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Abstract: [ Objective | Rice is the staple food for nearly half of the global population. With the continuous
growth of the world’ s population, there is a need to produce more rice. However, even with effective control of
carbon dioxide emissions, the greenhouse effect caused by global methane emissions poses a significant
challenge to the targets set by the Paris Agreement.[ Method ] The productivity of rice production across the five
continents is closely linked to the achievement of the United Nations’ Sustainable Development Goal of
eliminating hunger by 2030 and the global methane commitment.To explore this relationship, this study utilizes
relevant data from the Food and Agriculture Organization (FAO)and the United Nations Population Division to
analyze the global patterns of rice field productivity and methane emission trends. [ Result] The research
findings indicate that: (1) In 2020, global methane emissions from rice cultivation amounted to 24 503 974
metric tons.To meet the global rice demand by 2030 and achieve the goals of the global methane commitment,
methane intensity in rice cultivation needs to be reduced by 19.48%-22.15% during the period from 2020 to
2030. (2) Important measures to reduce methane intensity include the adoption of intermittent flooding
irrigation, tillage combined with straw carbonization and return, controlled-release fertilizers, organic
fertilizers , iron (I11) fertilizers, cultivating high—yielding hybrid rice, and rice—oil or rice—wheat rotation.(3) The
African region poses the greatest challenge to achieving the United Nations’ goal of eliminating hunger by 2030.
Due to higher environmental costs of food production (approximately 50 kg CH,/t rice) and population growth
rates (23.83%—27.98%) , as well as the upward trend in food prices, Africa’ s dependence on external food
sources is expected to increase further.(4)The greenhouse effect of rice is at least three times higher than that
of wheat and maize. However, per unit weight, wheat and maize provide approximately 6.69%-41.54%, 7.69%
—125.00% , and 64.00%-277.78% more calories, protein, and fat, respectively, compared to rice. [ Conclusion |
Rice production methane emission reduction pressure, while continuously strengthening field management and
cultivation technology innovation development, major rice—consuming countries in Asia should vigorously
promote a strategy of diversifying staple foods. Finally, this study provides relevant policy recommendations to
support the theoretical framework for meeting the increasing global demand for food while reducing agricultural
greenhouse gas emissions.
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2020 4F , fE A2 £ FH B9 RS K 77 5L 620 857 216.40 t, F) 2030 4F , 2 ER £ FH RS K 7 S ok BN
657 882 612.70~680 410 741.4 t, # LT 2020 4F- , K 5.96%~9.59% , H:H{E P38 K 5 K, 4 23.83%~
27.98%(1€13) . i3k K AR H Bk i3 4 %R 6.63%~10.27% , 3% 5 2020—2030 45 1] 52 38 H e HE
I 30% B A Bk F BEHE UK S E M Oh . FTLL, B AR B AR T, SCEE PR, &
AR JUAE 275 i D i) H XA
33 #

3.1 KEBMEMNEFLEER

TR AR 10 4FE N 3R AR BT R, A B G 1R 2030 AR BR UL 09 & TR H bR, R OK A2
T BN 5.96%~9.59% , ¥ BE IR AT Al A 7= 7K V-, PR AR B 2 22 T, 1E 41 Nzotungicimpaye 55 () ifF 5¢
45 WG CH, B HEE R 2] 2040 47 582 J5 2338 28 ik 2 “CRI i A JRURS: , DA T BHLAS B B2 Bip s ) i s
HARIE R 0 A 38 A ] 51 % R 0B 2R 10 A B i 1 AR b AR AT sl e 1 e S i 7 8 ) 35— AR LK
1T oIl A P e st HET T30

TR MK AEFRAE Y F B HE RO B, 3T 60 4R A K ZYFEAR T 10%/10 a, ifil 1990—2000 4 ,2000—2010 4F-
F12010—2020 4 3 /™ Bisf [1] Bt Fr 7K A e FE JeHE il B2 43 S R AIR T 8.86%/10 2.9.91%/10 a F117.78%/10 a.
{15 2020—2030 41 7K e Pl 147 FF g HIE S 588 2 R 16T 30 4FARBL, D) 7K e v %) FR e HE B P BB AN AN 3]
AR KT Bk e HE RO U ™ T 2R 10 4R /K FERRAE 14 F e HECR B R AIK 19.489%~22.15% , L)
HIF 30 4F H e HE R e R, AR S — AR XERY H AR T 4N BL IR 5% , 2020—2030 4F- 7K F o 7 22
SR IR S AT 3 A IR U R, I R UR, RV ey e AR e A [T o e AR e HE
JIE T, B D RE K AR 7 Fa BN T B AEAESE IR AR R o AR 2 BT 09T 2 RN A
2R, 2020 48, A BRAZ B A A7 8 15 151 2R B REOR B ot HE S i o A BRRE R AR P HE IR 11 0.67 % , LR Lk
AT B e s B AR A A8 B BB AE IR RO OC v oh 2 498,18 J7 ASRAILARAE 110 kg M (S I rp [H i £
bRt N K 250~400 g FHAIARTE ) , DU 1 26 %65 B0 B 22 A W U A6 i 5 B AR IR B 26 &, ]
424 39273 TV F 42 HE 110 kg FK/(N -a) o

PN A PRI R H I . IE AT SCOITR, (DRI E TR B 2R R , 2021 44 20.2% A H
BIRAR 5 (2) KNS IMEAT BE KM I 30% 5 (3) REK Az = B e HE IR B2 55, K208 50 ke/t; (4) A MK
R AR 20204F, 2030 4F A TR K 23.83%~27.97%., F 40, B A Az 7= 45 A GEIR M AR AT, B
BEPAEEIE—2 Lk A AR B 1R 2030 4 TH PR VLR A& H AR 0 B i R i Bk o

2020 453V Y b IX K 7= i A S48 R Ry HAB I 1) 3.44~17.67 4% , Hrp P60 | o I () ARG K 7= iy
TH R SR BRI , 5 F WV AR S0 0 e ST K 7™ i 7 9 o 7 42 BR 104 84.92% . ZR i 0 AR W AR
G 4 7K RS PR TR 2 SO0 0 B R 2 /N ORI 8.62.5.01 M1 3.56 % . IR HLIX AS[RI4AF {73 1 K
K N TN KA J5T 1 7 B ) SR VAN [ (HR 22 AR ROK SR R B B B ARIR T 40
HRZH 6.09~6.43 keal/kg .0.12~0.13 g/kg F10.018~0.025 grkg; /A $RAE AP B (T AIE R 23 Kk 2y
9 7.02~8.62 keal/kg. 0.22~0.27 g/kg F1 0.041~0.058 g/kg; £ K42 ML A B B (5 FIIE W5 43 5 Kk 29
6.86~8.20 keal/kg .0.14~0.15 g/kg F10.058~0.068 g/kg. M LG 7T LA H , BT & Y /N A2 Rl oK 42
HERy PG R 1 TRUIE W 20 01 b KK B K 2 6.69%~41.54% . 7.69%~125.00% F1 64.00%~277.78%., % |-
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JIFAA R ROK  /INAZ T B ORARAE T T == & (935 TR A A i LR E k00 MR 3 A5 DA b R, AR R
U A e SR O K I AT AR A
3.2 EDIKFEFERREE

A A AR, 2020 4F AT 114/ [ 52/ b DX FhAE K R, HLrh /RORE i FE el i i J32 S5 1K P9 1T 10 44
Y07 T 7 I IR P AR A4 HOHF R ARIX 5 7 0 AR T 0 A T s 2 XS 0 [ 5 v, B RE LB L 2 [ i e
FEA AR ZE , Rk P o 2 ERI0EE 2.5.6.7 .8 1 10, H: F kg HE R 3 13 23 Sl S A ok p= 4 3 0
JnHLE 1) 1.29.1.44 .2.66.2.01.3.96 F1 2.01 4%, U BIBR T R 2 A, i A oAt 2% 5 52 1) 25 [0 X 9 7K
FEi e FR o HE S B

A KA S5 18], RICT IR A B I AR H e HE UM IS I £ . Habib 88" W indir 4k K2
WA AT T AR KRS it A IR A B N SR E ™ CH HERR Y 22 51, 45 3R W, B A8 Hh i 2
T 5 250 T K24 35% B CH HER R 10 18 50 8 R 4 e VIR A 7= 1 49 4 5.38 t/hm® 1 5.16 t/hm’; Liang
U R, S S ROKHE AR L, TR AR W T 82.1% 19 CH,HERL , (H W3 3 T 129.4% 1)
N,O HEJL , 256K F , i R ERAS W P34 RAR T 23.5% , I H A N TR A B2 AR ARE Ao rhsi b FE K AR 2= <
TRHE A B ARFERE K it 0 BT B Feng S5 HEAT T A HA I AR (%) H (]300 , BP0 45 SR e B TR 28 B
TK A ARL 1) 4 R AR I T 4RI & AR B 43 I REAIR T 42.2% 1 31.6% o WU AR i FH e -HIR e B
4 J5E PR 22 — S W 7 2, R KR A K P 2 o RN A1) 37.05% , 2 RICUH R K A 26— K T, K A VIR )y =X
T3 2R P RN SV E R 1 5 2, 30 15 AF L, AR FH TR RIS SR R, TR A8 ik AT SR I A A5 B4k
i Meijide ZE ST, B KRIAE KA 25 10~12 em AR, F g HECR 8 34

HEE T T7 1, Chen S WFSE T 3 FIBEAE AL 21 7 5K (DR B AR A2 10 S R AL 3 O BA B 2E 1 e Bk Ak 3L A 42
AFRAE WAL L), 548 A G- BRI AL SHAR L, O/ BA 55 4 10 S B Ak 3HURIT £ B3 53 4 1 e Ak 38 7 L 2
Fe = s o3 A T 0.8% F13.4% , I H AR BE B AE 1Y So BF AL FH Y 7 34 4 BRAS B i 3 e (IR . (TP ok S5 B
FEEE LRI AAE CHHERC T B0 R 3 8800 F R B/ MRS TERERS #1340 1 RIS FF I 1 | S pERS A i H
FIEABRS FEASIE FH 28 T RE AT 8 A ) T3 s FEAE g, BUZE VT AR R DU A X A G B RS A3
M ER R ERE . 550, SR EEAR A58 R B, R A fi AL i F, B0 R OK ™ a8t 1 CH HE IR B AR
19.9% ™ EJEA S KRS B AR R E S, 1544 55 30 ), i B IEFE 28 D0 MR B & 1 - F5 4K A5 1)
BEREKREOFEAS o L AER) R0 B Db 7 2207 A9 T B R K RS AN G K R 22 (811 CHL HER B 22 5 L 45
T, ERR KRG AR B LA KRB Y CH HE B 5 25% . BT LA, 0 % R B AL AEAN AR 137 , B+ F sk
AR A FH 2 — B T AR /N PR BE AR At m DAY/ e FH B A AR IR VE 7 3 2 TR A & B %, 45 ]
AL 1l )

it NE A B T, Y ang 558 i3 46 10 H [ BF5R 6 W], S e FEAR LE , SR /U8 (LA 30 70 RN 22 4
FRACKRE) B8 T 16.2% 19 CH HERL, 3800 T 7.3% ROFEK F= 5 Yu Z52978 rf EEGH SCE R RO FT 26
A PLRNEAR A2 R, 0T DLAEAN S M ARG K r= i (I 00T, B S A v R R s Li S8 o
FEIA Y AV EE S5 K B AR E R 2 & 2 — PG RE R R AR B = i, L RBISDIR 2= S AR HE B RO i
5 B+ PR 207 M L, oK TR A B+ R 2 7 U R R R A AE K 2R 1 2Bk TR 5 (GWP100) 43
B T 20% F125% , 28 SARHEGR - AIRER T 24%; 530K TR SR Z A L, B AW e
PRE+EIKTREAS R 7 CH, N, O FIR 2 S ARHERIGR BE S s > T 289%~49% (12%~44% F126%~45%. I
DL, BRI R LA A 2 A MRS A A A, 38 g ORI R A T B

e B B e HEBOR B T A B AU SO B OCIR AE TE B . Gao FFPWF ST B, B E IR 1Y it
FH 38 07K A5 R R A 398 rh F o B A% 5 D BS0ORTES 76 35 1, DT 2 0 CHL HE BCHE R 38 0 5 Zhang 260 AN
Bk (TIT) AR P S A AR P o T 404 D0 50 Rm v A 35 42k i X P o S8 T DU 72 A 7 KL 2 1 B2 R 0k o 7 A
FH S I8k (LLD) B Bl 1 915 HE e 81 R0 Y o 85 53 TR A 1) 22 S5 o8 0l /0 CHL R ; 1 HE R 0F s R W, A
FH SR 58 /NI, D0 o] DA e - S A e o B AR R 2 HE K 5 AT AT CHL HECRE s Ma 2650
58T 2438 KRG (DMIE9308) oK (4 47 ) FIRE K (5712026 ) AR 18] 1 198 FH A B R P e S A 7T A A B D =
&, 25 R R B 4K R 7 it i ARG R i (R B, SR T b AR B AR, b TR I - 8 b CHL A
X7 A 5 Jiang AR, SRR B SRR EL 7 Rk R S 0 T AR R L R T R R e 1
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s, 3 2 B R PR B R AR R R FLBRE 2 i e (R SR B L PR T Y
b T ATERE H rp, 4 (TN A L AR R 2% 95 5/ N DR R R0 R R 1 7™ 4 38 7K e 5 ] LA 2 Y o 41 BT 14 m
¥ DBV e Tk

et HH AR A B RE SCBIF 9 T, W A A A A Sy, o 1 g e T SR BB 32 I e — Y SR A AR VR X, A R T 0
T AR BRI ; 25 A SR T VIO AR -2 R — IR AR RS 3 AR X Y CHL AN NLO HEL, 45
W BRE A X IR = SR HE BRI RS -2 A R P A 200 BIIG 35.14% .63.64% ; 5K TR %5
SRR RV T W AR A 0 B HE R B FE U ZERA MG 23.08% . 25 A HHCBIFIR 45 21 1R = SR HERCR
Bt /INEIRAR YO G-I R -2 AR RG . b, SRS CH, HERBOH DG 1 PR 2 A A 46 1 B
e AR RS XU AE Sem TR A - SFE TR R A ) CH 38 L0 B 2R

2020 4%, 7 FH A7 1R FR JoeHE i o PSRRI Y o H I 8 1 e o 1L e (PR =2 1) 33
FH2E 76.78 .22.48 F1 162.85 i , 458 A AH 22 AN db KA ML= AT 27 [RIFERL T pE I A i I A 44T 22 8L
S RE K R K E Y H B HE RO B 25 R E R B R AT A7 AL T U AR B AR A RS OK 7 i e R 4
FIES 8 (B BEJE VU AEAR B 0 F B HEOR BE R A2 53 52 S PN FAAl R PR S Eh Y 11.55 4% . 22.92 4%, )&
SEBRFEK =S O [ ELPH 1Y 4.20 % . 8.33 457 S ML PR 28 {4l Y AT R JRU A0 1) XD EL SIE 1 FR e s e 88
S BRA R (585.00 kg/t) 7 S5 A AT AWFFREERATE B T 0K .1 75 AR ZSL 0 A KRS SRl )7k
R A T 2 BHE T R ST IR R R G A R DR S A A A RO
4 FHit5EW
4.1 &g

(1)2020 4E2 3R K R A F BEHECEE N 24 503 974 1 R 1 i 2 2030 AR BRFE K 775K, ik it T 2 iy
FE NI 2Bk B e ki EI PR RIS H AR, 2020—2030 4 1A 8], KRR RS B e HERICGE BE 7R FFAIK 19.48%~22.15%;

(2) TR ACH R AW , BARE+ RS FPAR AL I8 H , B ERE A MLAE , 2k (LI RE R 5 7™ 4% 38 /K A R -
T R 22 S0 AR S R RIS FF e HE O 3 ) A

(3)20204F, S H e HE IO 2 BRI (29.95 kg/t) , R YR TR AR 7™ it d 5 (6.75 t/hm?®) , ST K 7
A (2 A BR90% ) o B TR PR o FIE 5 AR PR S B0 B 5 s 8 U, 43 31 Ry 422.65 kg/hm® Al
66.28 ke/t, AE P LA AR K 7= A1 (2.36 t/hm?) 5

(4) FE b DR 2 “ e A 1] 2030 4F T BRIV & B AR e KBk o RT3 AR B A 7 I AR (R
27 50 kg/t) FN 13K 3R (23.83%~27.98% ) , AE Y B KR XX IMEATF BERF 2 — 25 T, PR &A% 2
S EE P

(5)FEK M IR = R0 F A/ NAZ K 345 DA b (B By o it () /N2 R0 R R BRI A A B TR
FUE T 3 ) H KK T 2 6.69%~41.54% . 7.69%~125.00% 1 64.00%~277.78% , V1M ) K KT 2% K [ 1%
KIHEAT FRRZFEAL AR
42 #iU

(1) 2B FEINAE T R KSR AR 558 R e SR i, 5 B , SR EUA M B A VR IR R

(2) Ja i 25 1 e EE PR Ao 308 g A 00 ) ) 88 ARIA UK, TR AIE 9 45 b o FE R o e 2 S PR UL, TR 55 T4
T A P2 20, AT REARRAR R 2B 7= I AR A

(3) Bk T H5 8 = Ik b ol AR A FE K 9 R BRI B AR 0, R R AR A K R IR 5 R F VR IR &R
TEMSRFFE, K IHEAT FHR AL RO 3 R b 3ok A5 A BRI R i
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