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5 404x10* ¢ it FH AR JIE . 6% 398 Jin K R =2, (EL 30 K bt 1 P A
S A 22 BT ()R, ) an - HERR Ak A LT O B T R AU R Ak
SREFAR AR B T 2015 48 ol AR A8 2 T (3 2020 41k
N K AT S O ), 4 0 T %) 2020 4F EZEARAEYL LA
IR B AT S5, WA HUIE A AR 2 SE B — H AR Y
KHE R Y AR FRE B S 2 AR
A5 A AN [F) T2 TR A LA it A HLIE AR RE A5 48 T £
HEAR g okt - HELE R IR BRI/ B 7 R A T

SRR AR R A 24 A T AT I 19 B8 KPR BE R8T, CH, AT N,O &
KAPOORT CO, MK EZ R =R AE 100 4F R I, P07 i
Y CH, A1 N,O X i 2 800 1) 51 #k 43 51 48 25 T CO, 1y 25 F1 298
f57 REH R CH, A1 N,O Ay ZEHERE . 2Bk A% H AR CH, HE
i b B R R CH, B 10% ~20% 1 KRS B A B
W25 B N, 0 K HERL " A FT W, TR E KRS I CH, AEHERCE 5
6~10 Tg' "' F 21 K, RE K ER AL 2.5~4.9 C, @ T
SRROFIAE M KA 3 5 AR e T S BRR PR E bR
T 20, Jre 22 G AL

H AT, CA K 2 T HUIEE AR AL RE X K A R & AR HE e
i AR5 B G 45 R 5 38 1T T 0 4 A R A 28 S i £ A X 7
P X KA CH, A1 N, O HERC 52 m ik 4 81, 48 HLIE % /2R AL e
BT R CH, HERCE KRR 5, 0 T N, O HEcR: . 2R
TEDRITREFT AL H 25 A DL &8 43 AR PR 32 X6 VL 74 A= 7K A HH i 2
AARHER 5 M A B0 B R AR 4.

PRYT = AR DN X 2 5% &3k, T ) 3 22 1) S A P X 32 BR T
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HuIX At X 45, H AT, A JCER = A b X KRG A PLIE A O bFoE 58
A Ut S ) A5 LA X6 Bk = £ b X 3L 700 X025 g 7 o S /K R
N,O F1 CH, HER B 50 4 ASTE 2. B b, AR F 9 DA R 6] Bk = ) b X
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1 #R57EZE
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TR A T AR A8 SN T B XK AR IR
K (114°5" E,23°1" N) . iZH X & W31 7 XS %,
KGRI, 24P 22 €, FEKE 2 200
mm. X 212 b X 3 (4 R AR AR 2 6 b = 1
HE R Hh X LT R 2T 38 - 458 pH 5. 8, A AL i it
IYECA 18,60 g-ke ™! AR RATECN 1.10 g-kg ™',
SRR 0.88 g- kg, P RE BN
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Fig. 1 Dynamics of temperature and rainfall during the
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early and late rice growing seasons in 2018
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(CK) LB (CF)  Z&HAPUIE (SOF) A2 & A HLAE
(COF) Bt A HLIE (FOF) F1 K & A HLAE (STOF) 6
RIS 4 N E SR SR 24 A/ IX BEALIX 20
HEF AN X A 42,75 m? (7.5 mx5.7 m).4
Tl HLIE A P2 T 254 A AT

g T A= R S A AR 2 R A HLIE,
FOR FHAAURHERE T2 AR A = i B R . 1 Je
XA GFEFHE— 2 LI HE R 2 20 m, $E2Y9 2.5 m,
F2 1 m P ZEPRIR AR5 B LR R BHE LIS T
Bt (SRR FRIR A 15 0 AP AUIRE 29 20 d
Je 15 1 T (G ML RHIE G B 2B B, 29 30 d
Jei AT RSB 2R B A HILAC A HE IO A A o 0 e R A R
FEA WL R e SR A 0, SE B HILIE 9 6 3 k.

ORI , B LI A =i [ K, HLHERE 3 R v A A
AN S A B2 S ] I e i)
FRor S W R HMEAL R NH, N,0 F1 CH, SFS K
FIHEROM R FT 4 . 42 J A HILAE SR FH i 780 4y 34 Ak =
PRI T2 A BARA = B Ry . A AR 100 °C 42
A RS KOG ZE R 1R R A, X — i R 5 h
Aoy, LAk I TEE AL B Y, [ ) 28 v s i g2 6 )
e PR R A L TR AR AR 2R K 5T R S MERE A A S5, il
XS ZE I AR ) 45 2] 1 I DA 3k B 8 2 )
H . KB A HLAE 284 v 1 P Ak B i A, Ak 4
Jon v e Ao XS 2 PR T T Ak, (LR 28 i i B £
A HLAE A A 22 i 1 K R ik B8 ) A LA
A AL Ak B Ry A5 A IR, A 105 kg -
hm (LA N 3F) , B EARE  an e 1 . AL e gb B
T HIRE R 45 IR 2 A& A BB (N P,05 K, 0 [ i &
SR 15%) A IR EHEN 150 kg-hm ™ E &
HEFH A 240 kg hm > 20 BA HUAC (284G HLAE B

HHURE M R & 50N 1.63%, 4l 13 H & R
6 441.75 kg - hm™; 4 Ji A7 AILAE 1 20 0 & 4 B0k
2.35% 4 T 55N 4 468. 05 kg-hm ™ Hr it 47 Ml
NE T8N 4. 43% , 4T3 4R 2 370. 15
kg-hm™ ; KA UL R =508 3.23%, 26+
4R M 3 250. 81 kg+hm 2.4 R HLAC AL 3R FH 2
T A0 - 455 45 R T A g I 2 AR i I — YK it
FH 5 WA FEE R  fh HE A B 4 65 35 A A3 BEAE 2 ¥k
Jiti L.

F1 FELEHERER
Fertilization of different treatments

kg'lﬂm’2 JLAN 3

Table 1

AbFR FENE Sy EEAE
TChE 0 0
e 78 27
KA 105 0
TR IEAE LI 105 0
A AL 105 0
KA LI 105 0

T ) D A7 3 360 JOT FH K e b 3 b R 6 7 2
S HRRT 2018 454 A 6 Hii LA 4 A 9 HIf,4
H 30 Hti/rEERE (fLAEALEE) 7 A 20 H R AglcE],
WeE S FEFFASIS BB RS T 2018 4F- 8 H 8 HIifi &,
8 H 11 HIf®L,9 H 1 HiE/rBEE (fLABAbHE) | 11
A 15 HWcH], Herr B o)y X K i 1) A8 3y =X
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5 [ PR — . I A P2 T 2 Mo IR AR AR At
TEIR BT 4R 2 BT EAT WE /K HEBE B T, SR it AE 4
B SRR T RS ACIRES 1 H 247, IRl 7k
DIEAERFAE 5~10 em; ZJ5 P IRE I 354544 2 4>
FE I 0 T i LT A2 K TR R, 2 K e i B R K B
H, 5 Je el

1.3 HRRESHHN

1) CH, FI N,O SRAE fff A mE A8 - M i k.
AR RCT 2 0.5 mx0.5 mx0. 6 m, £ 440 1 83 7R
FELT, B B /ML, P R 10 A
(R BE RS R SF A 0. 6 mx0. 6 mx0. 3 m, REERTE
JIEJE R HBHEA A, IR REKE AR b AT M.
SRAREIT AR A TR b, 7 IR e A B 3 ALK,
A5V AR A Z o) %5 3, FE 565 0,15.30 min B HH
50 mL V5 #2212 Al HUE T AR 30 mL, A 15 mL
B PERE R, I I i e 20 RS SR AR ] Ry B
I+ 08.00—12.00, KFFAERKIART 2 N HEES d REE 1
W, ZJEHET d RFE 1 WRCRR & 75 I SE 50 = I 1
AHETEAY (Agilent 7890B) Il & ££ i Hh CH, F1 N,0
() 5 SR B T ASORE D6 S 880 AR I 4 Sk K07 251
AR &% (FID ) , AT 2 CH, & &, T /R 250
C .54 H, fiiEw N 60 mL-min™", S 4iss S imHh
400 mL- min™" 5 J5 A5 0 #5 O fdcHh T 9 R A N 2%
(ECD) , I N,O & &, T./Ei Al 300 C, &
5% W e AN 2 mLemin™'.

2) 7K A i I KA AR, N TR I
JRARE AL BEAS /N DX B K R A T AT, 9 R o i, 3Kk
A% R A B ) 7 o

BESEHIMITE R E
CH, F1 N,O Heoa &7 58 0k
F=(M/V,) «H- (P/P,) + (T/T,) - (de/dt)
(1)

K. F R CH, HEEGE & (mg - m™-h™") B N,0 HE
BOEE (wg-m™ « h™' LA N 1) s M NS AREE IR i &
(gemol™) 3 Vo ARHERIL T (1 BE JRIEFL(Lomol ™) ;
H HFASEER A RS E (m) 5 Py HERAER LT 1
KRAUES(101.3 kPa) 3 P R AH N T, RAEI 46 4
HMFEILTAAS X CH, AN, O B 520 1] DL Z 0
HORCS Py AR RIAE s T R AR il SR S B i S I A
ISR (K) 5 Ty A FREAR ST 1) K AR (273
K) sde/de A AHE#E A (pL- L™ »min™").

CH, 1 N,O SFHEMC & TF 5777 K AH 40 P Ik

1.4

401

KA H I A = A HE O BB, 5 A 4R
UCRAE H 48] B8 KB 3, B 45 B R 3X — B B i 28
SRR

LT PR K FES LAY CH, A1 N, O HERCE: (R
i) TR AR HE I R KRR 7 i B 4
g kg Fll mg-kg™ ' (LA N 3T).

U 2 MARER B IR ROV (A BRI R 3, Global
Warming Potential, GWP) 1158 /51 . 25xCH,, HEjil &+
208xN,0 HEE"", ik kg-hm™, L) CO, it

BN R R R AR 1 IR = RO (R AR HE
T FE , Greenhouse Gas Emission Intensity, GHGI) 11
ST BRI IR S KRR R Y Al ke
kg™, L) CO, it.

1.5 HIESH
i ] IBM SPSS Statistics 21. 0 24 & Microsoft
Excel 2010 F4%F A 5 B0H8 HE A7 48 11 4 B e 2 P

e 56

2 HRE5HM

2.1 KIEF~=E

SR KRR P U KA HLIE > B i A ALIE >
TR AU SALIE S LB LI S TCHEXT IR (% 2) . 5
JOHE X REAR LY, 5 s A it FH AR R A FLIE ¥ 2 3
T KRG PR (P<0.05) . KEAHLAE B &t A HLAE
FVE A HLAE Ak 3 AH XF P00 AE Ak B3 o 7 A
BRI T 25. 6% .25. 3% 1 18. 1% ( P<0.05) ;
KEEATAILIE A2 A HLE FH A7 BT Ak 2,38
TR, A BN T 11.5% 12.2% F1 7. 1%
(P>0.05) MNAAEKFE 2K E , KA HLUIE 8t
AAUIEFE A VUL AL BAE XS F AL AL BRI T 7K
R, 43 19.3% 17. 1% F1 15. 5% ( P<0.05) ;

ZRURA HLAE AL BEOKARS ™ A I 2 (P>0. 05) .

*2 AE4LEKE=E
Table 2 Rice yield of different fertilizer treatments
kg-hm™

LA e e Bt
3 943. 8+£232. 5¢ 3 129.5+636.5b 7 073.3+401. 3¢
5049.2+155.9b 4 078.2+318. 8a 9 127.4+275. 6b
4900.5+198.5b 4 061. 1+171. 5a 8 961. 5+454. 4b
5961. 8+303.9a 4 577. 6+139. 8a 10 539. 3+353. 4a

Ih 3

Jhe

e
YA PUL
TS B
BrEEA LI
KEAPAE 6 340.2+141. 2a 4 549. 1+289. 7a 10 889. 4+323. 3a
E R —F AR ER R S LA £ 5+ R % (P<0.05).

6 326. 6+245. 3a 4 365. 9+168. 8a 10 692. 6+228. 3a
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KRS A 28 5 A0 4 PR A 7™ S B A R {1 e
AW, IRE Z A %5358 2 500 IG -
.2 800 TGt AAHEA ML A2 AP e A AL
JE KT AT HLIE Y 2B 7 BUAS 4393 24 800 I -t 600
JC-t7 150 JC -t 700 JC -t KR FIG A A0 B 2
¥ 1125 J6-hm ™, JCHE AL AE AR B A9 A T 2% FH 43
W24 5 250 JG-hm 21 6 750 JC-hm ™, 4 T HLAC AL
FRAY N T 283128 6 000 JT -hm > FEAMAS N 3.2 I -
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ke ' NF 3 AT LA B, SAUAPUIE A2 A HUIEFK
A HUAE A FHAF X P I A BR A4 48 fin T /K A A 2
PR A WA R A 9K 37. 6% 9. 9% FI 5. 4%. 7
ERE , PEE A PR B G5 A HUAE AL BEAK A
HUAE Ab 3 LE AL AE b 343 5340 T 15. 5% (17. 1% Fil
19. 3% AR A HUAE | K AT HLIE FHT ek A HLAE Ak 32
AHGE Ak B &b B 359 38 i T & R, 340 S )k
24.2% 41.2%F1 69. 4%.

x3 AREAETREHMESFNE

Table 3 Annual economic benefits of paddy rice fields under different treatments JG-hm™

b Ak 3k ¥ 2% AT % SUAR HE 2y IRTE]

Jhe 0 2 250 10 500 12 750 22 634+ 1 284c¢ 9 884+ 1 284c¢

e 2 094 2250 13 500 17 844 29 207+ 882b 11 363882 he
S HLL 10 306 2250 12 000 24 556 28 678=1 454b 4122+ 1 454d
PEIEAHLAL 5362 2 250 12 000 19 612 33 726+1 131a 14 114+1 131b
Bl AL 712 2250 12 000 14 962 34 216+731a 19 254+731a
KA P 4552 2 250 12 000 18 802 34 846+ 1 034a 16 044+1 034 ab

E BRSO R AT AT L= E RSN, A = - SRR R — R AR E R R Ty 452 £ F 23 (P<0.05).

2.3 JkFEHE CH, HEM4FAE
H MREK R D CH, HEBGE 2 2h S ARk n i 2
FiR. R HOCH, HE B0 & 2 LSS L 0.04 ~
263.51 mg-m”-h™".CH, HE EEE PR 1
AW, Z 5 BRI E A HLAE AL B 55 0 i cH, HE
AP (42.97 mgem™-h7")  HARALEE CH, HEGHE &
LR T RREH CH, HEBGHE & 58T+ = 5 FEAIK, CH,
He sl M B IR RS 20 d 24 0 P GRS
FH T K TV 75 T, 4 A0 FT CH, HE0E B A 5 0%
FH 45 o J FH ) 52 7K 38k , CHL, oo 2 1 3 A 31
BITE, WE it —2 F BRI TR ORFE R RA PR
Ab PR RLRE D CH, HERGHE & T AR AC R TC AT X R Ak
PEMRRE H CH, (% HE 50 5 A8 1k 5 A 0 ~ 180. 08
mgem”>h™' FEARRLUS BV B CH, HEk R G, B AE AR
PG 1A 2847 B HE 7K 30T 9 728 A 3 A8/, R A 0
BT 9 H 10 HIF4R, e H i K PR s i b sk 9% =+,
FKALFRRE H CH, HERH 2 TG T R0 T %
HF 10 H 10 H&53, 2 J5 H 8 & K ¥E Bk, i Ag i
CH,, HEE 5 R RE A Bt b TR A, & KA
A AL FEFE I CH, HERGHE = 4ERFEAR KT
KFEH CH, 2Rk E £ 4 s B g
CH, SBHEBCRAR Y AR A LI > B A HLIE > 5%
YA HLIE > K E A HLIE >4 AE > T IE. A5 b T JE I X)
R it A HLAE A AL IR 25 g 25 386 1 A8 D cH, HE ik

(P<0.05) SR A HLAL Bt A HLAL AP ML R
KA PR AL PRARXT AR AL B, CH, SRABHER &
BN T 498. 6% | 339. 2% | 235. 4% K1 213. 7%
(P<0.05) .BufE H CH, SAFHEBGE AR K A R S A L
A > 3Bt A UL > S ¥ HUAE > K A P > 1B AE > T
JIE, AR SRR T — 3 (R A ) CH, SRR
TR T LR A TS N 5 O AR X REAR L, A AR
FAL A Ab 2 35 10 25 14 i g . CHL, HETC (P<0. 05).
TRIEAPUIE A HUIE  SRBa HUEF K WA PLIE
ALFEARXT FALRE b3, CH, S HER & 2 )38 m T
239. 5% 208. 2% 107. 8% Fl1 80. 2% ( P<0. 05).

Fx4 2018 FF BBEARLE CH, ERHME

Table 4 Cumulative CH, emissions from paddy rice fields under

different fertilizer treatments in 2018  kg+hm™
Qb B L e R it
JehE 69.0+8. 5d 203.7+25.4d  272.7+31.3d
ol 197.7+23. 9¢ 346.7+43.6c  544.4%65. 4c
FYADUE  663.0+75.9b 720.5+95.4b 1 383.5+125.8b

TEREAHLIE 1 183.2+159.4a 1 177.0+138.4a 2 360.2+261. 6a
A HLAL  868.2+103.3 ab 1 098. 7+142. 8a 1 966. 9+237. 6 ab
KEAMUIE  620.0+87. 5b 624.6+85.3b 1 244.6+155.9b
E B I ARERR F AL £ F 2 (P<0.05).

2.4 JKFEH N,O HEM4S4E
JKFEH N,O HEGE & 3 52w 3 s, H
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Fig. 2 Dynamics of methane fluxes from paddy rice fields under different fertilizer treatments during early rice (up)
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FEEH N, O HEjik =4 v AE 8 1 rb RS 300, v K 3
N, O HERGH 2 A 7 fH. R AE A K 45 AL FE N, 0 HE
T A K ME o 35.59 wg-m 2 -h ' (LAN i) (5 A7
HALRE AL B ), fe/ME A -40.49 pg-m™-h™' (PA N
) (6 A 11 BALAELLEE) BAkAE , A E N,0 HE
G AR PR AN WA IRk v ) HE 0. e
A N, O HEl =2 A A=K I W K R 4 T
Je 145 A 38 N, O HEJHGHE 2 (. MR N, O HE
OB R A RIE N 69.23 wg-m2-h™ ' (LA N 1) (9 H
28 HAMEAHLIAEALBL) | Fe/ME N -36.69 pg-m™ -
h™'(BAN 1) (8 H 20 H KA HUAL AL FE ) . 16 5 H
N, O HECH 1 28 fh i B g R T LR R T8N
B2 1 N, O HEC . UL B RS T N, O HEBCRRAE K
F,N,O HERL R FH E] 7K 73 2% 1 A48 1l 35 B A 56,
N, O HE 3= B4 v 7 s T30, 7K 301 N, O HEJim i

Z RA.

KA H N,0 B & R 5 Fros. H 5 1
N,O FBHEBCRAR U R B A HLAE > F A AL > K
A HLAE > AR AE > 25 HILAE > TCAE. 53 fef A HILAE 1

&5 2018 £ BEAFLEN,0 RRAHE
Table 5 Cumulative N,O emissions from paddy rice fields

under different fertilizer treatments in 2018

g-hmi2 JLUN
b E LR e it
Johe -219.8+35.2d  -76.429.7¢  —296.2£35.9c¢
o -103.8+17.6¢c  10.8%2.3b -93.0+19. 2b
SYAPUE  -111.6£15.8¢c  59.5+8.7a -52.127.2b
RIBAHAL  -11.9£2.7b  -56.3+6. 6¢ -68.26.9b
G AL 10. 4+2. 0a 22.2+3. 1b 32.6+3. 8a
KEAVAE  -91.2£12.3¢ —165.8+21.9d  —257.0+34.2¢

E B I AFER R FHE L £ F 2% (P<0.05).
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Fig. 3 Dynamics of N,O fluxes from paddy rice fields under different fertilizer treatments during early rice (up)

and late rice (down) growth period in 2018

FALFEAY N,O BERHERCE 4 R A e fg D N,0 2
FRHERC AR YR R 25 HUAE > 37 s A LA > AL IE > £
JEA B > T > KA HUIE. AH LT 5L A 2=
N, O HERCH Ry B ., b 25 A LIS i i A AILJIE 0
FERE AR PR HH BT BH 2 9 N, O HEJI. 2% 1 X 7K Fg H
N,O HEHOK A, H A5 Ab #HKFE D N,0 2R HE K
HUNHEZ.
2.5 Jk#EH CH, #1N,0 SE& B =M K& HE MR E
KT ERE VRN KRS P MUK A CH, N0
OB R TR T A AL AL AR R R R IR
M CH, 1 N,O FHEHCR: (55 6) A Kb BB R £
Foa CH, MR & FoR A 02 1 A HLIE b 21 5
(224.0 g-kg™) , TTHEAL PR ARAK (38.6 g- kg™ ) AL

FIAEALARALFE | 75 HLAE 4L BE 2R 7= 5 CH, A HE
R LT B SN (P<0. 05) . A BAL7 77 A NLO
PHERC R ok B B R BT G A B IE Ak B 35 R I
{8, AT AL BI) g G (8. A TR 2 A HILAE Hh 2K T L
HEAGER L R BA i N, O BRIk (-23. 6
mg kg™, DL N i),

J T LA VRN KRG HHERL R CH, AT N,O X i
SRV TR, T T A A BEOK RS FHERR Y CH, R
N,O ) GWP (3 7) .Br#r et A HLAL AN, | 6 A HE
T N,O 1Y GWP 348 7 {8 /K e FHHE LAY CH, 1)
GWP KT N,O, Xl 2 %00 A9 5T ik LT 43505k [
CH,. JCHEXT RE A 5 GWP Al , A HLIE AL AE b # 15
fe TG AR A B AR A HLAE B A HLAE S8 AL
N K B A ML AE A B AR X f I8 Ab PR LG R L
GWP /% 5| 58 Jn 334.2% . 262.1% . 154.5% F
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128. 5% (P<0.05) A HLALALHE | B GWP H5e i 14k
PR A HUAC AL B, S AR 2 K A HLAE b 2.
KR H R 2 SR HE GRS (GHGL) J& 48 25 77
LA 5 R A ) TR RN, T DAAR G MK 7K
FE A P20 2% AR B A0 25 45 A R BT ek A ML Ak
FEAN B IR HHECARY N,O A GHGI ¥ fafl (55
8). Horf L AR AL B GHGI fe A, KR 42 72 1 kg
IKFEW Y N,O AH Y T RSl 12.3 ¢ CO,.
L WaRE HHERCR) CH, & GHGI i K F N,0, Horp 4
JEA LA PR =, BEAR 7 1 ke AKFEHERCRY CH, A
T RSP HE 6. 3 kg €O, GHGI it i35 12 A
JEAHLIE Kb 38, foe 1% 0% 2 A0 IE A0 3. AR 1 T 16 1 Ab

*x6
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BOAREE AL St g MR 2 HLIE A K 3 A
HLAE &b B 24 GHGI 43 B BE i T 273. 8% . 206. 5% .
157. 1%F1 90. 5% ( P<0. 05) .

3 g

Ji FE A2 B8 A5 HILAE B A BILAE A K B A HTLAE AT
X ALY 35 B0 1 R ™ & T P A5 A AL
A J5 KR = A T e ik 55 DL o 45 2R
— B, HAE AR R v A B, R 6 26 DR 2
NESE BB AL AL o 7K AE 0 B, $e i T T4
BRAERPRL ) 73 BC LE 1, 3600 1 KR 6 T 2R e HE
HE I AT B 38 7 A [R) AT REE A - 8 5 U /U R

TE4ABEMIRE =2 CH, 1 N,0 H =

Table 6 CH, and N,O emissions per unit of grain production for different fertilizer treatments

HPR TR CH, HFR/ (g-kg™")

HRE 7 N, O HECE/ (mg-kg™", BL N 3)

Ab = — — —
R W A 5SaN L W A Mt

ThE 17.5+5.3d 65.1+10. 3¢ 38. 6+6. 8¢ -55.7+19.2d —-24.4+7. 3¢ -41.9+8. 4d

e 39.2+7. 6¢ 85.0+10. 8¢ 59.7+9. 6¢ -20. 6+4. 4¢ 2.6+0.7b -10. 2+3. 3be
FYEAPUE 135.3+21. 6 ab 177.4£29.4 ab 154.4+30. 1 ab —-22.8+4. 3¢ 14.7+3. 8a -5.8+1.9b
TR IEAE LA 198.5+35.9a 257.1+35.0a 224.0+40. 2a -2.0+0.5b -12.3+4. 2¢ -6.5x1.7b
BrEA LI 137.2+21.9 ab 251.7+43. 8a 184.0+34.2 ab 1. 6£0. 5a 5.1+2.0b 3.1+0. 8a
KA LI 97.8+15.9b 137.3+21.3b 114.3£17.8b -14.4+4.9¢ 36.4+9. 4d -23.6+7. 3¢

E B A ARERE FA A AL £ F 2 F (P<0.05).

®7 FRLEBEESEHEEIKIGEEL(GWP)

Table 7  Global warming potential (GWP) for different fertilizer treatments

kg-hm™, L CO, T

CH,-GWP N,0-GWP M GWP
AhFE - - - ~ - ”
g Wi it A Wi pESTY A Wi Bit

T 1932+319d  5702+783d  7634£1023d -65+11d  -22+6¢ -87+1dc  1867£293d  5679+982d 7 546+1203d

ai 5534+882c  9708+1543¢ 15242+2398¢ -30+7c 3+1b -27+5h 5503+90lc 9 711+1489c 15214+2 243¢
YN 18563+2598b 20 1733 034b 38 736+5 091h  -33z4c 17+4a -16+5h  18530£2986b 20 1913 142h 38 7215 349h
EABUE 33 129£4 099a 32956+4 572a 66 085:8903a  —3+1b ~16+4c -19+7b  33126£4501a 32939+4 778a 66 065+9 033a
HEEAHUE 24 31023 559ab 30 763+4 493a 55 073:698lab 3% 1la 6+1b 9+2a 24 313+3 387ab 30 77024 829a 55 0836 731ab
KHEAHUIE 173602 330b 17 487+3 103h 34 847+5 128h  —27+4c -49+9d ~76+13¢  17333£2409b 17 438+3 301b 34 7715 028b
E R —SARE R R R E e AL £ F 2% (P<0.05).

#x8 AREAEBRESEHMERE (GHGI)

Table 8 Greenhouse gas emission intensity ( GHGI) for different fertilizer treatments

CH,-GHGI/ (kg « kg™', L) CO, i)

N,0-GHGI/ (g - kg™', L) CO, i)

& GHGI/ (kg - kg™!, LA €O, )

Qb3 — — — — — —
LR e it TLf A 582 LR AR it

T 0.5+0.1d  1.8%0.2d  1.1£0.2¢ -16.5#4.5d -7.0+1.1d -12.3%£3.3d 0.5+0.1d  1.820.2¢  1.1£0.2¢c

i 1.120.2¢  2.4%0.3¢c  1.7#0.3¢  -5.9%1.2¢  0.7¢0.2b  -3.0+0.7b 1.1£0.2¢  2.420.3bc 1.70.3c
ZYAPUIE  3.8+0.5ab  5.0+0.6b  4.3+0.5b  -6.7+1.8¢c  4.2+0.7a -1.8+0.4b 3.8+0.5b  5.0+0.6b  4.3+0.5b
RIBAHIE  5.6£0.8a  7.3x0.9a  6.3£0.8a  -0.5+0.1b -3.5+0.5¢ -1.8+0.3b 5.6+0.8a  7.2+0.9a  6.3%0.8a
BEEAHUE  3.940.5ab 7.120.9a  5.2+#0.7ab  0.5+0.1a  1.4x0.2b  0.8%0.1a 3.9+0.6ab 7.1%0.9a  5.2=0.7ab
KEAHIE  2.8+0.4b  3.9%0.5b  3.2+0.4b  -4.3%0.9c -10.8x1.6d -7.0%1.lc 2.7+0.4b  3.82x0.5b  3.2£0.4b

% Bl — 51 AR 2 R B 59 69 4L 3219 £ 235 (P<0.05).
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U R AN [R) e 25 1 K R 7= i B 22 R0
SR A5 Tt NE A B it 2 A ), R AR TE 0 A 398 ) ek
BN T A HEr AR R S, XA R A S LA NH,
FER AR IR S A 7K A m] W BsoOR) i
R R, WA VA VLA T E— B
[E], KRB 5 2 R AR A B e, ey K R 7=
TS AN, Yang 2515 R 5% & B HLAE B AR AL AR
AR FRRER R LT R R ZE WL,
FEHEAN T 3743 18] RE AR 25 A0 H A9 AP 9T R
A HLIEES /38 A AT 2 3 K A 7= 12, i A8 HLIE 58
SRARARAE ) 2 A K R = L TR A g
il A HLAE R B A AR, HoAe = T2 2 M &k
CHERE , i AASWF 5% v 25 2 AILIE RS AR AR IR 15 7K
= E AR 5 R 0 BIF 9 3 1 4 SR — B it
ZHAHUIEARNS TR S BOK S 7= W R A I
PRI AT BB AR AT DL AR A O R 1 A= 7 s R v AR A
SHEORE NH, 8 U 0 B 25 L s BRI it
KRG U nl (KR A 8 IR LS R T
B, 2 M HLIE A DL R 518, s R
BEHOH R 5 KRG 57 43 WO TE L, 5 BOK FEAS RE
IR SR FH AU

JKFEH CH, EZMHEEOR , &+ cH, f=4&
UK G R U1 o R GUN e e W (YA SUEAE
ARBFFE K, AR EAE AL R /KRS H CH, Hifik i
ARACAFAE A — 20, CH, AYHEBCEE e K B 1, 3
FEUH HIE] K A3 £ F 28 I CH, HERR /Y 3 25 i A
T ] 7K 43 2% A R ) B A 38 A R AR A TR
HLAVE, AT XF = 38 mp 7= B s oty B R Y e S Ak 4 e
VAL BUR B P AR S RS I CH, PR, 5
JCHE HEAH L i A S 25 5 hn T KRR T CH, AYHERL,
XA RESEMEAE AR T KR AR K R E , KRR R4
WA RN, Ry e B e T R TR
FEPIR S SRR AL EAR L i AT HLAC E 5 3 4
THREH CH, mHER A YUE P A HLR S50, vt
B B ety AR T S & B AR AR [ AL
) REE AR 2 it 1 38 SR A SR A7 1) T B, A R T
7 e vl TR A A R R 0 O TR) S R A ML Ak
R KAEE CH, Hedc R bR 80H  BARTR, (284
HUIEAL B CH, 2B AUHE A & i i, K B A HLIE &b B
CH, REHEIE RAL, AN A PR T AR
SECA PR S AR, 5200 38 b s B e vy 5 A
FEVE 41 B A0 =F B, M 3 5k cH, HE i B

B

JKAEH N,O HERRE 13 N,O 7= A fls 45
YEFIBZ5 5, HAZ i NE | EE 1] 2K 0 R i 8 45 PR 35 i
WK A IE K B, TCiE 2 PR 0 A e e, A [ it A
SEFETR N, O HEGHE f AR fb# BRSO R 3 A~ K RS
A H BN, O MHERCE 3%, SRR R R (8 5
EREE AUTER AR 20~ 30 d J5 0498 H Y a] B 0 HE ik
W AT 69.23 pg-m 2 -h™' (LA N i), A
FEARE KRG N, O B HE 0 . 8 H U ]I
PR HEGE AR BOE AN KR A B 8 N, 0 RF R
B, B BT UL 2 B AR A A [+ it A A
AXHERG KRG I CH, 1 N,O HE R i it % P2k
UG I EIK 3 25 i 2 5 ) 1 /KR T N, O iy HE
JC AKORE R fi FE 1) 7K A7 4 VR LR = £ Ml [X o 7K
Feiili, R WAL TR KR FORAS T, A8 IR A A
PRl R AE A RS AT R B, 8 A R
ATIER) N0 i — 48 5 R N, A, AR5
FRRUIE A 105 kg-hm (LA N ), 5 EHGER A
HEFH A AR AR5, k> T KRG N, O HETR it
FHAFEIZEASA HLAEXT KRG N, O HERC 52 0 2 £L
D FHSEAISY 2 W H R 2 G WL AR B AL
Tl R T 53R R P 4 2 2 TR R A S R
KA T N - TR W R B R R LB

i HLAE AR L0 AT 78 A b e b AT H AR 14 52 B
TIEEFH A (0, i vh BT SR AR .4 FoAS )28
RUG HUACAR XS AR A 34 2 38 i T cH, HEicE , [
KR N, O BUHEBUKF AL, GWP il GHGL 2.3
Fhn FEIEFE T CH, HEBC. 38 % A HLAC HE AR o 72 A
SHERCOK B CH, AN, 0. i T2 )68 A LA 3k 1 15 ]
W AR B N e A ROk E RS
A HLRE AR =R ol A el A rp i T 2 AR AR
A ST AT HLAE A S 56K DRI T, AR A MLAE R A LA
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B A DL AN P BB 22 AR A S PR S,

4 8

Tt R S A HILAE B fef A MLAE A1 2K B A HILIE AR
XFF AR 3 0 T K A A, B 43 0 A 15.5%
17. 1% 1 19. 3% ( P<0. 05) , {Hjiti ] 252 A WL J5 7k
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Effects of organic manures on rice yield and greenhouse gas emissions
from double-cropping rice fields in the Pearl River Delta

QIAN Dong' HU Mingcheng' SHEN Weishou' LIN Xiangui® ZHONG Zhenfang® QIU Chongwen®

1 School of Environmental Science and Engineering/Jiangsu Key Laboratory of Atmospheric Environment
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Abstract Paddy fields are an important source of methane ( CH,) and nitrous oxide (N,0O) emissions.In this
study,an in-situ rice field experiment was carried out to investigate the influence of different organic manures on
rice yield and greenhouse gas emissions in a typical double-cropping rice field in the Pearl River Delta region.The
treatments included no fertilizer ( CK) ,chemical fertilizer ( CF) ,stack organic fertilizer ( SOF) ,rapidly composted
organic fertilizer ( COF ), fresh organic fertilizer ( FOF ), and sterilized organic fertilizer ( STOF ). The five
fertilization treatments were applied equally at nitrogen level.The static chamber-gas chromatography was used to
measure greenhouse gas fluxes in this study.The results are as follows:1) The order of rice yields was STOF>FOF>
COF>CF>SOF >CK. Compared with chemical fertilizer treatment, the rice yields under STOF, FOF, and COF in-
creased by 19.3% ,17. 1% ,and 15. 5% (P<0.05) ,respectively,and their economic benefits increased by 41. 2% ,
69. 4% ,and 24. 2% ,respectively.2) The total emissions of CH, in the double-cropping rice seasons were in the or-
der of COF>FOF>SOF>STOF>CF>CK.Compared with chemical fertilizer treatments,the total emissions of CH, in-
creased by 333.5% ,261.3% ,154. 1% ,and 128. 6% under the treatments of COF, FOF,SOF, and STOF, respec-
tively (P<0.05).3) During the rice growing period ,the CH, was still the main greenhouse gas in this region since
the N,O emissions of various fertilizer treatments were at a low level.4) Compared with chemical fertilizer, the four
organic fertilizers significantly increased the global warming potential and greenhouse gas intensity of rice fields.
From the perspective of the whole life cycle ,the COF has shorter composting time and less greenhouse gas emission,
and thus is more economical and environment friendly.
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