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i E:lae)hitid v G Aaasrine A X L7 xR A i) Kk, % & 5 A RAS s X 4248
BE(C) VG R VR 0B TR BE(T)  eT AR X BE(B) VR VR VEBE(D TR A (D), A S 3T HLIEBE(CK) 1B H
Xt B8R F A RS A - AUAR & R AL R B A SRR AS A A F B A ASE CH A COHFAGRZ T, il T RAG A4 H
WHEAKBAFFLERVET K ORHARE T E,CRERA D, K CKFH K1 794.3~2012.3 m/hm?, 38 % 4% H
10 654.13 kg/hm’, 12 = AA 2 804K, 7 8 822.59 kg/hm’s 438 = 7 dy [ &L 2 HOR KB 2, 4 9 611.27 kg/hm’, {2 8 HE 2
R SERBHA 12128 kg/hm’s 456 %A T8 A EB(D) AR TR ZE = 7 @i L A2 Ak A 3
7, 3R H 10 700.29 kg/hm?, & CK T3 5 K 1 449.2~1 618.5 m/hm?, # & # 9 078.99 kg/hm*. [ 25618 &
(D) A BHE R B T WA A AT, RIS R T A R AR,

X O RAS; AR SE Pl AR
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b BB 3 DL CHAAN COL TR AP B R A, 5 R SAT AR L # . [RI CHL A CO 2 515416
IR, AT, CHL AT CO, A 5210 A% BR34BT 8 B 2 AR D), 4 BRI 25 2008 R D ik 28 40 ik 31 1
15%F11 660%™, 1 A% H 42 CO, 5 CH. 1) B HEBEES, CO, A2 - P 1) 32 BEHE S AR™, A% H CHL A S 2
AR HERCE 1 20% M. P A2 AR R K1, 802 2015 4, FRIE KRS R T AR 3 021.6 /3 hm?, 3% [ (1) 1%
HemscE 7t SR R B E RO, R HE R s R R 2 W AR B, A R A B AN R
M) 7K e (1 77 B, 2 S M R EE A S R G B HEAS ), R AR 28 R HIBCHEBR T 2 SRR &R, MRS
1 R T IR B A2 A1, 38 52 25 i () A S8 it S5 5 M, R R it it A R AT O FE A B LK o B
i 55 DA B FL A ARl Ak 2 R 3R A5

W T T S AN R (0 7K 2357 B e A2 AR H B HE A 1) = LR PR 25 2 — 1), SRk i 52 i R HH CHL 5 CO,
HER e FE K o B oy 9 HEE S HEZK S G S5, A [ 110 SRR A 2 i) 1 438 (10 B A ) A A7 PR B AN A A Ji rlL
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R T G R TR A R )RR T SR A R R L KA I K P RO R E . By KRR &
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B, 9 K RE B 2 RE 7 (R 2 B b o3 0 33 SRR 5, 380 - S AR W v 3 T D i FE DI A AR
JEPY AT T KRR PRI 98 SR e B R T B A HE IO D B P 5 O, T KRR M AR ek L 3
P2 KSR T TH S8 BV FIRIE 5D o 28R F0 ST = 7K R I ASE 0T 8 Ml /K R R T 384 7 28 SR % K s R
(IR SR 2 b 7K E 5 A RO FR flt— e B S
1 MR575EE
1.1 X IE e

TRIGAE SE IRV A8 PR 2 B [ 5% 3 o B R 36 vl 3R AT, B 2R e VT A8 /K R E W 08 v o (LR 22 EL AP [X
IKRERIG ) , M EE AL AR N AR 4 1250447, Jb A 45063, R IX L FAEIR, TN BEE -, B+ ERE, HiEH
HUFR EIE3.9%, pHIE N 6.5, 2T N2~3 C, IR N2 300~2 600 'C. ZHETHEKKEN
500~600 mm , 347K [l 25 & &4 750 mm.
1.2 REHE

TG APLIE HCAE 7 S i i 5 ol RS (5 K E MR e AR X, A FE A I REBE (OO L U L VI I VEEBE (T L
R TCREE (B) 3 IR HEE (D AN T A2 B HEME (D), A2 13 FEVE L CCROAE e BB, JF e F ) /8 [X % L
R, HL 6 MRIR AL R, FE AL 3 IRE S, JE vt 18 NN X, SR FHBEALIX 250 A0 o 108 FH 2t AR 7 3 Rk A il
K345 BAN/NXTHA N 100 m*(10 mx 10 m) , /X DU & [ FHAE 58 30 cm, 5 50 em, J76.78 JE iR, DAY/
FHATNX B RATME . R IE 2 F R R 2 (B N & 46%) I IR S (& P,Os & 12%) S/ A H (5 K0 &
60%) o KA S FlCA 2 AR AR RS 345, PR 25 B 9 30 emx 15 em, BFUS HR . SR BN
110 kg/hm®, 288 it FH R FH 5 4605 2 it AR5 A, B it 4G L 491 D 6 A L BE AR L (2 8 A L AR AR BB & Lk 4.5:2.0:
1.5:2.0; % 4L P,Os K0 it FH 543 1) A 4580 kg/hm?, B E 43 35 A AN 8.5 M-8 (AR 43 A6 191D 2 kit i, /i Je B
B 101, BEARVEREAE 1 N o /N X BB, KA e /N KR . BT A /N X HEZK C i B R R —
LY EmTREELES em. ATE/NMXAE201745 H 10 HiWH ,5 H 15 HiEEAE, 5 B 19 Hidifk, 6 H 10 H it 5
BEAE,7 A9 H 8.5 MHHSATAE, 7 A 17 HGRAEAE 7 H 27 H{RIENE. A B 1274, MR8 EH G H 19
H—6 H5H)r8E6 H 6 H—7 H 12 HD k287 H 13—22 FD IR 7 23 H—8 A 3
HDO VA8 H 4—23 FDAFE A H 24 H—9 H 22 H) . RNAEEBA KB EWF# 1.

k1 KA

TR b BEH EENTE RO SEER WATH Sy ] LY I
RO 0~30 70%~0 70%~0 60%~0 85%~0 80%~0 70%~0 HARTET
I B QR (B 0~30 10~30 0~20 i 80%~10 10~20 0~20 HARIET
U ERE (D 0~30 0~30 0~20 P 0~10 0~20 0~20 HARTET
O TR EECTD 5~30 0~10 90%~10 fIFG 10~20 5~15 0~10 HRET
FBAS B (D) 0~30 80%~10 80%~10 | 80%~20  80%~20  80%~10 BT
B AR (CKO 0~30 10~40 10~40 1iF FH 10~40 10~40 10~40 HRET

T ARAE% Y AN S K A 0 R LA D )RR TR S Cmm) 5 FUAT 2 08 O (1K 70 3 21 BROK 20 i A K 22 BB ;38 B KR, F R
A B AT K (O3 BERIIBRAN) L H 2 K ANEE 50 mm, &K IR ANEE S d.

1.3 HIGHEFRAUREN N S 74
K H A ISR R AR AR, SR M RS SR A AR % £ o 5 1. CHOM COL3 A GC-17A
By AR BB AT 2 b 2 M AR HEBOE B B P
_ p.de. 273
F=ph- a3+ (

1 F & CH, A CO, HEBGE & (mg/(m*-h)) ; p A& CHL A CO, 7E bR IR I T # %5 B (kg/m®) : 70 9 5 0.714
1.977 kg/m’ s h 9 RAEIS KA R 9 A5 2000 5 5 BVAR A 7K 23 81 2 BI04 0 FE (m)) s de/de A2 SRAE IS 56 1A 1) SRR
AR (mL/(m’ - h)) s 2 KRR PR (CD .
CH. A1 CO, ¥ 3 I 8RR FH B IR 78 34 GWP iR = SR HE GRS GHGI i &, Bl :
GWP=34R, +R, » 2)
GHGI=GWP/Y , (3)
A e Ry, JKREAAE W CH R UHHBCR (kg/hm™) s R, A7KFE 24 B W CO, RTFHFICR (kg/hmD. 100 a
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FEETE, CHL IR #4508 CO K 34 152, Y R A7 AR P38 7 & (kg/hm®)

A /IS DX TS A N I T ) - S SR P K SR T /N X RE K B, R P R R R T R B N A iR
RTREAS /N X AT 25 A 2
14 BEMEES S

T IR 56 B R FH Excel EAT TIALEE , SPSS24 FR A4 34T SE i3 HT -

2 ERE5SR

2.1 FEAE CHLETHIRT U REEEHRITHEBNZE

AN A E MR AR PR CHLHE B & 1 WL 1. B 1 AT BUE Y, & Ab PR CHL HEBUE S 7R AN AR E
SAKABL, Fo s (B2 A S B . 35 A TR V6 P A 22 3R 7 A H S 28 AR, 6 17 F M HE R 2 R R a3,
BIRAEEAR/K . T.C.D.BACFEHFICE &AL 30N « MR E N5 BEIH 5 18 BIHPIR I, 2 5 % 78
PR SCH IER 2 URHETR 06, 22 3 I 4, L HE I T80/ v W i R % 5 T A 3L AE 4 BE A RN 9 1 441
HEI 2 VR T 0, ol R A AT % 5 CKOG 2 AN Vg At A o BE B AN TR T 1. AN [R) VEE IR
AEPE CHLZETTHERCE A4 AR 2. BHER 2 W0, 25 A0 B 44 B 1 CHL R HE iU &3 RN CK>T 4b 2>
B A>T A EE>D AR FE>C AREE . 5 FIEEBE R CHLHE U & 5 K, TW1.C DB b B 42 A4 F B CH, 2 T HEBUS
270 7 B CK RIS T 46.6%~47.5%28%~35.7%47.8~51.2%+43.3%~51.9%40.1%~43.3%. CH.H 5/K)Z
ML ZREMRRANK 3. HE3 A, CH AR S /K Z 3 2 53 IEAH K R (P<0.05),5 5 cm & 10 em
R FER L TEAR IR (P<0.01) , W BH/K JZ B G N2 72 — @ F2 R B35 s CHL AR, IF B 2R FE 7

ek CH HERL
60
= TANEE mIACTE mCACTE mDACE mBALEE =mCK
50 F
=
L 40
an
‘E’ 30
& i
I
=)
B ot
i
jas)
o
10 F
0
0515 0525 0606 0612 0619 0623 0627 0701 0707 0714 0721 0728 0805 0812 0823 0904 0920
39
B 1 B # A CH,H2E =
&2 AR EBRAIZCHAICO, & £ FH MHHALEE kg/hm’
L e R 75 41 4y e A ] S A LEE W
T CH, 2.65+0.14b 129.50+2.47¢ 23.76+4.10c 24.50+1.80b 13.43+1.99d 11.28+1.25b 200.26£14.96¢cd
CO, 130.55+9.57a 1921.464+22.81b 518.14+29.03d 603.39+26.19bc 433.714+39.72a 343.19+28.54cd 3950.4+64.75¢cd
| CH, 3.58+0.32a 143.06+£1.95b 38.57+4.72b 28.10+4.02b 23.86+2.11b 13.47+2.98ab 243.47+14.83b
CO, 147.23+15.74a 1652.13+45.15d  542.58+17.55cd  637.73+33.84bc  407.30+28.12ab 462.98426.73b 3849.95+43.80d
c CH, 3.59+0.15a 85.50+2.87¢ 40.17+6.07b 29.744+2.47b 20.14+1.74c 15.29+1.25a 187.20+8.11d
CO, 144.29+22 46a 1895.39+28.06b 577.70+£10.63b 797.79+34.55a 371.21+£26.63b 502.98+26.10b 4289.36+33.72a
b CH, 2.88+0.43b 104.01+£2.57d 37.62+3.06b 26.79+3.38b 12.85+1.44d 13.39+1.14ab 192.74+1.31cd
CO, 136.31+17.30a 1972.20+17.85a  565.82+14.52bc 649.29+24.38b 442.98+40.77a 380.52+37.35¢ 4147.13+£82.57b
B CH, 3.64+0.36a 144.16+£3.57b 26.33+2.63¢ 18.61+£3.12¢ 17.25+£2.04¢ 12.83+1.22ab 217.78+11.02bc
CO, 140.50+14.58a 1597.96+25.85¢ 644.90+20.09a 593.73+35.98¢ 458.324+35.22a 554.02+27.38a 3989.43+81.19¢
K CH, 3.76+0.25a 240.16+7.62a 50.42+2.23a 47.84+2.68a 27.94+1.60a 13.56+1.76ab 374.53+£29.14a
CO, 140.39+16.01a 1805.36+18.53¢ 464.28+15.52¢ 518.06+25.71d 414.10+£24.16ab 318.48+14.84d 3660.66+34.61¢

Y EAT AR EREH LSD V7R 75 5 5 2 (P<0.05) , Bl A HERGE B+bruE 22 CR D o
22 ARIQE CO. ZETHIMT U R EE FHR THIMAE
K AL COLTENL NI N A8 L 2. BB 2 T, 48 & A A AL BE CO HEBUM AR A —2 . 1R
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W, 25 A HE OSSR 3N 53 BE A S %5 A B HE 08 BT K, 78 4 BE AT HAF 4> BE RSt IHE RN =
W , 76 3 B R 30T B0 HE IR 18 . T 1.C DB ALFE . CK I AE 23 1) N 465.39.446.48 .437.20.465.96.411.35
362.57 mg/(m’-h) o Z 57 BE AR % A BEHE O FB T T B TR BT A AL 3 SO H IR s e , 2 R B
B, R WOGRAT AR S . B AR BE COLZE MM N 2= A8 WAk 2. HER2 AT A, & Ab PR 44 B 4b
H CO, Rt HEE A RN : C A H>D A FESB AAFE>C AAFEST AR FESCK . A W44 & 11 S A1 /K CO,
RIHFE B 5T CK(P<0.05) , Hr C A B HE N & 5K, 3 & T F A2 14%~19.7%, AR DB . T .1 4
FEA> 2 5 T CK 12.8%~14.1%+7.8%~10.9%+6.4%~9.1%.3.7%~6.2%. CO,HEK 5/K)ZF L 2 EZ
PIRARWNE 3. BRI AT, COFM S/KIZREE 2 —E AR R, HAHTMEA R E (P>0.05),15 5 em
10 cm + )2 FE .35 IEAH 2% (P<0.01) , i B3 20 1 i 2 12 i3k COLHEK

600
ETAEE mIbFE w CALEE mDACEE mBANEE w FALEE

500 |

=

G 400 G

&0

£ 300

|

2]

B 200 |

i

)

© 100 |

0
0515 0525 0606 0612 0619 0623 0627 0701 0707 0714 0721 0728 0805 0812 0823 0904 0920
H
B2 R4 COHE B &
(3 CHHMBE 5 REEAALEBEMHFEA

TRHE IKIZIR 5cem L EHEE 10 cm 200 F
CH. 0.278* 0.626** 0.684%
Co, -0.188 0.573%* 0.727%*

T ORAE P=0.05 /K1 FARSR, R HIRTE P=0.01 KT EAHSE

23 REAEE SHFOK B B B RN R PO mTA Wi sCAE DA AL = CK
R IR AL BT 7 90 S RE K IR P 3, i3 100 |

T AT, 5 7 39S 150 W TR A2 R R e A B 30153 33 ; 80|

S SO SR . T CK R B, 5 f |

SRR RECR . SR T, EHEN =

R, 4 B Rk R B B B N C.D T, & ©f

T.B AL, 43 5 CKF 177K 1 794,32 012.3.1 4492~ = 20

1 618.5,1 107.01~1 378.2.947.8~1 076.9.928.6~1 068.8 0

REH BEM AT mhREND SLEMY EEUN
£HM

B3 TRAEEAFH I HHKEE

m’/hm’,
AL F KRG R R 4. BR AT, 15K
T A B 7 AR 34 R T CK, AN [ 8 T Ak 3 7 o A v B AK
UON TR EE>B b3 >D Ab 38 >C 4b #E>T 4 #E>CK, 43 51 88 CK IS 72 761.94~3 712.04.490.41~2 859.71
1 724.25~2 957.72.949.25~1 923.54.79.86~1 687.95 kg/hm*,
k4 TRAECH, 5 COME BB FERIRT URHEHRGRE

yiseil CH,HFitE/ (kg - hm™) CO.HFE/ (kg - hm™) GWP/(kg-hm?) 7 /(kg-hm?) GHGI/(kg kg")
T 6 808.81+508.8cd 3 950.44+64.75cd 10 759.25+525.14c¢ 8 200.53+423.25bc 1.31£0.05b
I 8 278.05+184.41b 3 849.95+43.8d 12 128.00+193.27b 9611.27+1069.62a 1.30+0.14b
C 6 364.77+275.74d 4289.36+33.72a 10 654.13+355.28¢ 8 822.59::84.38ab 1.21+£0.04b
D 6 553.16+44.63cd 4 147.13+82.57b 10 700.29+109.38¢ 9 078.99+1166.25ab 1.19+0.18b
B 7 404.49+374.63¢ 3989.43+81.19¢ 11 393.92+356.51¢ 9 302.96+872.42ab 1.23+0.08b
CK 12 734.16£990.65a 3 660.66+34.61¢ 16 394.82:£964.85a 7 389.59+406.8¢ 2.2240.21a




AN [] 8 VB A B FH B R TG TR WS 3 (GWP) AR W 4. R 4 RTHN, CKOR A i 78 25 5 19 /K HE Bk
B AL IRAEAE— [ 22 7 (P<0.05) o 3R 98 35 b s 2R I HE 7 2 CK>T AL #>B AR FE>T Ab3#>D A #E>C Ab 3,
5 FhTT K E R BG It v IR T CK. FE H GHGI H /m BB 9 CK>T AL FE>T b #E>B 4b #E>D 4bBE>C 4k
B, BT K ERE AL R W) G 2 2 2 i, (B S CKAH B 22 73 2.3 (P<0.05) . H.CK ) GHGI 8.3 &1 111 K HEWE -
34

e FH CHL 32 B2 th R 7 CHL A 038 A5 43 it = 384 BB i 2 1™, T CHL R HE R E 2 VAR 7 B
LA B PR R AR B R 2R A, R B AR R AR P o B E R CHL B HEBO R AR A A 32 2
TG FH K A3 IR UL 5 - 338 08 B A Ak S AR A K R R i o AR 7T CHL I HEGE &5 F R /K 2 AR 40 2 85 35 1E A
KK ZR(P<0.05) , 1 I 7K A B 2 (2 32E 8 FH CHL B HE, 31X 5 T o 55 2 PRI E SOV R E 70 45 S — 2
It B CH. W HFBGRE E 5 5 om )2 2 10 om 2R FE IR 2 TEAH G (P<0.01) , Ui BB A5 358 B2 1 T i, A8
H CH . HE B IZHTHE K. AKFERAR G HENIRE 1, B [ RAFEKZE , B3 T ACIRES , L3R B R IC HL
MRS/ NESALARRIE, M CH AR B D . N BEIE , S iRE 8T =, L3005 3 T &, =
CHLAED I AE KPR A T 38 B R B A5, CHLHEFBUZ T3 K . 2 Al FH K 5 SO B3R 1 7 CHL AR
P A KRS R T CHL AL, s > o 315 K G 7= CHLUAE P R R R, T 3380 B 4k S T
HKFBEMIB ALK E , v CHA SR TE , HE s E 4k 820 K . B WORIABE S SN A8 B 3 3400
H 7K 27T CHLHEBOZ D> o A 70 AR 1 /K HEE AL 21 4528 & B CHLHE IR T CK, X 5 E RS ST
FLEE AL AT BESE BT CK BI7K 23 BRAR A T 15 7K W A B 2 Y28 285 AR A1 - 438 1 S i R A A - a3
TE BRI, 7 CHL A A PR A& B 1) AR A7 A 858, B L ZE KK 0 78 2 IS Ol T REAR SFLIF RS K,
SEOZACIE T CH AR E R v T HARANEE . 17775 /K FE AL HE F ) 4 TR A B RS il SOIR L R 4T, A%
F CK H [A] LA AT F 7= CHLAAED A K . o C A B H A 7K 2 IR AR AL %, H R L3R S 7
2 HH] T CHLUA A& T, HARIT CHL A, B3 b T CHLHE .

AT LI B FE FH CO, 177 A2 32 22 b H () - 38 R IR S RE R P A R 85 AR B COL ZE T HE SO 52
IR T KA S AR AR A RS R ASHIE ST ORI B UB] COL B S H [R] K 2 22— 8 B ARG &R
{HAPEAR B2 (P>0.05) . H COHEKE 5 cm 42 & 10 em + J2 i FEAFLE M B 35 IEA 2% (P<0.01), X 5
A SCRE T T A R — 2. Ul AR AR R R T, RS COL I W K. IKFERS ARG IR H
H TH A7 FE R K #0078 E N, B B R U, (R B K FEAE PR 4 /N R I A F 45255 5 ) COL HETBUR 3
/N S BE M i B A R R 1 T v i P L SRR IR 1 K, 22 4y BEOR M, R LI R i AT, AR R
&, R AR L SRR, CO, HF Rtk B AR, 3819 WA S /K SRS 32 B0, HECE R B HRE AR A K
RS, AR P IRAF I COAL % , B /KABWGR AT, H V& T, 3R AR /NI BG R A8 45 R IR =i . A
HIF 78 FR 25 AL B CO, Bt HE R ATAE 2 57 (P<0.05) , CK T K I A T3 K ZRAS , ANF TS AR 2 e, ] 7 4=
eIl AR A, H A3l SRV ZE , AR T COL ) KA . #1205 i 2 A 59 KRR T 7R H 358
WP H AR A 15t 32 E A FH - BRI 5 K T CK, HFE TR AS S AR T L Erp it 17, X S A i 45 R
— 3o AWK FEBAC AN AR FE A R N RS AL T TR A BOIRES  Hodh, C b B 5k T B S, H i
T IERAKE TG IR N, SRS e B d K, (R 1 g, 380K 7 e i e, AT D 1 R
CO.IIHEB . 1AL KAE 442 E H COL 1 SR T HEICE B A, AR T CK, o] REJE BT H V& T IR BUR FE AR K
N B A e S i NaYak 4 1= DT S P o S s s w1 1/ 8

AT FE R K R B S 9 3R 5 30 2 B BT I S AU . R T SRR K B BUOR P e BT AR A
ARGBI, 77 B G MR AR A HE B, T ARE K AR R RS, HAE B BAPI K, MOFE K BOR . #1754
TR 8 D o 3 0, AR KRG A B R /KK, WORE K B R . FLA— B B 28 R /D, WORE /K R IR ek b . it
S T ol AU g AL . A RIS BE [ FE K EAFAEECR Z 7, TR 5 HEK B FBRA G, inCK &4 F # E
MK, HAI &K B K, SERAIZER SBREREZ . Hh CABFEK bRy B &K E & A
T, BE D T HIAR RS E. LR TEAFREER CKIBD T K HERSBE. KRE
IKHEBE R AR R T K FE 3G 77, AN R R 7K 385 B 2 o) | ) 338 PR 7= AR Jo i), 0BT s i K R i & 7= ™, R
W IE AN [F) 15 K BEEAR R CK A RIRE B4 v 1 77 &, X SR VAR S 45 ARl 1Ab#E S B b2 ™=
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B T CD AR E P2 i, T AR LT 5 0 00 1AL 5 B A (K 2 (R0 R R B 2 I, %
B, 76 UK A AR TR B B 7 R,

4 25

DI/KFEAEE I CH S COHEM 2 — & 2= 1A (A, S PP K HE MR 42 42 B W CHLHEGE 91K T
CK, 5 F 5 7K HEME 1 C Ab BR B AIC, 79 187.2 kg/hm® s CO, HE R U /& CKAR T 5 P 5 K EBR AL 22, 5 b 5 7K HE R
AL BEIRAIG, 9 3 849.95 kg/hm?s

D AR[E T KB AL B 4 1 B R K E G T CK, P C b B A /K B A%, B CK T 57K 1 794.3~
2012.3 m'/hm’s AS[A] Rb R 22 5% = ) 9 TAR B A ey , 558 CK 335 7= 761.94~3 712.04 kg/hm’,

3) CH, ") GWP & T CO I, 256 3 1 GWP, 5 Tl 15 K FE MR 381K T CK, e 2 il EE (OO Ab 2 — 3%
GWP %o 1M 5 Fh 15 K BEWE & A PR ) GHGI YK T CK, GHGI W, DL C A PR A% . 156 B 5 F 5 /K VTR 250 5 B
TR 38 AR R N, LA R (CO A BRI HE SR 5 P o

DT BRI BT AH 7= B 1K s C AL 7K R S i, 8RB S AE 77 AR O A1 s T AL 2R
FER SR B B R AHIRCHE RO AN ER AR B ACFRAE IS 7 Sk HE 7 T/ T 3 2 8] (HFE K = HBOK . 1 D AL R
7, B 2 A N I AR B o R AAE A S R FE A B R IRHE | T 7K 3 B AR SR U , I X AN [F] Ab BEAE
IKFE A B K 43 B 3 R bR 1 R (gt — AP B 7T, DUAAE =& A SR AR .
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Effects of Different Irrigations on Carbon Emission,
Water Consumption and Yield of Paddy Field in Cold Regions

ZHANG Zhongming'?, WANG Zhongbo'*', ZHANG Zhongxue'’, WANG Xinliang'*
(1. School of Water Conservancy & Civil Engineering, Northeast Agricultural University, Harbin 150030, China;
2. Key Laboratory of Effective Utilization of Agricultural Water Resources, Ministry of Agriculture, Harbin 150030, China)

Abstract: [Objective] Soil water modulates all soil biochemical processes and plant growth. The objective of
this paper is to investigate how different irrigations affect carbon emission, water consumption and the ultimate
yield of paddy field in cold regions. [Method] Field experiments were conducted considering five irrigation
methods: controlled irrigation (C), thin-shallow-wet-sunny irrigation (T), leaf-age mode irrigation (B), shallow-
wet irrigation (I), alternate wet and dry irrigation (D), and the conventional irrigation used by local farmers
(CK). During the growth season of the rice under each irrigation, the emissive fluxes of CH, and CO, from the
paddy field were measured using the static trap-gas chromatography, in addition to water consumption and ulti-
mate yield of the rice. [Result] In terms of saving water and reducing greenhouse emissions, The Treatment C
appeared to be most efficient, saving water by 1 794.3~2 012.3 m’/hm’ and increasing temperature potential by
10 654.13 kg/hm’. But its associated yield was low, 8 822.59 kg/hm’ only. In contrast, the Treatment I achieved a
yield of 9 611.27 kg/hm’, but at prices of increasing the temperature potential to 12 128 kg/hm’. Taking all as-
pects into consideration, the alternate dry and wet irrigation appeared to be most efficient for reducing emission
and saving water, without scarifying yield (9 077.99 kg/hm’); it also gave a temperature potential of 10 700.29
kg/hm’, which was 1 449.2~1 618.5 m’/hm’ lower than that in CK. [Conclusion] Our experimental results
showed that in all irrigation methods we examined, alternate dry-wet irrigation is most suitable for reducing
greenhouse gas emission and saving water while in the meantime maintaining a good yield.

Key words: rice; water-saving irrigation; yield; methane; carbon dioxide
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