecting greenhouse gas emissions from paddy fields. Based on
regression analysis between greenhouse gases from paddy fields and temperature, the daily emission flux and temperature of
CH,4 and CO,; had significant effects at the levels of 0.01 and 0.05, respectively. The sensitivity of CHy and CO, to soil
temperature at 10 cm was higher than that of air temperature in chambers. Compared with a typical day in August, the
temperature sensitivity of a typical day in September was higher, and the difference between sensitive coefficients to air
temperature and soil temperature was larger. In addition, two-way analysis of variance showed that water-fertilizer interactions
had an extremely significant effect on both GWP and GHGI. The treatment of intermittent irrigation combined with reduced
nitrogen fertilizer application rate (135 kg/hm®) had the lowest GHGI, and thus was a recommended water and fertilizer
management mode for the paddy field in the Poyang Lake Basin.

Keywords: greenhouse gas; emission; temperature; water and fertilizer management; diurnal variation; paddy fields; Poyang
Lake Basin
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