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Abstract: Methane (CH4) is recognized as the second-largest contributor to greenhouse gas emissions. The
enteric fermentation from ruminant livestock accounts for approximately 40% of the total anthropogenic CH.
emissions. This poses a major obstacle to national efforts in combating global warming and achieving the “dual
carbon goals”. In this study, we systematically synthesized the existing knowledge on enteric methane emis-
sions from ruminant livestock and their measurement methods. The results indicated that there were significant
variations in CHy emission factors across regions, livestock species and feeding stages. There was a larger span
of emissions in warmer and humid regions than in colder and drier regions. Larger-bodied animals generally pro-
duced higher emissions. For example, female breeding buffaloes emited up to 110. 6 kg-head '-a ', whereas
emissions from sheep and goats were considerably lower (approximately 12~13 kg+head '-a !). Overall, the
emission factors ranged widely from 6.5 to 110.6 kg-head '-a ' depending on production stages and feeding
systems. Key measurement techniques for enteric methane included the sulfur hexafluoride (SF) tracer tech-
nique, respiration chamber/headbox systems, the GreenFeed system, in vitro fermentation, laser-based meth-
ods, and predictive modeling. Promising mitigation strategies encompassed dietary composition adjustments,
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feed additives, rumen microbiota manipulation, vaccine-based methods, genetic improvement, and optimized
management practices, as well as emerging approaches such as targeted inhibition of key methanogenic

enzymes, modulation of hydrogen metabolic shunting, and remodeling the rumen microbiome through gene edit-
ing. Future studies should prioritize establishing accurate methodologies for accounting enteric CH 4 emissions

throughout the entire production cycle. In addition, more studies are needed to refine region-specific emission
factors. For greenhouse gas mitigation, efforts should focus on improving dietary formulations, integrating farm

management, and implementing genetic selection programs to promote the sustainable development of ruminant

livestock production.

Key words: Rumen; Livestock ; Ruminants ; Greenhouse gases; Intestinal methane

T 5 SR HE RO S B A BR AR BE Ok 4 it
L A R, H g CCHLD 2 Heh — Fb s 230
AR AR PR 200 94, [ RT Talkfk
AR LAk, A B e ik 5 BOR A v H 6 1 W 2
T AR UL b HOE AR R 7
HEROR P, A A BB R RO 1% 3l Ak ) 4b 2R
AiF A 60% . CH, AL H CO, & it 28
i TN 22 A RO 2R 0 A0 A 2 TR AR R T B AR R 1
Fegk bt Wit & Ol A G IR = SR HEBORE 52 3R
WA RN, 2050 4E 4 BR 4 Y L E A AR
WA 28 K L 2010 4F 3 5B K 29 57.1%,72.4%
F180. 6%,

FHLRBFRESEHREERETRE S
f 38 CH,HE L, k2> 18 38 CHLHE O I 4 sh#
FERY AT RRLL K B B OCH L. 45 R I FE Y AR D HE , vk
RN ML ST PR K & 1 iE CHLHEK
e R B s A 1 it F 5T, AR SRk B
ol & J 2 CH 2 . ARSCHIXT AR R R A% & CH,
HEBCRRAE I 2 5 v B s HE S i 0 AT R A E 9
JEXF 4 5 AT AE B A58 ) B L

1 REzWER™RIRESIE

AWy E R A 1) CHLAE R il % S HE
TR FE R R, AR 42 Bk B, 6 5 R 1 g i
% B AR OG , BURE DR ROR B AR . PRt O i AR
AR AT RSB W) LR D 2 B CHL HE iR 20
BG . BT CHARBON B85 89 S 2w, o £ L+
A ) CH, s HERS i 3 A6 T B 8 R
A BT R H U L B W e 2 SRR R, e R
2 ) 7 ] W IS o 18 AR 2 B T DL R
T 5 T i ) B ik A Ak T ) BRAT A W E A
T FSCH) BROME B Tl A ) P R 7 AR 45 R PE R T R (Vola-
tile fatty acids, VFA) , FZ 2 LM H T ReNi iR &
B R ER CH T A 4 B 5 O AT BR AR BT #

FER A3k R RIE. RAsiWENE
VR B Z B — Ak 8 R G, DhE K 2218 e v
VRV 2L (09 R BE B R) 0 A W A Ak b R T R
Gy FRRE AT Yt o BOK AR S P A Y 3R 2 RE Ok
I8 R4 s s U R R R R SR
BR A R CHL G BB R Y T, a4 = A Ak
B AR ER DA K LR R4 o P S COL ot
W, CO-Hy 2 B o CHAE B E 2R R, 4 0
CH A 82% . I, B AR 2 A" 4
FE H b B e T OB Y CH, 2 8] 77 7 %% Uk
F18 9 b CHL Y 7= A MR i K T 52 0 A1) FE 19
JEYIAS TR A 38 i AR Ak L SR AP RS 3R 3 Rk
o CO 3 3 F e 5L 7 R P v ] R £
oy E A HER B H AR KR )5 CH,, JF H 1 mol
CO, %14 mol H, 7] A= 4 1 mol CH,#1 2 mol H,O,,
2 W e JE T B (Methanobrevi bacterruminantivm)
132 3 H BE i3 5 (Methanomicrobium mobile) # I\
HREE T EE CH W, RECRIBERmE T
e BE AT A H T SR R R ™ CHL 38 B 1Y 2B Kl
AR R L R LA SRR R X HL B R AL
%, K e 4R B B X CHL B P AE AR RE 2, H gtk
Wir 2 08 58 B P T AR CHL AR 7 iy & AR
Yro SR, EAL AR E CHL B ™= B 16 %6~18% .
FH s 0 PR Jpge v iy PR EE m] IR 1 ™ CHL Y ) — RIS
W) AR A 3% ~5% By CHL il i 1Za& 42 7= . #e9
B CH, ™= A 3Bl 42 vl UK B il CO,-H, ik
JEa AR e WY R A E KRR
TR AR 0 DL CO,-HL iR ik 42 0 3, (H & 75 & 1%
J5 191, 55 18 D5 1R R B A A5 R DG IR 1Y) 388 D 3 A 23 A iR
AR 4B CH,™ . I8 B B 2oy i sk
SRR BT L R A R AR e
AR W A T 1 A T A A8k AR £ 4R RL , HORR Bl 7K
&Y T ABOR B A iz R 7 AR 2 A
e EE AR VFA, CO, M HY . MK K&
CH, Az ik 72 v B AT fo] — A 3195 A 2R AR Ak, #2550

4 9-10]
17!



%6

FhIGEI 45 < S22 5 3 1 i 8 W e HF CHTE 5 0k 1965

Mg CH, ™= B FHE R 46 K 3 A B iy A
B A GE R T AR E ARA AE A A B R R  K
BB NS R RS E R AR
R R AN B N N TS E S N D € 1)1
O Y 2 e R R R R R A B, PR R
JBE T B JEE A [ 42 52 0 2% 7 08 CHLHRIICE: o A7 AT
FIR TN (R ik T RN 1 R7 Il = 1 e T
TRy A FLRR AT B A 2R AT X 2 i AR, T
PAAE— %€ A2 B b X 8 S e Pk RERE AT $2 71, X8
SRR AT B 36 T LA S v DR Y BE A
A, T FEAR 58 3 1 CHL AR R

2 CH.HFMNE 7%

B4 %) CHLAHE RO & A3 4% 1542 D 2 v 0
V) 22 000 3 T K2 . L I VAL < oS AL B
ER ik VPR PF T R R O R E R
AR B 3k B R 4 (Automated head-chamber,
AHC) I 22 Lh K GreenFeed % 48 I 2 72 ;5 0] 322 U 2
A RSN R T AHLE B R (TPCC 7k FI A
O LY AR A A B B R KRR
FMLIR 28555 o

2.1 EEMNEZX

2.1.1 PR EE R —Fh i B E Rl & T
B, W W 35 1% e 8% A0 AR O A JE B RGN S
25 & E NHERC AR5 o BT DA A —
B[] L OF 0 % N CHL AR 9 v B AR R g =
F B = P AR I R AR RS A S B
A S N Tz R B R s WA Y A A
FEZE NPEIR % N2 S i CHAR A 350, TR L
HEAUR ) R A5 A, O A R HE AR AT
AR AT o CHLHERL & A 00t AR AR 5 A
SR Z )R 25 R R 9% 45 K T A LR AR B B
BN R GRE R AHOREEE , L £ Rk
B SR AE R — B ) | R — Bl SR ) 2D o8
2.1.2 SRR TIEE ANHEALG (SFO R B
AT A Ok R A BR A B E CHL HE O i
EUY L BRI A s E RS AR T
i FH 35 385 45 B il /0 i SFAE R B 0 3 R R B2,
— H BB ARE B SF, S E R AR R
A AR A CHL R BE ) . 223 7E Sk b

JFEEBEEAS LW EANE N TN S 1l
LR E RS ICRME R . FEH SRR
DR Ad B A b SF 2 A H OB R (Qurs s
mol-d ", LA Rz W 4 i S i b CHL AT SF Y TR
A T B R D Al T CHL W B HERGE R
(Qeny,moled'+head ™), CH, Fll SF 113 B 0751 LI AH
[F] () B A3, 7, 48] 4l pmol - mol ' (ppt) .
Qun = Qu T
o " [SF,]

Horr Gl bR AR EE S T 39 CR R
HOR B2 L IF BB E R MUPR I, T8 HE A Y

Ry, _ [CH,]
6518 [SF,]

Rew, AR 4 21%) CHAFBGE R L-d 5 R, N
SF M2 3% & v It 19 BRI %8 , mg-d 156,518
SFs % BE  kg-m *; [ CH, AR i b CHL IR E
107 °CEE IR 43 80D 5 [SFe] b B i < SF Y e JiE
107 (EE IR 4350 o
2.1.3 PR FE & R AR ORI AL
(IR FE R, m EE R 22 em, B F 40 17 cm. &1k
A A KRR A B2 1) SRR R, DL R 4R SR AR 2 B
P P 8 SR IR b P 1 B S AT
- REN MR ES R R EERmE L
4 fift F OoF I TS AR AR 4 3 A 11 b i
S, 0 W N TR PN AR T A SO Y CHL B R EE A
— B I [] PSR 3 5 ) A 3 B, B9 3h AR MR
o BRI 4 s CHLHECE ™
2.1.4 RIHHEAEHAK ROMmEERE—FP KA
A 70 R, o Mk 42 XK BC A s B RO B AR e 0,
TR A% & (4 FO RS il CHHERL, sh W e
W& P 8 AT % R W s S TR ORI E
T CHHER . HoAZ O 2 o K 3R 29 Bk 1 A UL 3
ISR B, A FH /N 78 IR RSO o 43 0 I s
O CHL W B 22, 456 28 S at T HR Rl o () 3
o A RSl E B R A ST LA T HE
BLA o
2.1.5  BOREAR OB HEOR B R EO6L XS
CH. 7 AIE WS 335 ) 4 S PR VR R 38 2 49 B 0 5
TSR SR B R B R CHLOR B, T T &
BT 2 AR FASARREN L W K8 SR s Y B
SHEEOPAL . ME A% % H il CH A BOL A
A3 95 AT JH 8 0 WO O 3% B R % B (Tunable

X 10°

CH,



1966 B

S 34 4

diode laser  absorption device,
TDLAS) (3% H & & I 2% (Laser methane detec-
tor, LMD) K i 7 85 30t SO I CHL 23 B X .
Forb , TDLAS 35 48 3 o 3 55 B0 3K 2= CHL R AR
WS O 35, AR FI D' iR s U 4 T 5 CHL R 2 5 LMD
D) 368 3o 30O TR A A S R R B B CHL P
ST I 43 A O 1% AR Ok BE B, T B AR Ol A
19 CH HERCPPAL L BE 3 248 S HEBOCE AL 5 = R BUE
643 B A SR T R A £0 A1 A T A2 S, I 63
Bl 0%~10% 2r #E% 1 ppm, ¥ 15 b % & fig A0
R G0 BERC R4S il RS e =L i R B CHL
2.1.6 AHC 2% &% AHC &G E T3k IR
2l Rk S B SR HE I 5 A, I T A Y
Bl Sk HB S T AR SRS I ok HAR RO &R g
R G B0 B R 5 Bl R Sk BB A AT
1% AR LA e AH T PR 58 s RO e ik Y CHLR
CO2, A K 8l Wy W g 7 A 1 MR O 2 A i %, L
Sk BB 2=/ sE AL 3 min, Y B IT /R R 48 A shiF 1<
PRAG P15 LA 45 oS58 38 6 R SE B Rp sk 4~T7 R
2.1.7 GreenFeed 2% GreenFeed R 47 & — Pl it
A5 0TI e 1R A A S AR AR R s g, A
FHELAME G W I Sk B 8, 245 5 3F 68 B 2L AME T
A HE A CHL A COL MR B, #5 T 41l < I 12 S
T, DA AS SN R A B OCHL HE A& 5 ), shf ]
A s 3, B R AR RE B AR U 2 i DL 4 £y Sk
BB E AR 2 3~7 min, T 2 W&, LANA
BIR f7%y 2 00 000 50 40 4F O o1 o Y B D HE R K
— MEITT] IR %5 2k 3h i, il r e SO O 15~
203k - AT B A I 20~25 3k - BT, BOHE T i
B 23l {5 92 i AR I, FL75 5 TR RS AR AR

spectroscopy

2.2 [EENEE

[i] 422 000 22 v R 5 4 R A il RO HE L
AFXE R o 5k S 50 B R RN 4 AR 2R AR TE AR, {H R
AN 5] Hby DXCAS ) 1] 552 B B2 58 3 1 0 PR AN — 2 g 7T ¢
PRIIE
2.2.1 RN REEZ SLRMEINEREEMEN
A T AR B 0 SR K AR A
BRI AR, WY E T 5 (Medicago
sativa) , £ . (Leymus chinensis) 8% [ ¥ % ( Cleisto-
genes serotina) , TE W B 7 — & I 8] P Wig 2 5 it 95 1
W, T A A 19 100 mL i 5 8%, IR N B N g
ZATACERE S W R BRI R

39 CHYBEI h , SR 5 7E 39 “CRY KE 3548 iz 1% 3 52
K. B WOE D 42 8 UL BRORL . e i g
R A AL FE E B COL B . KA R
R i B B SRR, SRR T 4.5 mL 5 A A
IR AR (400 mL- L~ DAY Az B 7K (9 mL L~ D AL
FUE (4 mL-L- DU B B IR i CH S T 5
B IR S YD TE R IR T BET 24 h, 985 TR XU HL
SRR O A A — > 1 omm B0 T K TR A IR P i
AFEFRCA A ZE v i, pHAEL R 6. 8 Ze A7, IR
A 25 mLJE B, BT RIS R . IR T
JUCE AR R IR AE 39 “CRYK I, £E T 8 4 T Z i,
CO, Wh i 2 T 1) TR 25 1] Y o X T AR e 5., A6t
Py HE A W N R 22 mm, KR 22 cm 1Y 4E
KA 4 ) s OB R — A =l e 2 . Uk
W £ 4% 1 25— B R 400 mL, f FH 3 )2 R3S 5
D gk K TR I B A A O A A e A

A5 b A R BRI (AR Sk BB 95 E A B SR IR
%%isﬂo
2.2.2 IPCC:#* IPCCHll&E CH, HEM A k2%

T{2006 4 1IPCC H AW =AM F e/ ) o RN
54 i M DX 3R G I OO A A8 A RN PR A B i CHL HE
iR IPCC #EFE J7 vk 2, BUMHSH 4 & e i 48 AT
B iE CH HEN . A AT .
EF:GExszcfgl
100~ 55. 65
AL EF MHEIN 7 kg sk AR SN S
REAFEHEROW CH, 3 & GE A BRE, (10°T-d D5
Ym &y CH 846+, % 5 55. 65 2 (10° J-kg D) CH,

Y RE & &

S NEMIER 4 (S B PO LERE
HERE SRR R Tk L AR
W iE & CH AR AR

EF(T)X N(T)
10°

X CHL A I8 il & B CHL R, Gg4F Y,
B 3 & B P e B R (1 Gg=10° @) EF(T) R
R B K & mHECE T kg Sk AR NCTD
NRFEIN T W T AR E I,

2.2.3 RAMBEREBAK ToANLEERE A @SR
R AL RS U0 3 T R O T R 1L J
ORI s AP CHLMEBE o & 1) 38 1 i i
H A3 8T A U A9 G AE I S A CHL Y 28 S Y
W ST 0, DT B CHL R e BB . e A ML 3 78 57
S35 bas RAT SR AR R 7 B CHL MR B, o145

CHypn=2



5 6 3]

FhIGEI 45 < S22 5 3 1 i 8 W e HF CHTE 5 0k 1967

ARG K R SR, T BB R
T5 kA R SR ) CH HER

224 BREXEFREX NTHWIORAIYH
CH HERC, 75 BT fif 55 3% S HE B G 1 IR 2, LA R filt
FRAG AR | o B 19 2 AR I 18R 30 855 b 3 W 1) g
1o Horpr— B AR JE A 5 #5 2 HE B & (Portable
accumulation chambers, PAC) , iX & — fif ¥ 37 % 4%
J5 %5 AT LA 50 min P9 48 25 10 SOBRHE R, 4
3R BE RRE XT AR HE B AT I B W i LS
CH,, CO, MI/NRU S 2 S 1Y O 18 #E . PAC I 1 1
Sk — T e AR BAS 19 7 kA T H 4 2 CHLHEU &
T {5 A AH Y R M (B . 2 — b mT L) B S
A VR B R GE Y B SRR IR O LR
4 2 AR — A A7 PR L W] 32 B Y % B A P 40 min~
1 b, Il 348 422 7 o ) L %) AW 00 2 o S i R
B S A e i

2.2.5 RARE A MR IRIEJE — FlGE o 7E 05 A4 1
B 3 22 e SO CSRAE 1T, 4 I A KR CHL R
CO, M BE B R FE T 15 o % el i 4B o W A%
SRR R S R 4 CHL A COL ¥ B, 3315 7 1 CHL
JEEL CHL/CO, WMl . BRI & T 5 TIER G
B AL RS S 2 A O B E R B &
e Al 25 K ) S SO AR AR S R MR T
JE 1 CH, F1 CO, & BE 5 25 A 1 0 I & AH OGP 4
25 AR B 5 Al A S B0 T BN o AR
MR,

2.2.6 BREHA WE A E R T A
AR HE I — A~ 51 A R B A% R T Il KU R
i, KRN ISANY R G L 4 sh W) I E BT AR
B3 BAE % i CHHERC I, 7S G0 A0 B I AR
HAKG R HS . CH, ® (Methane hood , MH) & 4t
S — A A CHLHERCR B . MH R G000 &
MNEE R HE 0 CHL MR, B3O 3 40 3 P R 6 1
iR . MH & 48 0] AR T — AT A1) 5% 2R
B BN 2R ) CHL = Y X 8605 1 % A 1
i, HARNAEILER 1,

3 HigHEMEMHAERNE T

3.1 EBRMNAEMERSEYEGER KRS
Whrb A5 I CZLRE RN A B CHL HE 3 I

H DA ) T AN ] (3R 2) o AN [ Ml XA 2 326 [ 8 Clin e

FE) T U 22 ) R A R b K Cn b A [

X CLVPG SE ) TE LR 3 W4 55 s W 0 T8 CHL HE iR
HEAEREES . WTHEL—-RAKE R,
TG 220 Hb X 4 2 B i ke T CHLHEIBCR: S50 &
AEIKF 9. 22~13. 61 g-kg '-d ', 1B H A [ 5% (2
B R FINED , ol e J2 B T A ) [ G2 SR AR A X e
L ITIE Y By AN S RER: 3G e SR TR R S (E ]
HTVY 22 20 A R B CHL HECR AT B R 22 5 B A
0.49 g-kg '-d %] 13. 61 g-kg '-d !, = A R R ALEE
TRV G A 25 57 T H R AR F W ST
CH./DMI it R4 °F | J5 4 2 B i 40 o Ok S 4%
PN TR] A 455 037 R 05 L HE0RE Jo a0 2 4, ik BB
R R A AR AR s 53 A I R D7 A X,
PS5 53 991 5% FH 7S A 73 B¢ ARl A R e i 2 0
2, HR MRS 2N, 25 G 3 301 HE ik i 22 PR A
K E R TR] XS0 2 i K e CHL HE R 22
SN B AN e D e SR X RN A 5y AR DLJR
L4 L HE R A3 R 0. 32 gokg '+d UFT1. 29~1. 84
grkg ed o SRR O R EL DL AR DL R T A AR R
Helc g, e BT LA R 1. 29~1. 84 g-kg '+d !
129 g-kg '-d 1,3k AT ARSI B TRDA DG T[]
Tl Iy ) 46 A [R) Hby XA A7 A R il 22 5, A4 = R ),
B E P 22 AR R [ [ SRR M X, L CHL HE ik
AN A ke W R R R —Rh 3, d T R A
255 RS R B R e E AR 25 S CHL R AT fig
W BRI

3.2 ENREGREHERREREFHTEE
HEB o — A el B R AP BME B R
W ) 2 TR R A T (AN P R & AN M X o
i) 5 7 30O e HE 1 S Y K P B B A e
HE e R 7RI DA ] 42 f e B e HE R 9 IR . T8I
far Fiml 5% 07 2, A= (3 AR AR AR KA B iE CHL HE
W P IR B T2 (AR ) e R i
T 507 2T H CH AR e i, 95 4 FEE 2R 1
i CH, HER P 750 535 8] T 99. 3 kg- 3k '+ 4F VRN
85.3 kg+ 3k AR TN 3. BRILZ AN, AN FIHEE Fh
Kl CHHE N FAAERE 2R b TEHEF
A At 150 AR By BE Y 7K A Wl CHL HECH 7 J5c i/, 43
FIKF] T 110. 6 kg 3k ' 4E U172, 3 kge sk 4R,
LU R AR R A L T AR AT 4 SR R L SR 1
B CH, HE B 7 A%, B0 B3 W B4 5 A 12,0
kge 3k LAE VRIS T kg Sk AR AT LA A
F¢ B Be i 8 CH, HEBAF 78 35 52, E Ak T 2



1968 A U A it o34 %
F1 BRMEFELER
Table 1 Comparison of methane determination methods
UIRS U=y B A5 2% 3k
Method Advantage Defect Reference
I 12 28 3 Respiration chamber J7 R AR E , DU B () S PR 2 SRR AR E GRER KR [2,40]

IS IR 7 B v
Sulfur Hexafluoride (SFe) tracer technique

-1 T %5 3% Respiratory mask technique
R OIFBIERA

Polyethylene tunnel technique

HOGH AR Laser-based technique

Xof BRI AN LR 77 A 36 S R S

BRI A0, 5 2B, AR
RENS LI, 1 AR B AE AT, () i ) et 2
e S CIRE Ik

Xof B4 358 X AT — 5 A LR
CR 283N %7 e A KR EE B oRE FD
REBK [25]
FRA5E s il PRI, xfe LA T 7R 9 B P A9 3R [26]
JE RN B 5 X DA DTl AS [ A 3422 18] A R O
HE ik 22 5 5 I 45 0T BE R A

[24,41]

R L B s AN T IRB FARAT B sz RAGE W, B B i B kg [27]
S B, Tl S I U AR A AR
Ak, o i G AU AR R R 44 3

VA N BUHEAT B AR A4 o, HAE A 3R
B B R E PR A AT A P T RE 2 B — S P

ZE AR I R 3

AHC {38 I 5E 3%
Greenfeed &4t Greenfeed system

IR AN K Bk In Vitro fermentation
IPCC #: TPCC Method

FLA F 3h s R0 2 e A i i 2
Automated Head-Chamber (AHC) system o

5y 3% S I3 RLYESE W, B Ak B 2 I iz (28]
B IAEL

AT AR SEA AR5 25 P e SHE 0 o O, 52 0 BRI ] FR D [29]
i XS TN TR s 2k S
A2 AR B PR R, BT
FAE T (8 RAR
PR R LA ARG I A

B2 32 i R
S A5 A R AR GRS IR 4D [32]
5 BEA [33]
6 IR J3E 52 BRI IR 2% Clun X e i ) [34]

Drone-based remote sensing T A A5 A S , ELRG 2Ll i 1 A5 AN DL AT
A FVECE AL 31, TC AL 22 fiE A
R )53 i s 00 £ 52 i) 41
fE#EAE =& JRAAI B R 32 BB R R CIns g s S AR PR [37-38]

Portable accumulation chamber (PAC)
technique

ML Sniffer method _

i KU H AR Ventilated hood technique

A RS P 5

ORI

CH, A CO, #5545 [ /A b 56k [37]
B s AR 5 AR B 2 0 T R
P m R R 2 () A O R A
RS [38]

R Y Bk 7 il CHL HE AR A v T A 4] 3R B
B, o an gy A S5 B 7 B BEAY HE O 10 109, 9
kg Sk AR A BLAR Y BER 58. 6 kg Sk AR T
AR B Ber i HERCA 100 21, 9 kg Sk AE T
Bt 2 Ab, oAt AR B B il CHL HE IR 5 2 3%
T AR A B B (H A T S R E B B, X
WA 44 7 B9l CHLHERC BB o 4R A B Be i
S R w AL T IO A B B, R RUEI X R
U AR S ) B 2R AN RRE L BR L 2 A, A &) B G R
T A B v R X 858 2 ) B K AL & 0 K i O Y
B Y (AN 2D, T 22 M i T 5 Al AR
Py CAnN R ), IR, AT AR R AR A N
7L B CH A AT BB AR o A AR B BE Y
A& MU TR X E , EEM T4 A B 4E
i 2, A B Sl R WA e AR . I
e, FC M 3E 7 A B CHL AR AT BEAY T 25 4F A= A 3¢
SRR 2 E] o T BEAE R R B B R4 K E e B
I 2l rp R £ R AR o AR R ] AR L A
CHt & i EH 2 .

4 FEEE

AT P94 5 T80 K& 1 CHL AR AR G
I ARME W RE K & E CH RO H
BEAIBT TSI G . R E B &R I LU R LA T ik

4.1 BT REMRARK

S A GY K IR () KLU RL 4 A 2 A K
FORE CHWHERCA R g m, Horp 2 i 5 £k
AT 10 4 & AT B AR 0% 208 B CHL Y = it 4
FORE 0 R o) A A0 S I 2 SR R K H
R TR R A 2F 4 5 AR 2R A oK A6 S K OE A
0. 60 3 A 2 0. 90 I}, CH, K H: Hl il 5 J3 8 2 364 .
F 5 AR UL 2, 20 B8 A AR G L Bl i 6. 0%, 5 Z B
B 2% 1 S , TR IR I AH X BL B R R T 28, 1%,
I Y HC L BE 22 38 0 T 26. 6%, 3% — S B I A
A A f CH = 48 FF 7 13, 3%, REE Wk, ix 2k
e R AR R AR R 0 N AOR N RSN
TR N S50 I 25 18 IR ME L GE— o 53 Ab BE XA T R



55 6 30 e il 45 < S 24 5 A I T R e HE O 5 1969

x2 EWIFRMERREGEHYEIERREKSE

Table 2 Enteric methane emissions from ruminants in different regions worldwide P gekg ted !
X e F Eikd af 4 E 77 i
Region Dairy cow  Alpaca Sheep Red deer Yak Method
REEE BRE T RFRLB L) 0.61~0.81%1  —  0.17~042% - - DR ARG
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countries 2$$:EN.$&/RMJ
SEETIR LR &) - - 033 - - RS A
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B B 2 3 - = 0.01~0.29% - - IR A A R R
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W4 DRG0k 2 SRR 50 - - 023~0334 022~035% - PR AN K e
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EHEICH PR e ) - - L4 - - IR
Chinese Academy of Agricultural Sciences (CAAS), China
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Guyuan County, Zhangjiakou City, Hebei Province, China
R (56 38 KRR TUR) - - 129 - - O 7 22 3
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LE(GF =129 - — (.32 . _ W
Alpine pastoral area of the Qinghai-Tibet Plateau, China
R A Gansu Province, China - - 0.37~0.55" - . W
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Table 3 Enteric methane emission factors of domestic ruminant livestock PG kg Sk AR
(GEFIEN AN RTE b TR BB
Feeding system Overall Production stage
y P4 K4 ®E WF I i kS KE - BEOLE
Dairycow  Non-dairycow  Buffalo  Sheep  Goat Camel Dairycow  Beefcow  Buffalo  Sheep  Goat
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Intensive farming Weaner
PR 893" 67.9" r. g7t g4 46" Holbunise 5.6 g9 g2 - -
Smallholder farming Other adults
A% 99.3%" 85.37" - 75 67 - EHNE 109.9% 808%™ 11067 1207 1317
Grazing system Breeding females
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