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GGAA EfEWT & IEFRAVAI—K (8 H 4 HEMH ) » BITHEEwIHL TR

( Pre-Workshops ) ([ 1-1): B GRA Y& & 152 /\4H( Livestock Research Group, LRG)

ElgR e btge/ Nl (Integrative Research Group, IRG) iy tiat & ¥ TR B » G175 FNN

network ( Network on Feed and Nutrition in relation to greenhouse gas emissions ) 75 3 ][

MR R BLaaT - B LA B IS e B el S B 22 2 BRMA JTRE = LR SmartCow

project F15E A [EIRG N BRI EHIT A B RES » DU SFEE J7 2 A A FE YDA E
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¢ 7 2-10 1
Average daily gy e 101234
f o 56
95% CLofSMD M 5; Milk prodiction

% 0 95%ClofSMD ND s -N—"’-"“Jﬂmqi____L‘__
Dcﬁuﬂlﬁﬂn 2 Cllof SMD. MD% n 95% Clof SMD

Nojeffect 2

-

Tonophore incl; Noeffect 4

Increased feeding level o Hll 351 3

Mangement Manipulation

Precision feeding
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EHE (BRI - TMR 8RE%) - SR EEBATE S5 U R &R
HETTHHEAME AT > FIF SMD (Standardized Mean Difference) » B[] FRAE(LAY T2
AR [F] oy FEE RSP B R - W= RNELr 8k © Fl40 @ SMD -0.5~ -0.2 7%
S/~ -0.8~ 0.5 FEEAET ~ /NR-0.8 BFERK o m&RIFTAERE AT A
SMD AL 1R - TR B GER R B BN 1 (5] 1-2) -

7 SMD b B e B AR R 1% G el 1L e 2 TR
= (modeling approaches) - H LAFEHIEREfEE(F (CH4 inventory) < EJ7S B AilE FH IPCC
Tier 2 FOHIFFGEHER » AN AE FEF & 4H R BDH BRI - FNN network H{E2
A BT E RS - B ez R e R (DMI) ~ ZERESHREUE - fRHHK
(tHEEE'E CP ~ KF5H EE ~ fhk84E NDF K0 F) ~ IEH I EE - FoER
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ACEILTHMIRET - $5 R E G TR A] DIy TR S B IR 8 - Bl
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1. Green Feed : ZEHENW)H HGEN N NI E TR - FIHE T HARRERER
BIVISEAT > EEFTREIE R ERE (EERF) M2 SRR 5 UL HIE R R

e
(1) (B35 alfERCEE SR Ml -
(2) @E  (EAEUERIGIFEIERET (snap shot) HEVER} - ZH(ERIHE R E

K BIRACEREE i AAE n B B AR AR A E

2. PR E A FEE ST E (Head chambers) Eil4gndfs &5 01E % (Short term

“accumulation box” measurements)
(1) (BEE : a]DUSEEOAE LS E -
(2) @hEL B2 EREEIRGIRAE 2R IE 17 R B E -

3. SFeiEHEAZA * 7NHALHT (sulphur hexafluoride, SFe) Kol = RASZ — > LA SFe
TE R IBHERIT AR S F - s S B R etEmcE - s\BeEh Y A Bc B HISH ] -
YRR R B H B R
(1) (BRE - =] 24 /N Rl EE H FHRCE, » BRI e iR -

(2) whEL : RIEHtesicBUER g S I SRR B EE R -

4. TEPRES (Sniffers) FPIRHAEL ¢ 455 Green Feed 32fff » AHEMIZE FORE) - HREEHI
TEERENYI HRAS - DUl CO BETTHEREALE -

(1) 1B%:: FTHENME - IR AR AT LIABCRAY BRI -
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2. BE—HELEN - RN R E RAGHEROME B E RS » DIFRALEE 2Ly
FEZH

3. EIEhRFEHE « BRETARII - EEE AR SR AR E B |

4. FIEERREZ © FREEEUANE R EEE /N (Intergovernmental Panel on Climate
Change, IPCC )~ |5 H & TEHAEBA( Nationally Determined Contributions, NDCs ) ~
& B e M 4045 ( Food and Agriculture Organization of the United Nations,

FAO) B FRIRTTERURE S E R -

a8 HS5HE 8 H 8 H » BEGVURMIEZL RS > BrT 7 H—RHYEL
e EEs (ARTEMC B RS RE E rEh) &R H B 8 BiE T 6 By
AU B HIAE T LIBREE R B R AF&A —RK 30 KRR E A2 PR T EiRAY
Mg (8 2-2) - REGAARBERIFER] - Frabts & & AR ER L - UT S
BT GVUATT R AR ~ BTSN T AR S R FHE TR -

() Rl an s e
B AR B FHEY Dr. Jan Lassen » 36 BH DUE (5 B AL R g 58 07 =TT AL FE
PEBCERIS ST - SREITE R B a2 - S NI S AT AR
B 4—6 Fmfe - A A LIRS REE & BRANEE 1 4EEs #E (&
2-3) - Hpr=EMHEEREPHRHEE 22 2 EA - AN Haiesk ] EHERIE
wV o HRE D ERS R s E—infE - BRI S ERR R E AL E - BT
DIEMEIRE A HAYIERENE: (DR RS BILEISSTT -

iro
Response R hZS L A

h? = Narrow sense heritability

5 = Selection dif ferential between selected parents and parent population
i = Selection intensity

r = Selection accuracy

oy = Genetic variace

L = Generation interval
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AP AgReaserch FUBTZEfEH > sZEIEERDEFEEEE S TIF - E4LUA 10 FrHYF
FEEE RN RS e - MR - R R R - Bt A B AR TS
ESER AT 12% PR R 2 B E anfd - I H [ AR S FE - AAEMER
BER LA AR 2 B -

(=) BS—a EhRE i
PO B A] DU R (RO 2 SRARPRCECR - BN AT & o - EErhHy Abmael
F e - ERMEYI RS R AR HTC A TR AT NoO FEf > TEHZ
L 50:50 ZEEEAIERE 2 [ EREE AR (K - ATRE Ry{E C/IN EEEEL -

Audino F A5 - E#EERET 3-NOP (3-nitrooxypropanol) 7 mse R a T ¥ 5 1P
FRGEHEELn A B 2 508 - 455RB0R 3-NOP al[# R E G EHEE 26% » B0
A HaH & B BB - AL AR R S ML AR 2 B2 © 1A
T A E A (microbial colonization) ] P58 H A A VI BRIAH - &5 R 53R EREA
3-NOP Hy4EE it » HH4HE (archaea) ~ 4l (bacteria) FIFEE EE (anaerobic
fungi) EEEZF] 3-NOP 2% - HHGERIATIRGEIINESZEE » B
3-NOP A[gEA[ LA AR V& M s 1 S i E -

(PY) e BhidE
Alec 5 A\ SR b AEAIAR=F e HlI AT A e i P b s iy I8 2 28 - SR RA
A &8 12 SEAVEHIEEIR o HIRERIETE 30.9 Mg C/ha 3% 35.1 Mg C/ha » HH
TR AR B OGS I < R RIS A< 2 A RS (P <
0.001) » Iz FERIISZ o) 71N & 5288 - 3ERRPE - 5o B MG A 2 U BRI L S B
FESCAL APV R AR B 2 528 > SEREUT - e BRAH IRy /F S A0 B B e L BT e
ZHE o BRI g EALE - (e IIEEHRAL 4 CH, B NO R E -

(11) BUFR (B ER
AREH RS H LA #EEEPEHY Dr. Thelma Kurg LLRERTT =R BH IPCC
FER 2 [R5 i Y A 2 - B ST Dr. Thelma Kurg #z#5 H 1990 % 2017
R 2EORERISPERCGER > Br T 2017 FEAETFERIHERCEEL 1990 EAHEE > BT
T 0.65% 28 - FAl T - 3 - BRIV 2 HRICE SR T - H SR
it > 2017 FEEYE S S T L FH T IRATBEICE ¥ 1990 £E 5 PRyt 1.4%E



2.8% ([&] 2-4 B 2-5) -

GHG emissions by sector (without LULUCF)

1990 2017
M Energy - 80.05% M Energy - 80.70%

M Industrial Processes and
Product Use - 8.00%

M Industrial Processes and
Product Use - 7.82%

 Agriculture -8.81% W Agriculture - 8.72%

W Waste - 3.14% B Waste - 2.75%

M Other - 0.00% W Other - 0.00%

B 2-4 1990 B2 2017 2R = RS HIHBUSEL

Breakdown of GHG emissions within the agriculture sector

1990 2017

M 3.A. Enteric Fermentation - 44.13% W 3.A. Enteric Fermentation - 40.29%

M 3.B. Manure management - 11.81% M 3.B. Manure management - 13.20%

M 3.C. Rice cultivation - 1.98% W 3.C. Rice cultivation - 1.99%

M 3.D. Agricultural Soils - 42.22%
W 3.D. Agricultural Seils - 39.44%

M 3.E. Prescribed Burning of Savannas -

M 3.E. Prescribed Burning of Savannas -
0.00%

M 3.F. Field Burning of Agricultural
Residues - 0.20%

M 3.G. Liming - 1.87%

0.00%

M 3.F. Field Burning of Agricultural
Residues - 0.12%

M 3.G. Liming - 0.87%

M 3.H. Urea Application - 1.14%
[3.H. Urea Application - 0.50% 3.1. Other Carbon-containing

Fertilizers - 0.04%
W 3. Other - 0.13%

3.1. Other Carbon-containing
Fertilizers - 0.04%

[ 2-5 1990 2 2017 F-EIRESFER = RS FRIFHBISEL

Dr. Thelma Kurg trf2 7 2 BUR = RAGEIERT - BT E2IRE(L7EES (Global
warming potential, GWP) Eid-£ERE 7SS (Global temperature potential, GTP) A
E5IH > GWP g R BUREGE M TRER - BB CO BRI AHRET a4
15 1 GTP RIZAEA FIEIHEEA B E A e ML= M HHERE - sh2 /R IR
HA » A 52 GWP100 £ 28 » GTP1go £ 43 N2O Y GWP1g0 55 265 » GTP1g0 5 234
TEHEEERSENERNS - SBLEENS [HEAREESE © EERERHE
HOBIZETRAEIE (& 2-6) - &atuis 2006 -1 IPCC B{Z GHG JEHES [THY
SYH BB EHE TR -
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In the Il National Inventory - relative contributions
of each sector t0 the total National emissions

* For 2010: GWPyq0 GTP;00

* Energy 29% 38%
« Industrial Processes 7% 9%

o Waste 4% 1%

+ Agriculture 32% 17%
* LULUCF 28% 35%

(Land use, land-use change and forestry)

B 26 TR TEREED
i Rz B E R
(%) AP B2 PEB LR R

B 2-7 AArFEFTRES OESRIFEEES TRERM
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AP RIFT & BRI F B T PR R B R (& 2-7)
Halhs HERE N B ETCE B n = A 28 (F b i = R A Y
FHEER) - AWtFTilE 7 4 (84 2P BT R AR - H A AL SR LA
AR AR FLM 3 (EHF (CERM s A MELLAH]) A UEERILIIORE R -
Efaic &~ HER - KERHNEIRGYIRCR S HiReRE - SGREREER - #F
LLIPERS AR BRI 2 23.4 m® REEMIZ 1 » F541 1~3 K > 24 /NFF P e SR IR
HEROIBREE Y 12 dHRRS I » T E R HY CHa FI COL R » MBSk K ARG HEH
B ZE RSSO o I T R E AR E N REREERALE - ZHE CH, M1 CO,
HRRUAREL - SRBUR - 4 [HAERIEY CH B H TR A& B F155H 6.4 ~ 18.4 ~ 26.6
H157.4 9 (REGEEAPR R EIEINMBE NN - HEMETR N EEFREIHAFEE CH I
FEDERUARE R 12.03 N > CO MIMEFER A8 374.8 4fT -

ZEINHFE BRI DO 7 3R DA s S HE A A 1 5 =0 R R = RS & R
BT RS (B 2-8) o ARG A E S A E BB R A AR E R
Ho R TR E RASBERUARUE R R S 2 SRS - B Fa 8 28 A A
EHEE L AR R - EEEFRE SRRy 3 ~ 0.5 J 0 min/hr » HEFHAR & H EC8k e
e CVRE - R 3 TORERMEE S » OIEILER AT 1 2K - dfEfl B3z
BRI MTEERAGE - N2O HERUAREST 75 0.62 ~ 1.27 J¢ 1.23% NO-N/initial
N > FRGEBERUGREEN 73751 5 1.59 ~ 1.96 K 2.04% CH,-Clinitial C » 24 /E & s FH bk
UGBS - B Bt~ S EEn S BB HRE I R — S LI E &5 71 F 0.32 ~
0.43 7 0.42 kg/kg initial dry matter - #Efl B2 oh 75 #8324 8 3 minfhr 7] DUR/ D HEIT 24%

“HARE R -

B 28 AFEREIFI B R R BT
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(1) etr =5

[ 2-9 JHRAEIR LR

firis Parana MILEH—EEHREETR T L (B 2-9) » A 2017 4 FHBURN BLAE TR G
EERLIT > O EATSE R AR B R S SRR > 4T 10,000 m? o H Al
WRIEVEE - CACBIITT 18 SRBFESHAEETER » BRI ERIE#Y 20
km EAVH TRREL - SH R - TEHS A A4 4,600 m®~5,000 m® )7
o HHHERL 250 MW > FREZEAYER AL 76 FREEHEM -

18 A AE 56 B BAEYAT 1,000 B 5,000 B - HEGTEAEEY 39,000 5 - AFEEE
P EAE RS 150~660 m/day » B AR NELE 2 4HBR UM (LM o 1 4
TSR B E RS AR EIRETR 0 > 55 1 AR R RUH LR AR A e TR B
FEK AT RE ] - THETHE S H i EREEREIR T 0 - RSB E S 22 = IR Al

BT, -

RSB BT 20 2= UK lagoon ([ 2-10) > PERAGEERFFER - e
FE S HET TER— AR > R H2S H 5,000 ppm [E{EZE 1,000 ppm > 2K EHER UL
FHETT SR KRR > R HS TR R SR (- B A S PR B/ KA HET TSR 7
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HEE AR EEETRANE » SREFEEIREUT R/ KETH L - WARRIIE
SEREEVIHELTHORME -

REJR UL REUIEEE P R$L,700 B it » /AR ERBBUNLE - #5FH
TTIERRARF B - HEREEA KL R$80,000~90,000 - & FE545 AT E L HHR
SR BT ORAEBTE > LA RS 0.28/m* B EAER T THFER P
AR 3~5 FEA[E[A -

RERT L ELEFEE a4 5 R EY - [N Ry 18 FESE PR /K B Bl a g i
A E > RElR OSSR A R R o i B - DR R AL E - hEt HER
&7 60~65%H i E -

AR 5 FRABUHRIEELS g PVC M8 - thgdia iRt L
(granules foam) ZFECRIGAE - AIERIEIR B 10 52 DIAER[EEEMH - (B 2-11) -
Hagdne i TR Gz B - HoKes » PURIRBITRER S - RE 2B &
240 KW S5 assffy > ]t s e e s i A %) R$50 BT 0
S B ERGE > TEETHAT R AER 20,000 /N 0 FARYEE LT 250 /NEFRE R
PO — 2 (18 2-12) -
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B 2-12 AR BRI EERTRERRAS

AT 2009 FHITE —IOHR UL EE - BRF AR ERERA BABEMLE A
PRIM{SE A A st SRR MY 2017 SERIENSE a1 > AR T
EITEENE > afieftis 76 F2URTEIE MR - WP Mt EEE
B> HHFPEHICRHEZGNE - (LR EZ SRR ME A/ - E1R
HEHSETRHESHEETR  ERPEHSDEFRER - SRS ETAEER
WEEER - MAERC R AR -
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[ 3-1 FEIFTRES B NS TEA GRA Z LRG £

AREIELEPEHYETHEE - BIE GGAA EIFEET & & 20 LRG & » ZEHEAN R
% ks GRA & 5[~ —» [HE 1B GRA §5 5113 Dr. Hayden B LRG ZH £ A Dr. Harry iy
FEHTEN T - AEAMABLBZEESEAFEEY, » bR 1 gzitse MR
BT AE ST I A E RS E SR &R HE - ARFEGHA 28 [HE BETE
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2. The meeting was attended by representatives from 28 GRA member countries and three
observer countries, three of the LRG’s research networks, and six partner organisations:

e Countries attending: Argentina, Australia, Belgium, Brazil, Cameroon, Canada, Chile,
Colombia, Cote d’ Ivore, Denmark, France, Germany, Ghana, Ireland, Italy, Japan, Kenya,
Netherlands, New Zealand, Nigeria, Norway, Senegal, Spain, South Africa, Taiwan, Thailand,
Tunisia, Uganda, Uruguay, USA, Zimbabwe.

* LRG network coordinators attending: Animal Selection, Genetics and Genomics Network;
Feed and Nutrition Network; and Rumen Microbial Genomics Network.

e Partners attending: Tropical Agricultural Research and Higher Education (CATIE), Climate
and Clean Air Coalition (CCAC), International Centre for Tropical Agriculture (CIAT also
representing CCAFS), European Commission, UN Food and Agriculture Organisation (FAO),
World Bank.
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