Vol 20 No 4

20 4
250 2004 7 Transactionsof the CSAE July 2004
1 2 1
(1 , 100083, 2 , 100081)
: S811 S A : 1002-6819(2004) 04-0250-05
0
1
(M ethane, CH4)
(CO2) ,
CO2, CO: 21
15% 20% ' , ,
Q 9% 4] 11
[3] 1 1
2% 12% ™
[5]
1)

Krisd™ 1930 24 ( 4

20 ) ,
tel (7 3] , Kriss
131
: CHa(g/d)= 18+ 22 5x DM | R’= Q 94
, DM |— , kg/d; CHa4
, ,g/d
, , Axelson 1949 [
CH.(g/d)= - 37 47+ 47 71xDM |- 1 90x
, DM > R°=Q 78
: DM |I— , kg/d
: 2003-03-31 : 2004-03-24 o™ 1),
(UNDP/GEF)
(1977- ), i 17 Moe Tyrell
, 100083 1979 404 181,
, 100081 '

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



251

CHa4(g/d)= 61 74+ 9 2ND S+ 31 48Han i+
48 01Cel R*=Q 67
NDS—
Heni—
,kg/d

, kg/d;
, kg/d; Cel—

y,Moe Tyrell

CHa4(g/d)= 33 30+ 20 7IND S+ 38 83Hami+
105 66Cel R*=Q 73

NDS— , kg/d;

Hemi— , kg/d; Cel—
,kg/d
(R*= Q 67)
R*= Q73
1996
(NGGIC)
[12]
K irchgessner 1991 M 60

CH4(g/d)= Q 76+ 1 03CF+ Q 13N FE+ Q 35CP
- Q 8lEE R?*zQ 69

CF— ,kg/d;N FE—
, kg/d; cCP— , kg/d;
EE— ,kg/d
Shibata (8 1992 6
10 11
(0 100,70 30,30 70)
DM |

CH4(g/d)= 21 8DM |- 3 18 R?*=Q 98

[19]

DM | , :
CHa(g/d)= - 17 77+ 42 7DM |- Q 84DM I
R?= Q 93

DM |— ,kg/d

Kurihara

N ishida 2000 165
(201, (Yo, 100M J
MJ )
(1 9v

1M<EL<28M 229 ,M ,EL
), :
EL<19M: Yo=2337- Q 27CP+ Q 12DDM |
R’=Q 70
1M<EL<29: Yn=6 34- Q 43CP+
Q 095DDM | R?=Q 57
EL>2 9M: Yn= 13 81- Q 67CP+ Q 2(DDM I-
Q 19N FE R?*=0Q 76

Ym M J/(100M J); CP—
,%; DDM |—— , %;
NFE— , %
Demarchi 2112002 16 Nelore
SF6
(BwW) (ODM 1)

:CH4(g/d)= Q 3BBW + 38 11 R?= Q 95
CH4(g/d)= 36 31DDM I- 3 9 R°=Q 92
:CH4(g/d)= Q 13BW + 55 81 R’= Q 61
CH4(g/d)= 18 11IDDM I+ 53 64 R*= Q 53
BW — , kg, DDM |—
. kg/d

[22, 23]
V FA
4
, : DM | ,
; DM |

CH4(g/d)= 14 5DM I+ 44 92 R?= Q 94

CHa4 ,9/d; DM |——
,kg/d
., NDF ADF
NDF
CHa4(g/d)= 121 37+ 13 8INDF R?*=Q 76
CHa ,9/d;NDF—
,kg/d
ADF :
CH4(g/d)= 112 88+ 41 37ADF R*=Q 96
CHa ,9/d; ADF—
,kg/d
., NDF ADF

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



252

2004

CH.= 6Q 47+ 5 19C, R’=Q 94

CH.= 166 00- 4 61C; R?= Q 93

CH4= 22 58+ 7 03C+ 1 66Cs R’= Q 96

CH.= 120 25+ 5 94C,/Cs R?=Q 78

CH4 ) g/d; C2 )
mol/d; Cs ,mol/d; C2/Cs /
[24], )
(FOM )
(FNDF) :

CHa4(L /kg FOM )= 6Q 46+ Q 297(FNDF/FOM ,
%) R?= Q 97

CH4(L /kg FOM )= 48 13+ Q 54(NDF/OM , %)

R’= Q 94

: (DE) FNDF/
FOM :

CHE/DE (%)= 8 68+ Q 037(FNDF/FOM , %)

R’= Q 97

CHE/DE (%)= 7 18+ Q 067(NDF/OM , %)
R?= Q 90
CHE/ED — , %
FND F/FOM 21 54%
91 06%,

NDF ADF

2)

B laxter 1965
1965
( 55 615

), DM |

Clapperton
1955

Ym= 130+ Q11D + L (2 37-
\ 10(M J
,MJ/(100M J); D —

210 129

(OECD)
OECD 1991 *I

M = GE (Yn/100) x 365x Q 018

M — ,kg/(a- );
GE — MJ; Yn 100M J
,M J/(100M J)
, GE
A. Moss (271 1994

CH4E/GEI1(%)= 2 69+ 4 ONDF+ 1 13S

R’=Q 75
CH4E/GE (%) ;
NDF— NDF (%); S—
, %
(281 | 9 3 7
109 20 1MJ/kgDM (CH4)
17. 2 23 7 g/d, (CHE) 092 1
30M J/d, 6% 9%
, (GE1)
3 5 :CH4= 6 25+ Q 89GEI R’=Q 85
CHE= 330 64+ 50GEl R?= Q 86
5 7 :CH.= 8 26+ Q 77GEI R?*=Q 90
CH4E= 455 87+ 42 8GEI R’=Q 90
CHa , 9/d; CHE :
M J/d; GE l— M J/d
, GE|I
, GE|I ,
3)
Pelchen  Peters (291
1998
, 1137

CHa4(g/d)= 14 25- 22CPI+ 2 IDEI- 1 3M E
R’=Q 70

CH4(g/d)= 16 15- 64 5EE I+ DEI-
14 9CPIOEI- 1 3 E R?=Q 72

CPl— ,kg/d;DEI—

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 253
M J/dM E— M J/kg; ,
EEIl— ,kg/d ,
12
2
1987
1) 1987 ,Baldwin : ‘
o =21, (IPCC)” :
V FA
Hyhe (Mol/d) = (A ciexx 2 0)- (Pruex 1 0) + , ,
BUrex 2 0)- (V hex 1 0) , ,
HyHex ; ,
A Ciex Priec BUHex V lHex
(mol/d)
Hya (mol/d) = (Acax 2 0)- (Praax 1 0) + [ ]
(BUAAXZO)- (V|AAX10) [1]
Hyaa ;A aa M1 , 1996
Praa Busa V laa [2] IPCC Climate Change The supplementary report to the
‘mol/d IPCC Scientific A ssessnent[R] Cambridge Canbridge
U niversity Press, 1992, 26- 51
[3] (2 )M] : ,
’ 2001
Hywior(mol/d)= M iGrix (- Q 42))+ M iGrx 2 71) 4
Hym ier ™1 : , 1998
; M iGr1 M iGr2 [5] , : [J1
, kg/d ,1999, 15( ):89- 95
Hyr (mol/d)= 1 8% L ipidsngX Hysaa [6] D]
Hyea ,1998
. Lipidsn ,mol/d; Hysaa [7] Kristen Johnson, M ark Huyler, Hal W esterg, et al
1mol M easurenent of methane emission from ruminant
livestock using a SF6 tracer technique[J] Environmental
' science & technology, 1994, 28(2): 359- 362
Hynme (MOl/d) = Hywect Hyaa- Hywior Hym [8] Lassey KR, UlyattM J, Martin R J, et al M ethane
: emission measured directly from grazing in Nev Zealand
CH aumen (Mo1/d) = |'|yfhmeﬂ/‘1 0( 40 1 [J] A tmospheric Environment, 1997, 31 (18): 2905-
mol (mol)) 2914
: CH anmen M J/d) = CH anmen (Mo1/d) X Q 882 [9] UlyattM J, Baker SK, M cCrabb G J, et al A ccuracy of
M J/mol) SF6 tracer technology and alternatives for field
, measurements [J ]  Australian Journal of A gricultural
Research, 1999, 50(8): 1329- 1334
2) 1992 .D ijk stra [32,33] [10] Johnson KA, W estbergH H, LanbB K, etal Theuse
sulfur hexafluoride for measuring methane emissions
’ from fam animals[A ] TakahashiJ Proceedingsof the
17 N C V FA . .
1st international conference on Greenhouse Gases and
Animal A griculture[C] Hokkaido, Jgpan, 2001: 72-
81
pH [11] Lassey KR, Walker CF, MM illanA M S, etal On

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

the perfomance of SF6 pemeation tubes used in

detem ining m ethane em ission from grazing livestock [J].

All rights reserved.



254 2004
Chemogphere Global Change Biology, 2001, 4 (18): 1- 84
15 [22] ' : :
[12] HarperL A, Detmead O T, Freney J R, et al Direct V FA [J] ,
measurenents of methane enissions from grazing and 1997, 3. 278- 28Q
feedlot cattle[J] Journal of A nimal Science, 1999, 77 [23]
(6): 1392- 1401 [D] , 1995
[13] , , , (SF6) [24] [z]
[J] , 1996, 17 , 2000: 18
(4): 44- 46 [25] Blaxter KL, Clapperton JL. Prediction of the anount
[14] KrissM. Quantitative relations of the dry matter of the of methane produced by ruminants[J] The British
food consumed, the heat production, the gaseous outgo Journal of N utrition, 1965, 19(3): 511- 522
and the insensible loss in body weight of cattle[J] [26] OECD. Emission of greehouse gas emissions and sinks
Journal of A gricultural Research, 1930, 40: 283- 288 [R] Final report from the OECD experts meeting,
[15] Axelessd The anount of produced methane energy in 1991, 5- 1- 5- 56
the European metabolic experiments with adult cattle [27] MossA R, GivensD |, Gransvorthy P C. T he effect of
[J]1 Ann R Agriculture Coll Sweden, 1949, 16: 404- alkali treatment of cereal strav son the digestibility and
409 m ethane production by sheep[J] Animal Feed Science
[16] MoePW, Tyrrell H F M ethane production in dairy and Technology, 1994, 49: 245- 259
oow s[J]. Journal of Dairy Science, 1979, 62(6): 1583- [28]
1586 [J] ,1998,10(2): 27- 34
[17] KirchgessnerM, W indisch W, Muller H L, et al [29] Pelchen, A rthur, Kurt J Peters, et al Prediction of
Release of methane and of carbon dioxide by dairy cattle m ethane emissions from lactating dairy cow s[J]. A rchiv
[J] Agricultural Biological Research, 1991, 44: 91- 95 fur tierzucht, 1998, 141(6): 553- 563
[18] ShibataM, Terada F, Wwasaki K, et al M ethane [30] BaldvinR, Lee, John H, et al M etabolisn of the
production in heifers, sheep and goats consuming dietsof lactating cow. Il Digestive eleanents of a mechanistic
various hay-concentrate ratios [J] Animal Science model [J]. Journal of dairy research, 1987b, 54(2): 107
Technology (Jpn), 1992, 63(12): 1221- 1227 - 131
[19] ShibataM, Terada F, KurihataM , et al Estimation of [31] BaldvinR, L ee, JanesFrance, et al M etabolisn of the
methane production in ruminants[J] Animal Science lactating cow. Il Properties of mechanistic models
Technology (Jpn), 1993, 64(8): 790- 796 suitable for evaluation of energetic relationships and
[20] KuriharaM, Nishida A, Purnomoadi, et al The factors involved in the partition of nutrients[J]. Journal
prediction of methane conversion rate from dietary of dairy research, 1987c, 54(3): 132- 145
factors [A ] Takahashi J Proceedings of the 1st [32] Benchaar C, Rivest J, Pomar C, et al Prediction of
international conference on Greenhouse Gases and methane production from dairy cows using existing
Animal A griculture[C] Hokkaido, Jgpan, 2001, 301- m echanistic models and regression equations[J]. Journal
304 of A nimal Science, 1998, 76(2): 617- 627.
[21] DemarchiJJA A, M anellaM Q, Lourenco A J, et al [33] Dijkstrad, NealH D SC, David E, et al Simulation of

Prelminary resultson methane enission by N elore cattle
in Brazil grazing B rachiaria brizantha cv. M arandul[A ]
Preceedingsof the 3rd InternationalM ethane and N itrous
OxideM itigation Conference(11) [C] Beijing, 2003, 80-

nutrient digestion, absorption and outflow in the rumen:
model description[J] Journal of Nutrient, 1992, 122:
2239- 2256

Research progress of models for predicting rum inant methane an issions

Fan Xia', Dong Hongmin® , Han Lujia

Key words ruminant; methane anission; prediction model

(1 College o Engineering, ChinaA gricultural U niversity, B eijing 100083, China;

2 Institute of

A go-Envirorment and SustainableD evelopment, Chinese A cadany of A gricultural Sciences, B eijing 100081, China)

Abstract: M ethane is an mportant greenhouse gas The ruminants are one of the main methane surces

A ccording to the information of literature, the author summarized the study on predictable models for methane
anissions, eyecially analyzed and compared several regression equations and mechanistic models in this paper.

Finally, based on the condition in China, some issues for further study w ere discussed
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