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- - 3136.2 1548.1 74.0 528.6 S goozl
334 6.9 - - - - aladl Lasogall

FAO 2013 : ol

Al el z L) @ duelpll alideally Szl (o £o5 IS alus 6 Jgu>

% spasall Szl % exlll LA % calll eyl Lladl ges
15.1 18 17 (120) Mmilly Opzll 9,1
7.3 7.4 7.4 (120) ety clalselly fueu!
12.3 10 10.9 21 &) ey
57.2 42.6 46.5 (4 1) S 8 29, Skl yaenll
1.9 1.9 3.8 (CN)CPN |
38 36 5.5 (125) gl
1.6 1 2.2 Q21 &), g3 yobas
3.0 0.5 5.1 (21 &) eyl ldand vy Lo
- 14.8 -
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FAO 2013 : yall



tj-sl‘ s g A | §99 s> il e il ESlas! Juase .749..\.’;-

Tl I Iy 4ol g9
5k &3lyxim slyxsm il
1aiSa ol 5Lasi1
1.7 1.5 1.9 Adleid! 1S o
1.7 1.6 1.6 4! Lygl
2.6 2.3 2.7 L]
9.7 7.6 10 elymsall JoLudl
Fre ol sl 2
1.9 1.7 1.9 Adleid! IS o
1.72 1.6 o padl Ly
7.7 2.5 1.8 (|
10.8 3.1 9.6 elyzmsall Jo Ll
Fraepd Hlai 3
28.7 29.9 311 Adleddl Syl
23.9 21.7 20.4 o padl Ly
76.9 26.9 31.6 (PO
43.2 43.1 76.7 elymsall Jo Ll
FAO 2013 : oyl

B5s 20 S B30 3 Sl oo ob T e Al
el 5la¥25-15.45-25.25-19 Jlg=
2£) A oo Ledy < Jlstdl e 5ellly oLally ol
cyd aliEY @ LS b 25 - 15 sy (8y5-dde
el Sl 930 Jleom coloell 5la oo gyl AueS
& ob 20 — 10 U¥ls 1 — 0.5 slie¥ 520 — 10
SllaoY wd (39 2) OIS ekl A
ealll (e S 1z Ly dalisll jalall oo 2L
LasMy &> (Gerber eral, 2013) ol o A3 1 ol
Sl J513 Sl el s Bensls 2eS ST G
O3kl &igylly el Jals clalsll ey gl
& bl Z L) o Al Sl &S of Jasdlg
@Sl el o Lasdlg colll § Lo AST (£
old! z ¥ sduas ST ga (Enteric fermentation)
ST 3l Slasy juime 4ST g8 Sigydl ais oy

59 )
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eallly ol slast @ oledl sle Slasl lawge sua,
21 & 0= 2.5 5 2.9 Jlss 2aiSU Allly (£,40
«(corrected milk fat, FCM) Juas cul> @28 /6386
/85 21 & 0=S 384 9 42 Jlg=y el ey
4eS calizr Jlsddl e @l 039 00 @S
So Al dalaill s e ol el @ Sl
Losgl By 3 FCM 028 /13180 21 & (028 1.6 iy
Lelialll Joudl § 17 - 169 clymiall g (§ 99
ollgeadl paludy shaall Ggin Jgs 39 -2
ob Gsede 474 Qs> zln) § (Geloy oliz) Bpdsall
AST o ilaleay bzl Gigy pamy 386 21 &S
oaatd elldg ozl LMl § il Slasl jalas
sl Sl ezl ] LY dsls SY
5 oo BaS ol Slasl e Joradl (3,50
L M5 (09 H1A2Yg (uasidl M5 (0 21 2 9 (LA
SIS A4S &8 aly slaliag Egl ope Gy



Ale 55 sinall Ul gl (e el el

Z L Cpa Alingial) < Jad) dpud
padll (e pas 1

BmN20 =3,

M Saan) g Jualas lila,

mCO24d

CO2 <!
mCO2 = »
W CH3 ks jeds

ool o @S g 7 ¥ 21 ¢ 318 @S T il Slail 2eS 2 U

EN20 <3, 30 5 Joalae Sila @ CO2 43

LCO2 <! HCO2 = »

ECH3 Aals s

) e A g 7 L) e Al el Ad 3 S
St ol 2,0 e @xlll Sllge slered Lo, AST ezl Loy daall ahldl 4.8 of pan

G Gl o 2eS ST ol J) laylaay Les
el oe dose ) 7 lis bagadl Juld 655 L Bale
Slagly sexdl o sl Al @250 Lee 9,8l

a.t)LE.A 45 hi-_l_-w‘ R 5-\9'3." u.v.a.t CL’D! %) ﬂjs.n
& 8.4 gz 4lae 23.3 9,y Al> §2.8 Jlgm=
oWl Al> 35 gy wylas 233 5 olall U

RIS cllyendl @ asmlll zlu) of Lasdl .(4) US4
ol ] e Sl Slasl ST die ey Aalisl

Al e a1l e ST S (o5 21 0]) pm S Tt L) D€ 2 e

mEY) molal el

- EE T
-

0 20 40 60 80 100

Sellls olall o 5l pallly culodl oo Bz lis) 5y JST 6 80 21 & Ataall il S 4 S
2023 Joleall sl
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bl G ganall daal

wlalzll e sola¥ly £l 83s> Crwss 5

eyl
& cale cluhully Ga=dl o gyaall s
Lols (GHG) ahladl (o Silag¥l 2o payass
Buall 3 9,Sll sl ddeat A Linll (il
L Lall s Blag¥) cUiSs 5zl @bl gumdd 2l
FAO , 52024 Jll aiw) lapey ig )l azea
Eigzmdly Slalyll eaae @38,5.2023a, 2023 b)

Aty sslme 3 e Lialias 3
4yl Sldaall 1
ALadlg sl aadl 2

Ayl Lyl laadll 3

Loy s o5l guell Byl cdolis sl il .1
Sllgesdl sue (aa%s 11

euse W8 Sl of Gerber er al, (2011) ,S3
A g apd) ol 4uSy Olsul! Ll on
[Olgusd! ABLS) clilgusd) sluel jaass old
ool pastll e 3SAlly a1 Sy (3Ll
G cluy welydl plasdl Aalnl 8aby G
lall ae alilgedl o waadl o Galzadl
@ 450 deaate o) s e s @y zlW
ey (sl Ldally (Fsdl ot Lebislsl
Wbl ldeall maly molip ao Sliy o
S llgemdl slael aass o aaly Loy ghl Calisay
oo palxll Gl amil e Aslall Busy e
lidsa @ Mied @lall Jos (e S sue @ olidl
J1 1990 alall § S 6270 oo calll zlul sl
Elasl Sgius oaiiily 2008 alall § exS 8350
15.4 s> J olll (o @2 /aly> 17.6 (0 Lzl
Ll & (Bannix er al, 2011)calll (o @S /ply>
[0S 9 Ul poall /oxS 36 e oalll zlul sls)
138 JI 2.29 ;e olidl Slasl padsily cagydl
Audl [aly2 |y
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il e il Gl ol G
Jase eled) denziwdl Gl o wpuall Sl
Ol Jsls 9,8l esetll (e lidl Slag)
IS L] 3L 3 Algueed) clalielly i)l (ha
(Tedeshi er al, 4alu duale a2l 3 M3 AST
2022 ; O’Connar er al, 2024; Palangi er al, 2022;
iR Testen eral,2022; Amar eral, 2022)
-Respiration and accumulation chamber
-In-Vitro Techniques
-Hood and/or head box
- Open - Path Laser
-Gas tracing
-Unperson-Aerial Ground Vehicle UAV /UGF
-Gas sensor capsule
-Satellites
-Li —Dar
-Computer Models
oo caddl Oldl e paledl Sl Al
Azl &bl gzl
sbasle s bl il il oo dadgall Hlalsell golas
Syl clilgusdl e Addl el Slagl Jome
@ Lemilila] causy Gl el (e Judadly
e Aasl=ll Ldua 082015 aladl § (b g Loz
(Gerber eral, a°2 cye &Ll 8yl Aoyn sla3s ¥ ol
Al Y] s Ciagas « 2003)
oo il Byelatey Aalises Aslie Aokl Jso) 1
Ao Sguaall Balaiuy ¢l datl 8elaS
M) adlygll claal et Buyas laas 2
2SN ae slada¥ly s mely aiSSy Al
ooadl A e bl e
Freedl el de Aadlxll  LaasS 3
Loyl Jl 4ol Jalgall dyu=ig (biodiversity)
Juae Julas Ldaa Ly i 30le alusiwl 4
Slagl o capasill Gl sy (39,SGll ezl
120,218, 400 & wlsladl



ABe 55 imall Ul gl e sl el

0o Gltll Slasi) o oy S U5l Calal el
(McAllistar et al, 1996) gLl Lguaall salll
Slbgtus Adad ol Magdub er al, (1982) las¥
ol Sl dali) 3 5¥ 4 o8 LY (e Aalize
G anll aa bl glh=ll sla¥ cons
2 o w8 AU Al ShuasS
(PH 3 olaxil) dbgestl (0 w359 ilagug Al
.(Vankossel and Russ, 1996) ¢! zls) ladsy
BB 3 Bl o cuemd] 8 e Aale 303
clls o %50 (o ST Jlgzy olidl e daxlill
o %6.5) orasdl calall s> @ Adladl dadall
(%2.45 a0 Lagen dl 2llamY 2511
oS 8 oSl el 22
manipulation)

senill Blae Je sl pany shrl oSes
Bolatw¥! 8sLaS 8ol Apain I BLGT 515 (9,5
oo 3y Lo Al dols didsdl Y (e
Ay @ pexdl ol eldddl g @ usmall M5
(Dong eral, 1999; LeadSs sf &)lgusddl J51s ozl
Broucek er al, 2018; Chen er al, 2020;
Beauchamin er al, 2022; Raques er al, 2024).
2Lal Jl glime LU sl landl s
slamdl muage psadd (cellulase) alodiudlS cilesssd
oasl> (S Al Gl Sldl iy Golid!
G oY lda ) 48ls| ((Lactic Acid) <lsSUI

(Rumen

Sdate muas Juae e ol medll Glalies 3929
0.359 ] 0.192 (s (Polysaccharides) <b,Sudl
(MaCdonalds er al, 0.71 J| 0.65 e cnigdly
4alat (Phytase) slulall @il a8Ls) ols .2010)
oo ALl 8oLl (e (94l K Jaas o 815 5l

(0.75) 3sl /ol 84 11 76
Jine (3 5555 e %11 6Ll oLl Aayan sl
oo 530X .20 3001 a2 6.5 Jlgmms gl gl
o¥slls Lygull ALsls Liumiy Lpalarll SN
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£l 8,15 s 2.1

Juas (aaseil LS Age Il @liladl Bage caly LS
doan Juas 8oy cawn iy plidl &byl
(Beauchennin er a/, 2008; Beauchamin er a/,
ool Adsadl DY sluskial Mied 2022)
dl @l dagadl Bl Jlax] (o %71 dudy
& Hiey W25 gy plid) Slagl § (alassl
oalasil I 63 hSs sumondl (54 e =lilgund!
Lylae rewd!l Jozme § % 45 — 29 Jlg= olzll
osond] 903 0 Bas¥ UL 3 Lpey o3 (0 el
Sleidl e D! ¥ (awxs 301
Lygl 00 Aonaall duelivall Joull 3 duilsusl|
szl (o % 463 115> s &1 Lisug)g oyl
iy olidl 5le e %255 haad mils oYl
iyt el 3 Leiss (oSI) & 0ySall ol
Oy aomlll (0 % 47.1 il &1 AdoMWI Ky
& szl e @l Glidl e % 69 Jlg> mils
o0 %70 Jlg> o1 (APCC (2007) 5,5 5Lal . 2,501
Joll 8yusas (GHG) assull islall IS cilag¥l
Al

Bt ol cglis clbes! il .2

eldall 4eg3.1.2

Slalydl e gt M (e
2018; Beauchamin er al, 2022; Raques et al,
Ol z i) June (agazs (Say 4l sl « 2024)
Gl oSl el Ades (e

IMs e Y Leasrn Gnuxis fermentation)

(Broucek er al,

(Enteric

Dlel) ALY Ld § Laskie Dlel Ldad
55550 el 9l igudl A8Ls) e (Legumes dlsay
Les (PHUolas) Anassdl 8oLy e Jaad (&I
(Propionic acid, ¢lispsll pasls Ll samy
2 Lge | bl e gdan @l ozl .C3)
okl 5ol (e Busg SO olidl e 2SS 4ST
Soime @ BaL3ll . wldsadl de gdans b A)las

S,u,ui}ijgﬁ%tjmwdla_lwlédﬁrm



oS 1/pba 1 s ol zlu) @ palass] cuw
ool 10 28Ls) Lay 5la¥ 3 aslell 35U (e
Jaey olidl aiazsl Ll 3ol (e @S /]
sl dazlye § 80Lall 8olll (e xS 1/aly> 2.6
alie¥ly ollly @alll Slad e Slahadl
9 4l yalims A8Ls) o Eckard er al, (2009)az5
oolasel I ool 28l 8ol (e %1 Joaey Aas
e susall uas HLals % 5.6 (s olidl Slasl 3
oo 098w gaull 3 alle el 7] 3 aSadll o
Ol a3l Jola5 § olos| ! ]

L glgos AleesS duale wlilsl 4.2

: (Condensed Tannins) salsiwll cwilddl 1.4.2
web Gl S el
ol 3 axlgn (Polyphenolic biomolecules)
o0 el e ssailly aSeally oLs¥ly il
Lale LsK ol sda cuedieiwl bl
Al suall @ olid) zll bl olixdl
(Anti-Methaanogenhc s Lasd (Forestomach)

sole iad

o oLl Sl (aasn "owld!” a4y Factor)
Jaae pagassy ALY can 3:S (akss gb
Alel I ool ssle 28Ls] cazgyusd! z L)
%16 - 13 Aeudy olid! (olassl I gal alizl
(Eckard er al, 2009; Broucek er a/, 2018; Raques
Cunasily onig ll euan 8:LS Cilyg er al, 2024)
sda 2Ll Jedly SIadl @ cnzoiadl Olaad deud
Lt o alizll Lade § Ladsio SInSA soll
gall B3s2s gailly lll zlnl e la¥) 3¥
de sbaslly (Bloat) #ladl (slel oo JMEYIS
AN
lonophores _u;985igs1.2.4.2
Lgu> SlobadS  Joad
(Carboxylic

LWilkesS 2lge (P9
PRES I Antibiotics)
Qismilly 6Ll Baly) liimell Busle 25LaK
so oblall sia cal e W Jlisd
oo Mt @i gl (Monensin) (il

Polyether
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3 Lesiasy (Magdub, 1999; Magdub, 2000)
cad Al do wela Tale s US4
gl jany aals) Ansdl Y (e Balazaly
conlll) ALY Lasna g 33 SlapYl (e
8L yazig selll dade § Goldunlord! <Saleludl
oles¥l zlly LI sl LAS sue @
«(Volatile fatty acids, VFA) 3plbll duadl
oo BalaiwYl A4S Cnlyg clgigigll due (aassl
3 %347 Jlaias 05l 3 3oL 928 Ay alall
Aspergillus  g93 (0 2a48s &> LB 3Ls) . ag4]!
.Gaggia er al, (2010) ,Lal LS Saccharomyces
Sexona wlys (§ 39 LS (Fungi) wbylasll 2Ll
eoldl g9l e el 8sbyd er al, 2010).
LSl &I (Hemiclluloase cellulytic) gl
i June 3L 5elilils (Lignin) cwelll e
Bplaall Zuaddl (sl zlo) sabjy alY
Jie Lgae palesl Wlal 0,8l o9 ally
dde § (Fumerate) cuylegialls (Malatte) =3U
sy oled! Slasl Aud paass § delu ozl
LBla| ol LS () Slisngll pasl> (3585 (0
3 WLl 83U (e 0xS /oslagudll o aly> 100
Beudy oldl Slagl (e M8 2ueldl L35l Aale
%70-60

(Lipids) saull 23La) 3.2

OLY! e dalall S BLSY 5981 (o crad] pia
Sl el e oLl Z il A4S paass @
(Martin er al/, 2010, Broucek er al/, 2018,
oolassl basgl &> ¢ Beauchimin er al, 2022)
Capsl bdie % 40 o= olidl Slag) Juas
% 8 -6 =l ixl| A,id Adle oy Zaudall 3 ol
Belutul 8oL oyhy 23Lall Balll e ol e
Sl 50 % 25 = 10 Jlgo (1ds & s calal
Lgaall Balll S (e Jlay gadl of cld g3a9
ool s % 8 B3La] . 9,Sell esill Bl
(Beauchamin er al, 2022) 4Lzl 85U o deudS



ABe 55 imall Ul gl e sl el

zlwls BLIY daesg Bl 3ol Ml Juas
(Fisher eral, 1997) &Ll &las! Jadg el
Saponin (wigalall .5.4.2

A9 Asladl SlySudl (10 Acgoma (2 (igsbiall
Dlel Jl Blas adsadl Glacyl e S 3
St BLIW dzgillly dughayll A8y ol el
Slasl oo JIY & der S by Lasaa
Ll iy 193559l boladd Llapdny clldg ol
(Wang er al, 1999; Raques er al, i,SU 41!
% 26 Jls> J Ll Juse adail aaly « 2024)
wgball ol cansl Liaie 1g3si9 Ml sue J9
ALl Bolll (e 0281 /el 8 Juaay

Algae _Jl=kJl 6.4.2.

oS5 Leoal Ll abladl oo 348 Zegemes (29
Szl Judy alaS austud (Sea Weeds) y= 4|
bl pe Osaddl (e (nesd glils  asds (P9
el jlue ysmi oo Seay (226 . 20:52)
oo deladlly 29,8l g Ml (eSS Ul 19,8l
(Johnson and Johnson1995 , Abott er a/, Ll
2020)

: Anti-Methanogensis oLl 7z | wlaie 7.4.2
G otdl zlul baais § pusiad 38leS slge (29
(Miss alic¥ly 5l § %50 Solmis Ly ol izl
selll dade J| BCM Loie 28Ls) . er al, 1994)
%33 Jaae oldl &bl § polasl e mu
(Abecia er al, 2012; @ lall oblgeIl &ylae
p.mi s Dong er al, 1999; Raques et al, 2024)
bl sia

Chloroform, BromoChloromethane - BCM,
Cyclodextrine, 2-Bromo-Ethenne-Sulfate,BES
Nitrates &yl .8.4.2

sl laaie %50 Jls> J) olidl olazsl gaf
(Hulshofat er al, 2012; o li=ll s JI ol
Raques eral, 2024; Zang er al., 201 8).
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sabd @Il Joo (e S @ pdeiuny LAS
Sasall SL¥sll 3 Als Siiall clilgandl 2 ln)
LS5 Yl
Se Jerg 2024; Beauchemin er al/, 2022)
ot Aaddl § sl M (e QUL Slas] (i ases
(3) cliipell paaloy (20) izl asls

(Dong et al, 1999; Raques et al,

od> Al Buall @ lodgiedl sde LAkl
oo @S 1/ udaisll e plimals 35 - 24 olgudl
-4 Jlgmms ol z ) § oalass! cane el 039
Josall /ol i aly> 10-0 Jlgms asall /ol 13
oallly el a8 aSliad) A8Lall 33 (o @nS
Ol (5SS Aulee e S Tda 8l of Lasdl,
SLaT Miad (i Gany (Transit) pladl goidl (po iad
© =81 /alyzide 33 48Ls) o Guan er al, (2006)
— 27 Jlszms okl @ (Lol ot A3l B3l (e
(2L way J6Y) amlad 4 - 2 s cll3g %30
sda I 193939 lly LA 8L S99t Lasy U3
LasY (Odongo er al, 2007) &y31 Auwlys (3 3,4l
e ol ol et ) oraisisll 28La) o
@80 B8 3929 e ey Ilg . 21 6 Bl ol 7 L)
alaadl e e Ll ¥ aasudl clsisu
5Ly 39 oldl sle &lasl pa@ss § Leasrad
Sl il goel] 2o LY 54 LS

Biofuel byproducts sl 398511 =lxtis .3.4.2
SLLEL adly ge Ll oo Slaliies 9
Lo Zl¥ copenlly Ladll yois cllee e sl
& psiud (Dried distiller’s grains, DDGS) (swun
craly onig ) asldall Aaall Balisd ol Al 33)e
(Nutrient Detergent Fibers, NDF) dJuzall LI,
el e sldall Bylae sl 3 Juaa
ST U] § Lyins Lolassl Lee giby duuslasl
3.0 0 28 o Al @ el

:Crude glycerol/glycien alsl cruadlzll 4.4.2
wlal olhinll aade g Lad
oo oy Wl Bolll e %15 dwds J9yuadtl

Jladul



8ylel gbliall bilgutl @13l (genetic selection)
el sda Mi YY)
10isdl @ 8abslly selly A8Me L ilijge
Bone morphogenetic protein 2, BMP2
Gaba-junction beta-2 protein, GIB2
Bone morphogenetic protein 4, BMP
Gaba -junction alfa-3 , GJA3
s alatly (aa ¥l 38Me L culiyge *
1. Aldhyde-dehydrogenase , ALDHIA3.1
2. MUTYH , MYH
3. Thyrotropin releasing hormone degrading
enzyme, TRHDE
bl dazedlly a8Me L il *
:(heat tolerance)
1. Guanine nucleotide binding protein alfa-13,
GNA13
2. Fibroblast growth factor-2 , FGF2
3. Phospholipase -C beta 1 , PLC Beta'l
Olgwoed zmall (sgnudl 3205 .2.3
Lo Ol cams @ (ol (o sl s
o Lo dalon Lee Sy (Olud¥! cimny (gae
(Tubersclorosis (TB), Salmonellosis, (e ¢lgss]!
foot and mouth disease, Brucellosis, Riderpest
) iy dalgn Gl (alwel Slag . etc..)
(Anthrax, Black leg, Pasteurelosis, (&Ldlls &ul
Lgumd) wlpadd) JMs w9 « Blue tongue etc..)
ol clldy ol sda dagliey Axllas Say
Oasls (Genom) agizll U1y Soume Gilivs
4t plaseiuly ol ddlal cowld!) (Ul aladdl
&I (Nuclear transform technique) 2&._9.3%’\ Jas
Slyzdl (o palsedlly dadldl Giliuadl 1Sty 093
Lewin (1989) L& LS (Gene Knock-out) 5,La]
ol polis Olgs e Jpamll Sy LS
(Embryonic stem cell transgenic 445 alastwly

2!l Aaglia 8505 .approach Wheeler 2012)
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White rot fungi (g Laall) oanY! ,hall 9.4.2
Aurslyed) Sladill ge Slaall s Rila]
BelaSTl 4y (¥ wlnll 3,045 @ aluxin! Ay
pedy ol (Ligase) sLedl wuiil zlul 3 2Ll
Aesall o ) Slor 1 Spbilee Leal st
09 Sl (il Z L] (e s alall Auslisdl
(Yilk eral, 2015; &lgazdl ¢lal Jaang quad! Juas

.Mahesh and Mohinni, 2013)

Probiotics & suxl =sl3a=L1 10.4.2

slell @ ux 1w (Yeast) 8asd€ A LASH (e Bylie
agna Cpumd Sl @Ml dlasy ezl
Lo g sl LASY LLas pases JM5 o ALY
B ozosiad! dis=ny pods @I B5lall LAS
ol oliay] asl> (3685 ) 9,Sell peietll (e
OLdl (655 (e Yoy Azl Olguell a8Ual jalias
(Wang eral, 2016)

Lgud| olaadl jou cwial lemsl ful 3
RERES |- JPN [ P

G| Dgmtdl I (0 sl el 1.3
(Genetic improvement by gene modification)

L o oy @1 Liluosd! @l (oo 2adll sia s
Al Ry s 2 olyndl s
Sl Glgesdl sl Lo alzall 2l g lall
(Tayo cnisldl oo sae el o lield Blag! (8%
etal, 2016; Kim er al, 2016; Raques et al, 2024)
@Bl (ailbas e Byazll Auaill sl |geaseiul
Sblgedl Hlas) e Lo (@l algand) Slilgel!
plazinl musl lus >ln] ASYly Ll ASY]
rzaSo¥! g9kl gogill paemll (e bypanll A
(Single  Jul=s 2545 alasiwly (DNA marker)
jSS’\ genotype polymorphism, SNP assay)
Olgemedl @Bl Al Buelall wyuzs § Legud
‘agJJ\ (Kim er al, 2016; Jyotiranjan er al, 2017)
sl Sl Alead Humaien ciliygn Julnss L8
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b ds sl 3500 bl @ olid) Slag!
& omitl) 28 e Bl sda Alels ezl
(llly poelll o0 @S /aly2) 5 (poudl /pl2) oLkl
@ LS Lpazxly Opuxll Lalns] e Lol cllisy

(8) Jgaxll

Rglall sl a5 dds s e 1 o] oS
(Through gene Lew Lo (39 Il e ol
o) Adee a5 M (e introgression)
el Aeglas Y clileml LasYly

.(Wakchaure eral, 2015)
Beauchamine eral, lal,>i Luu> dele Aaslpe 3
oo IMWY! @ Weusradl dalizell G,lll e (2022)

Bzl @bl gumeld (Enteric) A3l oLl Slas) Juas pasass § dsasiadl Gl 8Jgus

by e iy oo el WY
o ol cud> 0=/l Fagdl/ al>

8aLs; 25-15 8aLs; Olgemd| L) 3Ls3
B ik Halys JI gl 15 Blassl 1M ol s
Olieel
5ol 24-15 5ol ol 35,01 Calaldl 43U
Bals 24-15 5ol Y Aasinnr 8L
Bdie %15 Badie Breall cildgad! alusiul
alds 5ol 15 15 (Ladd!) ob,Sdl @ adle el
sy 15 15 4,8 ol
8Ly 15 15-0 (lonophores) ;3943
Sadie 25< 25< (Asparagellus) > Lew
B pkie B akia 24-15 Lgae oles
alds 5ol 15 24-15 &l
aldssal; 15-0 15 Ly g il g3l
dwlys 7l sy 15 Tennines & Saponins
aldssal; 15-0 0 4> g ySia

Oldl Slasl § 8oL (gad Baly *
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Abstract

Ruminant animals are on a continuous symbiotic association with surroundings. They acquire their own
protozoa and bacteria directly from the surrounding post-partum to establish rumen function; in addition
they need food, water and air thereafter. On contrast animals need to exhaust gas and expel urine and
faeces to surroundings Ruminant are also in symbiotic relation with microbes, they provide microbes
with food, and water for them to grow, reproduce and perform rumen fermentation. On the other-hand
ruminant animal will get benefits from the best quality protein (microbial protein), manufactured by
microbes to get their requirements from energy and protein for their growth, production and
reproduction. As a result of continuous microbial fermentation, the accumulation of methane and other
gas will remain. As due to methane high greed ability to absorb environmental heat which amounted to
84 x than ability of CO,. One ton of methane can emit heat by about 28x compared to same weight of
CO,. As due to this, it was expected that air temperature will reach 1.8 - 4 C° by year 2050. The
consequence of that the whole of the globe will get more warm. The estimated total GHG emitted from
livestock activities globally was about 6490 Tg CO,.eq, of which 26% from microbial rumen fermentation.
The total contribution of different ruminant in methane emission globally (million ton CO; eq.) was 2495
for beef, 2128 for dairy cows and 747 for sheep. Based on unit of animal product the emission was
(kgCO, eq): 30/kg beef, 25 / kg sheep meat and 3 / kg milk. The amount of methane emitted will depend
on type of animal, its size, productivity, health, type of management (confined, or on range), type of food
and quality, resistance to disease and parasites, adaptation to surroundings...etc. Amelioration of methane
emission from ruminant activities becomes a priority for all countries due to negative effect on global
warming. Some strategies have been applied to mitigate such effects: 1. manipulation and improvement of
the existent situation on level of animals (reduce numbers, increase productivity, rumen manipulation,
feed additives and new micro-organisms. 2. manipulation of feed and nutrients by adding lipids, essential
oils, enzymes, ionophores, Tannins, Saponines, Algae, Fungi, concentrates, low fibers, non-conventional
feeds. 3. Use recent advances in genetic and biotechnology to select for better genes allow for low
methane emission, high heat tolerant animals, high disease and parasite resistant animals. It is still more
practical and easier strategically under our local conditions to look closely to the animal and feed and try
to end up with high efficient animal that can depend on whatever feed available and able to be converted
to edible food.

Key wards:ruminants, global warming, GHG, methane, measurement of methane, Ameliorating strategies.
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