Climate Change Research Letters S {&ZS{LAF ST LR, 2017, 6(2), 88-95 Hans X
Published Online April 2017 in Hans. http://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2017.62012

Greenhouse Gas Emissions from Paddy
Field Ecosystems in China and
Corresponding Mitigation Strategies

Yongcai Lai’*, Wenjun Dong'23#, Ying Meng?, Jun Zhang*, Ao Tang}, Xijuan Zhang?,
Chunxu Leng?, Youhong Liu!, Lianmin Wang?, Lizhi Wang?, Shufeng Di?,
Zhongliang Yangs, Lei Chens

YInstitute of Farming and Cultivation, Heilongjiang Academy of Agricultural Sciences, Harbin Heilongjiang
2Heilongjiang Academy of Agricultural Sciences Postdoctoral Programme, Harbin Heilongjiang

*Northern Japonica Rice Molecular Breeding Joint Research Center, Chinese Academy of Sciences,

Harbin Heilongjiang

*Institute of Crop Science, Chinese Academy of Agricultural Sciences, Beijing

*Rice Institute of Wuchang, Heilongjiang Academy of Agricultural Sciences, Wuchang Heilongjiang
6Heilongjiang Academy of Agricultural Sciences, Harbin Heilongjiang

Email: yame0451@163.com, *dongwenjun0911@163.com

Received: Apr. 8th, 2017; accepted: Apr. 24th, 2017; published: Apr. 27th, 2017

Abstract

In recent years, the issue of increase in greenhouse gas emissions and greenhouse effect induced
by them has already aroused people’s great attention. Reducing greenhouse gas emission has be-
come an urgent problem, which should be solved as soon as possible. CH; and N;0O are two major
greenhouse gases, which play very significant role in global warming. Paddy field ecosystem is the
important greenhouse gases (CHs and N20) emission sources. For the purpose of providing tech-
nological support for the sustainable development of low carbon agriculture, and making a posi-
tive contribution in reducing China’s greenhouse gas emission and relieving global warming, sev-
eral controlling methods for reducing greenhouse gas emissions in Chinese paddy field ecosystem
were elaborated from the following aspects: varieties selection, irrigation, fertilizer application,
cropping system, straw amendments and straw complex utilization.
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1. 518

SRR G NSRBI RAE S B EASE, SRS EIEL I — IR CAARRE N 3 BARE
8RB, IPCC 28 LUl 5 [118oR, BIAM LR, 2ERCPRRERE RS 2 20 M AT He T+
0.3C~4.8C. AFRAMECRAFMIFL, M2 B N ELARERIAE RS, Flilly, SERARNE 3%
T N REESEHBOE AT e, 2016 £ 11 A IERARH (B E) i, RS AKit2
bR B 8 P PT RE TGV 1 B, X BRI E R R TR R B AR, S ERRNEY
[ E BR RS AT 5, CAAE P /b 4 ki = S AR HE R -

FH 5t (CH ) R AT 28U (NO) A KA R ot 2 L Ui 28 S0k, JLVR B AN I - e ] 17 4 ol 8 2K
H Tk # (1750 4E) LK, ABRKS A CH, F1 N,O W FEIA R38N, Hyk B Ol Tk A a4 715 ppb
A1 270 ppb 73734 22 2011 ) 1803 ppb 1 324.2 ppb. CH, iR T CO, 1 — Rl =, BRI 4 ERkIY
7% % (GWP: Global Warming Potential) 4+ CO, 1] 25 fif. EAR N,O & KA —Ffh & & F LR RIR
FAME, EEAE RS R R R, IR ORI ARG IR IS, M T CO, 1 298 fi5[2]. HHT]
W, SREUS FhA B3 TSk /> CH, R N,O FRIHE RO T 22Uk 28 25087 18 76 5 B

FE I R G0 B B AR = AR HE R . B ER A B KRS AR S K, KRR TR A 3000 77
2, SR AR 27%, R E R A A b T AR Y 34% [3], MUk, FEH R G = SRR )

hm
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ER. Jyih, #ESEPREE EAEHRGUR S TR OU I 2R |, PRI E RS B R Guin & AR ek
XF5, NERE R EARER . AT RFER R R AAR M AR BEROR ORBR, D3I L e FE 1Y RE SRR ) 5% T 42 R0 [ i P
RMERFA AR R BOR S A

2. RERHEAZRESEHHBIR

P 2007 4F IPCC % 4 OFAG R Bon[2], FEH CH4 FsEHE N 31~112 Tg, &4k HBER
5%~19%. A RIE[4] [5]140T, FEH CH, HER L) 5 AR S HERE I 20%8K 17% /0 47 o 383X Sk 55
BHRUK BT L 25 R A3 6], A Ol s = Ak o5 4 B SR HE S 1) 17%. MR 4 2004 4
BRI A B R AS ) (e N IR ANE S AR AT 46 B 5K (5 B ) [7187, 1994 FREFEH CH,
HescE N 6.147 Tg, 5 BTG S) CH, HERUE &1 35.75%. Zou Z[8]WF T KB, 7E 20 thad 90 4E4R, T
[EfE H CH, FIEHEICE N 6~10 Tg. MBITHA 5 GIS i ARMSE A [9138 M, B E Kk 2000 F/KREA K2R
FEH CH, HEfCE=h 6.02 Tg.

FEH NO 3= B ik 3R IRk o B A= P e s A R s S AR A F P2 A, K0 NLO A 90% 8 IR -1 5 4
HFE[10]. HEGETH[11] [12], 2012 =3 EFE HHEA NoO o FRE A S HERL 1) 7%~11%. Gao Z5[13]i it
BRI, PR EFEH N,O FFEHRLI N 35.7 Gg, EMEMIHEAIXT N,O MIHFBUR AR #/EA, EREEE
FAERKEIRN, N,O MIHER 2 B i3 g 3 14]

3. BEBERERZEESEHMNR
3.1. mFERE

ANTRI B B KRG S PR TE AR [R] () L3RR R A BKCP F, RE R E SRR K E R . T
FNEE[LS]F TSR, T BT 1 SHmRKMIRAR, CH, HOBUS & I UG FRS 11 1 35.22%. XA
[F) 1 50 0 A o b (ORI 9 SR [ 16, KUY R A 1T 18 CH, HETRUR B ERE ) R RIS 37.6%, KU M % 7
CH, HEMFERRH T HRAEYERE S THAEHAE. 7T, KFEEKRIR RGN ERE
71, WERE ST, AR AR R AL BT, T CH, B4R SICER, CH, 8L B s T35,
I3k CH, AL, T CH, MHERCRBEAR[17]. 25 LB R B RN CH, HEGREE, KB CH, HEUE
BEHOAEYE. KR R MBCGRIE 85 253 O DB A B35 [16], HOE MR R9E 1. P& K
(Rl BEE RURARAR R S8 CH, IHER[17]. S =Y0 T 5 3 AN Jok it b 1038 = AT 78 L BL[18],
BEAE 6 r= AR Bl = NS F 131 FIEHE 18 43 N % 14.0%F0 17.7%. A W, b a2 SR HR i
. BbAh, A SRR A BRSO, ATIE S R D B &, BiEE R, e E R
TR A R T, BRAKRE AR KRR R NLO P2 A R3] -

3.2. IKSEE

IR FEFEIARE R G0 CHy Al NLO 7= A A HE U B B L S DR 3R 2 — o A /K )
T 2 ] /KR AL ) 7 R N 3 K o B e KK 5 AF T, BT R T id RS, IR
PEF= CHy B AEH T 7= CHy R 5T 7228 CHy Sk BT FERBH[19], RS T 7242/ CH,  58%~80%
Wl K — 1 ST R AR — = S CH, S B B 8 TR B K Sk . A R ALERA[20] [21] [22], 5K
HEAAHEL,  TR)ECREE RE R FE BRAICAG FH CH, HERSCER:, A3 N,O HIHERGR . SIS 23] AR, 15
HIVEMERE FH CH, R NLO 25 A A BRI L 785 34 0o U RE R FH Y 25 /D, kD R 52 15.0%~34.8% . 41
TEKFEAKZE, I R — KB IR/ F S e T A 3808 CH, HER[24]. BB DHFL R R, K
FEA B I 3 T 20—k, A BREFAE AT R0 4.1 x 10° t 1) CH, FEG (B350 T NLO [HE[25] [26]. i
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T R IR0t e 45 R JS K CH, A1 NLO RSO 5845 RO IR[27], T BRVEME 264 T, N,O HEjif 3= %2
A AR I F B i PR B2 K 38T, CH, IO HH BILPE RS F TR 5 958 3 d JFAERE G5 R BTN T . 3T
FERI[28], KFEEAI] NL,O HIHESE i A2t 73 BEAE = )8 HLYIIR] J2 B e =K I 5~8 RZ M, KK
NoO FIHERGHE 2 IEH R T 12.1%, FEE S HITAEI AIRIHEIR , N.O HESCRIZEH K. B BT
FARYI[29], FEHVETITIR)G 4h N,O BESCR Bl BTN, 7 24 h I N,O FUR R LUK 6 AH I n 17 5
%o Bk, B RGK D8 B NoO A1 CH, ISR A HREIPE R, — A R HE R AT o5 —Fh
AAHEROWIE N, 7 B LG E K B, 6 AR A HE U 2R RS T B

3.3. BERLiE A

JEEXSFE H CH, A1 NoO HERUI S0 AR B2 5 0t FH AR R FR R . T =55 A ¢ P A HUIE R RS 1R
Z, FEAFELRAEDFEFT . ML, S0 BEARFIEE LS, SRS L CH, I HE R M 77 78 i s e 2R A
AR SCEE 3010 A iR, R MUIE AL B ) BRI IE AR DUNEDE > FEFF > AR > 1LIE > 3
BB, REWFFLRIA[BL] [32], HiAHLILAE R BALHERE H CH, . B8 Bon[33], it FH /NS #F
RARAEHE T CH, HER, HIMIEAE 2.0~8.3 fif. HHTHF LR A[34], TEXZERE HFHHE 35 B4R 5001 4
REALFE CH, HEUB AL 2 U AL PR 7 33.85%~54.83%. fHZ HA MR M, 4 it T b B0 1 8 e g
F#A% CH, HEBZ) 50%, T AR 20 A0 38 F 7R DR 1) 338 vptiy N1 7 B e B T 389 00 CH, HEFSCR[35] . 556 i
A LA AR B, il 3 S A A S A HE IR e A 2% 1) CH, HERR[36] [37] [38]. AT WL, A ALAEXT CH,HE
TR FEMA 3 B 2%, AR BUAG HUAEXT CH, HESEE 52 M P2 PR A5 i3 — 2D 5 o it F A HLIE X RS FH NLO
HEU st B B 4%, MM E . WA TR EA[39] [40], i FH A HUIERT PR NLO FIHEBGHE &
SR A LR IR[34], (ERNETERA R OL T, Bt A MR 38) REd = NLO HIHEGE .«

TR E RS AR R SRR, 208 30% A4, NTHEEREK~E, 5 HEmEIEnHE, |
PRk 7 — R B HFAEE . SR RS D NLO HEMU E BN R . Stk [41], BTt
FIEFHEU NLO 5 33 5 NLO HEBCE 1) 25%~82%. F& M A%, it F R Zalliiss, N,O HIHEK
2 389 o it S () 1 0 T 1 I [42] [43]» DRI 28 g 1) 05 mT k2D R FH 38 NLO 1 HETR[44] « BIF T30 IR
Jit FE /B 58 28 4 0 A L AR 0. 5 52 45 PR R AT Y 35 1 B IEC RE D NLO M HE EE[45] . 4, B CH, I HERBCE B
RN FH A 3G N [46] 6 IBEAK[47], S5RAK . WA RRENPT R LY, HEENEH &G
INFEH CH, HESCE R (48], 1 o5 A B 70 W) A IRAR S i 46 S [49] . sk S 45 [S0] 0] 13 5% B 2 8 F A 7
B, 37 24 I R 2 T S AT RS R 3 AP o o L RS i 4 R — A AE 120~300 kg-hm ™2, &I
FHEXT CH, HEBUA> FIE A AT AR [43] 0 45 BRTR, il AEXTAE H & 40 148 CH, A NL,O 1 HERCA 1RK
JRENE,  CH, IR A HUIE IRV E FBCR, T NLO HIFRCZ BNE MR FHBOR, B2 A [FEEA
A HLIEXT CHy F1 NoO FIHER LA K 5 B NI A F5 Ttk — B 7

3.4. BHEBIE

AN [ BRI BT 1) B 0 i R il & AR HEICR A B M . A 2238 [51] [S21WF LR M, | MM X &
TR FE R HI K AR BB A R0 D RE L CH, HE. VLA JIESE[B3]RITFT o, 18 ) 1] v FE B X A0 F SR HI/K
BRARH] ), AEH CH, HEBURE AR FEARTT NLO HEBSUR R R, R IRIAHER CH, A1 N,O T
PERZR G ERRIGIRES . A TURBLSATHAFHE 7 206 5 tRE B R S8 CH, A NLO Fir B 2R 538
REARINTAE > IR > FERPE > KPRAE. SRR IR YI[55], Sk m i A pE &
F NG IR = SR HE IR . S A R TURR[56], TR eI EE CH,y NoO F1 C,0 IHE = &
FART LT R, 5 G570 AR, M T, RIEHREHE CH, HEBCRE R
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FIHFRRD 31.3%. w0, SRAERMEE B AHHE I RE IR R EHEBL CH, A1 NLO 7= A [ 25 & A BRI L 18 35
[58].

3.5. Hftt¥Ene

ORI TR BH[59], FEFFIE H I et A A 400 1) 70 XU UK DCD A SR UE/K A = B 1 A |, 23 PR
H 3% CH, Al N,O HEf, & —FhER 5t rlAT B = SRS . EmeRISE[60]1 B, ] JR AL 58 Be b AT
S HEPEE A, GERIRID CHy HER, /IR NoO HEB, HFAR 7 3R, [RINHEBOR &S Yotk
A T, FEFFRERESE RS, BARIED IR = SUAHE, (IR RR, V5 RIREE[61], A5 FE BN A
T = SRR B AE AT I H AR DA SRS FF S5 YR 255 ) FH AR 72 [62] -

BN KB FE[63] [64] [65]UESE, ¥ NAIH A vl I K AG L N,O MIHE . FEVL IR AW X 17K A
A, A9 57 ok 5 M Tt AR B e A 4 o e AR B 1) NLO HET 3 ) BRI T 40%~51% 11 21%~28% [64]. 1F
IKFE- N RCARAR Z b, SN ER /N REFEHI A TR 7K AEZE NLO HETS R B AIK 39.5%~45.1% [66]. Utk
A&, AR INE rE R PR R NOIERI S, b N RS R[64], Mifii/b N,O I [67]. 1fi Shen %5
(6811 FT A BH, 751 R P8 A XA B A IS 0N S RS AR R AR ok, I I 242 CH, HECEAIC,
AR R E, MRS KFEE RN, TR BE BT CH, HER[69], EEZH T
AV IN T RIEILBA AT, BGE T REEEACIRI63], F0H] T F R B AT E[70], T R e S
ARKIRGE T RIFIIAEE[71]. Liu SF[72]7ERG KK, s InAT mAREFE 2 5 085 R BH S 4 1)
CH, I, ELAS AT 5 XA /K A8 HH 338 CH, HESCR I E F 28 B AR T 11 [73], W RE R BT A5 FF % 1Bk
TRACTTR, S =AM CHy AT A [74].

IeAh, ASE S 7 SO0 R g = SR HE R A R ST AR, KRR
AL, JKAEEARRENE WS R KRE A BT CH, HE, A — 1 CH, JHEE /7. IS5 [75]0F i
N, FRVREZE N AR T DUA S AR /K AE 20 BERT T CH, IHERL, o7 I, /K8 B H AR L 8D ARG H CH,
HERU A R i
4. INGG

ARAEAA H S SUEAMTRE, Hl Slov s B GERE ARG . (EERYE) ZRITH
[H Z S AT RETT e d ) 2 OB E, PRI BRI HECR . (R SRAURARER G A ] Homif,
I TR 2030 42 CO, HFBUA B W (B LR 25 ) B H s, JFiHRIF] 2030 AR A BETR o5 — IR BEVRIH
WHER D 20% /4. (T E RO URAAC OGRS 1750 2016 RS ) shBlaafE . Aol ezl e
Jiti % 2020 SEALAEE I B RATEY ", IREAAT LA FIRACE, SERti Ry PERHESE, IR AR =S
PRHERC BRI, RO A ERAR AR X — BRI A AR R IR 2, R R E R R A Rk . &
ORI R E KT, vl BEZMRAOEHAR JI R, JCHEN 58 R SR = R . 7
figé 1 i R R = AR HEBCIR DL R Bkt b, B xR e P T = SR (RO S AT 1 A, BN
AR IR KR AURLRET . B S DR RS AT 3G A ZR G A PS5 05 T R IT o ph 3 i 1 SR AR 4
%, GG AR O HAK R AR S, B AT Rk IR B S8 25 AN, B,
BEXTRIE AR ROREAE X, W SR B A IRHERT 58, 0 T G2 8 3 I i 5 AR HE T DL K SRR A U A I 55 3485
FE, BATHEH B E L.

E&WE

FE X B4 P TR H (2015BAC02B02); [ 5% H AR 25 42(31501263) s 2t MEAT Mk (A k) B &
171(201303102); H E -+ 5 RF2¢ 3 430 H (2012M511005);  [F 58 & A & %139 H (2016 YFD0300900);
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SRS B AT 705 7 A v [ 20 0 H 48 42 58 B0 H (GX16B002);  RR eI 48 Ak Bk e 51 2t 1 4 A
SARMIER 38T H (201507-14); SR JETT48 M BRI T 5T & HRI HE KT H (GA15B101) .
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