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Abstract

Methane, the second largest greenhouse gas, is massively attributed to livestock sector
globally. Methane from the livestock sector is mainly generated by enteric fermentation
of ruminants. With increasing a global demand for beef and milk products, methane
emissions are expected to increase, which can accelerate global warming. Methane is a
greenhouse gas that has a 28-fold greater global warming potential and a much shorter
lifetime than carbon dioxide. Thus, reducing methane emissions from ruminant can
mitigate global warming in a short term. There are diverse strategies that have been studied
to reduce emissions of rumen-produced methane, including nutritional modifications, genetic
selection, and ruminal microbiome manipulations. As nutritional modifications are expected
to have quick effects with relatively easy applications, there is a variety of investigations
and commercialization on nutritional modifications to reduce methane. In this review,
nutritional strategies for mitigating rumen-produced methane are selected if showing more
than 10% methane reduction efficacy, and summarized based on their modes of action
in the rumen. Nutritional strategies selected in this review can be classified into 3 broad
categories; 1) Hy sinks for blocking hydrogenotrophic methanogenesis, 2) methyl-coenzyme
M reductase inhibitors in a methane-generating pathway, and 3) eliminators of ruminal
methanogens. Propionate, produced by non-fiber carbohydrate in the rumen, and nitrate
fed as a feed additive can act as H;, sinks in the rumen. Dietary 3-nitrooxypropanol and
red seaweed (Asparagopsis) can inhibit an activity of methyl-coenzyme M reductase.
Dietary plant essential oils and unsaturated fatty acids can eliminate ruminal methanogens
by toxicity, destructing membranes or inhibiting growth. These nutritional strategies are
promising based on sufficient research results and thus need to be applied to reduce
emissions of rumen-produced methane. However, a careful application is required for the
nutritional strategies as metabolic diseases, negative animal performance, or animal
health issues can occur with inadvertent use. Also, some ingredients and feed additives
require feeding trials over a very long period to ensure their persistent safety on animals.
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Therefore, more intensive researches are needed to prove their safe and to develop
effective applications in a long term for mitigating rumen-produced methane.
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A7 52 A9 Bt BH2E ASe 7P, AAIA 715 Hte] Fklo] i
oltt. olof Atgs} o] 9] At Bt BH2EHLE 15T o4 &olA|7] AxE =4 FFS
R AAAHR] =82 7120]a 910, 20181 7[EOR o|u] 1T7H] £oHA Jle AC=
BUEGCH1]. 2 7% TF Aajo] w2, 20239 795 E 20249 69714 1270Y A&0
2 15T sl 2], Azt 715 o7lel Adet A FeAe tAde SAEEY
h A&7kt AR A #7153 Hgt 52 RSt Qe Folth

AF2dete] ]l 24A7kAol olitelea, Hd, opitelda, ERA 7k 5ol Ut
ol A7 AU HFEE FFokL R B A& =501, AT W71E Wk
SHA FAIAIZIT 2022 A AA 53.8 Gt COxq2] 247HA7} HEE A} oH, o] - of4te}
ErAT} 71.6%S AFA|St Q13 HIEko] 21%, opAtSFA AT 4.8%, TEA TEATL 2.6%2 AIE
o] A3 FAIAl 2A7ERA 5 BiEdo] AAIShz BlE&2 12.3%C1H, 1 FolA 753
oA 7|0t 247k BB At A2 A 6.2%S ARSI AHHA4] TEAeE
ol PAste 2A7MAE udEd we BAskE g EA oM dAdske e %
opteRd A7t HiEZoltt4]. FuEac] fsiA ISt wiEte] dqiFE2 waEEoA 714
FHHs] FA AR AAA A7 20506 e] 989, 21000]] 1129f0]] o231, £117] B {AIE
o] &H|Fo] QIF 7] w24 ord ALR dIESHTH6]. old wEt WEsE AR
S7I2 A3 vg TAFo] ol AT 2HIE HE 7HEESHAIE 4 o
wehe 2|2} 2]427) ojabsheka ket oF 288) T 52 Wi, th7] 52 E417|7K(lifetime)
129 H=2 oliteletao] 300-1,000 Eet uf-- FTH7]. ol wgh TYFE At =
AF2dst ool S242Q a3t 7kttt HsEe] U E v 2 Al
S I, wAdH, vjdEeE dTEol A&HH o AYPEHL ot e Alm £
9 WY, 95, A= A7HAIE A8stel Adida vg TS daArle BEe Hl
34 goloHA A48T <+ AL wWE A& 2 VU = AU old A=A ¥ H 9,
At A7HA A8l disl] g2 A7 ARBEUL A= oJFATHS 9] & =wolAe B
9 g A a3 AAE ez 10% oo W HilH Almd B B dw, AT
o gsiA JFord A 2871 B AT 2HE St AWEIA .
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FHAYT HBALSolA HT RS BuAo] 2 H, AAA 2H7HAE AYETE HEE
20199714 ZAAIA 4] 9 A S] Eo] wet 242 0 ' FUhsheH3]. sHARE COVID-19
W02 Qla) 202080 AIZEA HiE-L 20194 TH] 3.7%7} HAsHs ATE ZAHYT 1
A W o] S AR ThA] 2A7EA HijEo] F7Fsko] 202219 53.8 Gt COeq®] &
AZFA7E MiEE QU ol 20199 TH] 2.3%, 2021 thH] 1.4%7}F S7HE ZA¥foct. 20229
HjZ%E 53.8 Gt COxq?] 2A7kA F o4ASFeA9] HIE-2 71.6%F AFAIStAL QLaL, Het 21%,

(=
—

ot

https://doi.org/10.5187/ait.2024.11.2.75



Kim et al.

https://doi.org/10.5187/ait.2024.11.2.75

OhiISHE A 4.8%, T2 7EA 2.6%= FHFE 0] UTH3]. EFF AT HiESHS AU A] &of
58.29%, & ok 13.4%, v - A - EA| £of 183%, AUFH Hok 6.6% L #7|E Lok
3.5%= HAEATHA]. HA 2474 wiEol YL 12.3%F AAsk=t], 1 FolA 7
oA 7]Rleke AHE 7MEANS 247 A At AT g AR 9] 6.2%F skl itk

gl SR LA 7FAZSY HATE 9] 2021 R Ao w2H, g2 202190 676.6
Mt Coseq?] AZIAE Hi&I9] oW, oJASerAT} 91.3%E tiHE-2 AFA|stal 91l Hgto]
4%, SE 7EA7F 2.5%, oM ATE 2. 2% /g E 0] UTH10]. T RA7EA &S HA]
A thE] o] Foke} & FofF §e] Hlgo] T A1, 11 HlEZ 86.9%F AHAISHLL Utt. o]o]
A AAABA 7.6%, TA 3.2%, H7IE 2.4% =082 FAE ] AUtk 3.2%E Aok 5 HiEY
< AAA B vlEd 12.3%0] Bls] 2A] F Eolvh 599 3.2%= 21.4 Mt Coyeq] HiE
FZ Auletr, 11 FolA 7HEARSOIA A-A o R T]Rlshe 2A47EA WA 9.7 Mt Coxeq
B 59 45%F Fdotar lon, e AV FHEHY 1.5%E AAFFEH10].

A A7 F olilsteta T o8 FHAR U HEE EAol= vgh 3&9 27t
170 G502y Aoy, vek BT 41%7}F 7HEAN, EAe] 2 & Ak 23t
£ 5YEslA 710811, 5AEE FolA 7HAROlA 71906k HlE TS 73%0]H,
o] W EER2A 1 852 H S-S 35%, 24 30%, WY - G4 - HERA 15% Fo]
o, Y] 20%= H|EH=5-E0] ZAAIZHS]. A Ae] 2 Aol w=H AAA gt LA
FZ 2000004 2017d7HA] 9%7t S7FRTH 2], FAA AA7F EAge] wet o] FFE
A& F7F 202 oid. sANE 7150] A B& JiA] wE gk I8F das for]
SHA A gol, 554 9 8 IR F7IeE W DTS A
HEgitH13].

2022 E7F LATIA QHIE ] B A4 20208 o] wjet HAYERS 27.4 Mt CO,eqolS)
tH14]. Table 13} Zo], &Y EoF7} 432%F AR5k, H7|E ®okofl A 32.1%, oA Eofo]
A 21.7%9] HgrE W& 759 AW aE o) HiEE HEE 4.7 Mt COxqE HA 9]
17.3%5 FAJ3I lon, B¢ Hoko] 40%E AFA|gict. 5 Hoo A sij&EE wEhe 2000
dollA 20208 7k4] & HSP7E IITH14). 1 ol 7HEANS E AP oA HiEE = wg
< 7FEARS TR S7t0] wet viEe] S7FEUAIRL B A, sAAEY D AHERAL 2719
A 71Q15ke Hgte] viEo] HaEo] A& 5] wiZelth

2020 oA 7S] AWERE Boff viEE HE2 4,743 Kt COeqo|TH14]. ©] &
W50l 92.3%5 AAsh=H], BlS-7F 69.8%, 247t 21.3%, P47 1.2%= 4= vt
(Fig. 1). H]¥IE5& FolAe= HA7F 7.4%, Dol 021%5 AARI). o] o ARET} HYgo]
gk viEshy wlm|ek BEZ A6t Qloh 7R AW RS et ves wiEshA &
£ Zo] ZulEth WL as &9 Ed Wey o] vasEolA 7I91sy] HZel vt
F5EY AT ST whet wiee] IR B3 Ssstth 20004 9= BHEEE] AW
HRERE 3,116 Mt COxq] o] HiEH ¥HH, 20200]+= 4,381 Mt COseq®] HEHo]
HiEE] o] 42%7} S713ITH14]. SHAYE WiEE-E0] AR Aol et i Ul A
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Table 1. Methane emissions by sector and sub-sector in 2020 from Korea

Emissions in Mt COzeq Emissions in percentage (%)
Sub-sector
Sub-sector Sector total Sub-sector Sector total

Agriculture

Enteric fermentation 4.7 17.3

Livestock manure 1.4 5.1

1.9 432

Rice cultivation 5.7 20.8

Crop residue incineration 0.01 0.04
Waste

Landfill 7.7 28.2

Sewage & wastewater treatment 0.6 8.8 2.1 321

Other 0.5 1.8
Energy

Fuel combustion 1.7 6.3

5.9 21.7

Fugitive emissions (leakage) 4.2 15.3
Industrial processes 0.5 2
Land use, land-use change, and forestry (LULUCF) 0.3 1.1
Total 27.4 100

Data from Greenhouse Gas Inventory and Research Center [14].
Goat 1.20% Horse 0.21%
Pig 7.40% 57 Kt CO,eq ~ r 10 Kt CO4eq __Poultry 0.00%
352Kt COeq_ 0 Kt CO4eq

Dairy
21.30%
1,012 Kt CO,eq

Beef
69.80%
3,309 Kt CO,eq

Fig. 1. Methane emissions by species in 2020 from Korea. Total 4,743 Kt COeq was emitted in 2020 from Korea. Data from Greenhouse Gas Inventory
and Research Center [14].
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Methanogenesis

by methanogens

Feed
(polysaccharides)

Microbial hydrolysis
Monosaccharides

l Microbial fermentation

CO; + H; p . Volatile fatty acids
- H2 sink by Propionate : ‘I:f:;?;ﬁate

v

\ (3. Inactivation of methyl-coenzyme
M reductase by oxidation
CH, \
p

l

« Butyrate

(2. Reduction by nitrate reducers
N037 d NOQ—’ NH:{+

4. Sequestering substrate of methyl-

( 5. Elimination of methanogens ] ___ coenzyme M reductase )

Fig. 2. Methanogenesis in rumen and nutritional strategies to mitigate rumen—produced methane.
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g AARS AT W) TaAER S AAbe] H3f ojiketeta, 4 RAL B
¢ 9 nBEA @d 52 BRI W] wgdqto] ojateteAe} A RALE AT
A WEkg S, WE S EE opE
Chik OJAISHELAS $ABAE ATAA HRE ASHE ol 24T HAsto] WEFEY
20 Wg BAE7 DI o S Ba WES W) SaBA AR W Bar
235 198 271 A7),

B2 et Wood-Ljungdahl pathwayet E2]= 3HE acetyl-CoA FZE F3f ©]
ASHAS Wgo g A7, ol @714 BRA HAE IHAIA AUAE A7
+ 8% FHoItH18]. of I A} FoAE FE FAEATE AREE7] HEl[19], ©f
Ateterasel £a8to] Agto] wgr BA9] d4lo] ot HHE9] mie A4 BHYolA methyl-
coenzyme M reductase(MCR)ZH= ¥ E 47 EA51=1], Wood-Ljungdahl pathway®] upx]=k
Ao A MCRO| methyl thioether methyl-coenzyme M2] H|A7|E SFUA|A HEFOZ AZHA]
Z1tH20]. o]t thiol coenzyme BE AR} FojALZ ARESIT MCR W= wgt A3/ 140
A st B/ E sh= aaol7] hiZoll, o] aAE B4} stAY a4 71EE AARYS

22X g A4S Adiske Al=rh A=l eH21,22]
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WY EE A8 avE 7L Q7100 of 2Rt JAeH A%t Wl disl A+ 9 st
@o] A=At shATE vigt A7 dw 9 Am 7K A5 A8 7ol Hish AlAA L
2 v AIsE E3o] glojA AB|RES] Eto] 13itt. o]of 2021 Global Research Alliance
oA 117] 259 9= 9 A= 719 Het A 85, 28 7/, A 52 B715to]
ARt vE QIT}H9]. o] E&o] wE W 3-nitrooxypropanol(3-NOP)It -7 (dsparagopsis) 7t AJA|
202 20% o]Fe] HtE9] Hg Agfo] 7Hsstal, A, BRIFAAL oAlE QAL 10%-
15% H=o] Aj7ho] 7Fset Zor HIHIIh HIHFA @okEd] HES w0l AR
A AA] 10% oo w9 Hgs AAAZITHS]. ofd] 2 =woAe B9 dg A &
7t GAIA R 10% o1 W HH Almtd W7 9 ¥R, AR F7HA0) SeiM IF
A Az A871HE AwE At gk

Fig. 29} Zo] §39] Ha g Foff ‘YA 487} oAttt At Agtsle] metS P4t
7] f2oll, +aEAe] JAEES ASAA o]itateraet AgstA] J5tA sHH He TAo]
HacHA got w9 W SARA QA RE A7 EARE TEEAN} Ay o]
Tt Fig. 28] ©9] B2 ol W9 Ul $dd Aat 5 shuel T2 u]24ke a4
o5 A3t o] fiZof| ZruRA] S ST AL HE S AGAE & A
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TORA S4EA] YAARE ATAA e BAL ZRATHA]

w20 AR g e A4 29 oA S MCRoJe: Bladvt B4
oz Zgoict fergdqto] EA 5= MCRE methyl thioether methyl-coenzyme M3} thiol
coenzyme BZ 7|4 & sto] Heto g A= 9T-Z H20]. o] MCRe EE4J3} A]7]
A4 MCRo| 7|8 o5t ZotA dozi Hegy dAE2E AdS 4 ArH21,22].
MCRe £8/3} Al7]= £42 3-NOP2h= /7] 2kekEo] ti#E2]o]n, Fig. 29] 39] &0
A e A RS Aetth21]. MCRY 714 o] &2 Wefshe 242 S&Fol At
+ bromoformo|™, Fig. 29] @9] FzoA w4y iz Agetth22].

W] A ES He B8 E B oK EARS 7R SiA Higke A5 E sHAT
Fig. 29} Zo] F2 o|ilalet4e}t +48AE AAA mes gett. oldf ol tatetaet 4
aEAe] Agto] Hia5E] F8 wgh YA =7 "H15]. Fig. 28] ©2 Fzo)A HeEdA
= AlASHE B9 He S dard 4 ok gEAQ 2= oAE 243t ExoA|
HpAto] o] A&oA HekE AZAIZITH oAdld QP2 BHE9] vetgdHo] S AiAIA
gt S AaAITH25]. EXSAARS e datoll 540 2HEsHAY HeAd g+t
Alzehg sAlA g S AT 26).
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Cellulosc} & FETSTRS T4 AL 2ARE Folshgle his g wagego] 5715}
o, Fd 2R 9 SFARY 2L 184 BBl Hol B =
was ©EH27). 7184 S4B waz Qs o gol 44

o8 Ag37] v, Hekiy AR BAZ e FARAS FAAA HE TS A
A7 Aoz LelA UeH23),

W9 vlEk o] g Fi ARY 24 WY ATE T FA =R w2y,
ARRO] 24 MRS W59 kS 0%oIA 15714 AZAIE 5 o, HPAIL 156k o
A 87 94 kg 225 g TS FD S Yk SEolth of FY kRN 2ARS EAS
BolA 7184 B40HE HES U REste 12 A iAol g 47 LIE BelFtt.
293 O] ZARR ASHE AR H2% AN Byt T3 T2L AEse G

e o e mzuedo] Jgsel 1025%2) ek Age] Bt SFARE o ol
SRS 23U WA AL Hr) 15%7H dg Aol s, vARA B0

2 19 37b A Wk 2907 dasks AUBATE Aee AASATHS]. that Ao Fof
529 A ZAAE AL W9 g 24 D A AP AHS FTHIA ofFA A
23 2 Ay WEe Loy wRo] Fep} eaEr,

BIEQ L AAETIO) EIAGIO| ZiEf

QUYL MRS FEE Bo) TAY 2ARAV) oSELAY AUl NS B
FAEE 2440 AFRE HBAA d5 AT 221 B BLol0, it
Hoz BNGS B4T AUT 012 HYE Feh2 WEE] FoIUT, LAFEEY B9
Zupy g4o]y] YR, AL PEaE 22 Fidgo] olSHTHI

| BAYE SR A W B A YRR SR 48 2

ol B AN MR SARAT} OLGHEA 24 olge) AA Y Heol

) AT 24], W) TS ] TAE BAY ] T AT 20104 o]F Wk,
9158, 240 49 FUIA CIRATbk 2) 4091 B S 42 6 25001 3

At Fods tiR2 T tiH] 30%9] HEhE: AAA7IE 208 HIUEQICh E5F 8719 H[&P- AT
oMM AR AE 2.2%2] FAd Foi & 21%9] Hgo] AAHU 779 Ha Ao E o]
oF FAHA, Atm AE 2.1%9] A Foldle W Bt 22%9] Hgo] FAEUth

AR He A7 AT-E FERt SE=E47100 ofshE, A4 1% gole dRhdoR 11.4%
9] HErS: AAAF| L, A& (slow-release) FAFE 1% Fo4+= 13.2%2] HERS ZAAITh X84
A Fol Al BHA EAtgo] Es= Aos Fe ul, Alay dArdol v Hold &
5] WEEA 23U, ol Qs W A avt 7|t 24 Qs AoR HRITH48].

A4 Folrs AE YRYoks RS wAEA T gt dagor AgE &
ATt olof At AEdks ARl 2A0M 849t 2 wdHEAARIEY] FES AF
ZAsfoF 511, o5 &3 ALRHIE AHAE & v o] FAYS Fofohd Aty #d
oA AEE S HAMEESY oFEAkgo] BHE9] WollA S E3 E oz Xste] =
A28 T S UTH49]. o] FArHEE Akm A= 2%E FA| Y= Aol FHETH4T].

29 U HEYY HAEE R

Methyl-coenzyme M reductase SE43f
W9 W WE8AY AP =4 MCRS 843514 )7|= E4ol= g2

jc{)_l:‘

e, =9t
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Table 2. Summary of the studies evaluating effects of nitrate on ruminal methane reduction

Study no. Authors Year Animal ?;Zra;fe Ill)T\‘/Ilﬁl M%Zagf Jg:tl: g})ion References
1 Van Zijderveld et al. 2010 Sheep 2.6 32 (28]
2 Nolan et al. 2010 Sheep 25 23 [29]
3 Li et al. 2012 Sheep 2.3 34 (30]
4 El-Zaiat et al. 2014 Sheep 2.7 33 [31]
5 Hulshof et al. 2012 Beef cattle 22 32 (32]
6 Leng et al. 2012 Beef cattle 1.8 21 [33]
7 Newbold et al. 2012 Beef cattle 0.6-3.0 9-28 (34]
8 Troy et al. 2015 Beef cattle 2.2 12 [35]
9 Lee et al. 2015 Beef cattle 0.2-2.5 321 (36]
10 Duthie et al. 2018 Beef cattle 22 11 (37]
M Rebelo et al. 2019 Beef cattle 1.4 19 (38]
12 Villar et al. 2020 Beef cattle 2 26 (39]
13 Van Ziiderveld et al. 2011 Dairy cow 2.1 16 [40]
14 Guyader et al. 2014 Dairy cow 2.3 22 [41]
15 Guyader et al. 2015 Dry cow 2.3 28 [42]
16 Veneman et al. 2015 Dairy cow 2 22 [43]
17 Olijhoek et al. 2016 Dairy cow 0.52.1 6-23 [44]
18 Klop et al. 2016 Dairy cow 2.1 28 [45]
19 Meller et al. 2019 Dairy cow 1.5 17 [46]

DMI, dry matter intake.
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3¥tE, 222E, YER f&A4 5°] UtH50,51]. YUEZ FEAQ] 3-NOP= methyl-coenzyme
M3} GAFSE 8184 25 712 9101 4], methyl-coenzyme M| ZH&]E ZFA|stal MCRO]
22 s "t o] Iof|A ek AFHA FoH, 3-NOP7F MCRE ARStA|A T o]4)
methyl-coenzyme M3t 292 & 5= QU WFAZIA "H21]. o]=f7t 7]4of we} 3-NOP=
W29 elA e BHS AT & 9

YER REAZSE YER B4z Bushie 959 v4EE 4G /s 2oz #el
T 3990} 189S SO B in vios ol AR[525300NH, AL, 9 3
a7 BUmos, YFRAFE 2514 Fobd A2 AT 4 271 Ao
el vist 2ol, 3NOP ofo] 2 u%9] et e
2006014 607 ZAEE ANE ARG OIF 2 g
gk DMIZE8, ofie B2 405 334 20% 345914 39%9] debe. H4AI7c
BS99 RS 7 A AR Aol Az 242 Folol Al 72T A0 BT B
Azst ol 24 Blgo] ¥ AR Fof Al W6l wadA Wgo] B AYsol[s4,
3NOP7} 29004 o W gt 44 H2E ATH] tholch, SAIA AJHe H18.2
9 24500 Tt A7 B W, WS Mg Rl ofg A77k ARsl] HEe] Yo
ot #7149l @77} aTEc,

YEZ REAl 38 ofF Azio] Aol mek WA W U sEol B vE
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Table 3. Summary of the studies evaluating effects of 3-NOP on ruminal methane reduction methane

3-NOP level

Methane reduction

Study no. Authors Year Animal (mg/kg DM)) (% of control) References
1 Martinez-Fernandez et al. 2014 Sheep 0, 11.2 16-19 [55]
2 Romero-Perez et al. 2014 Beef cattle 0, 47.4, 143.6, 304.9 4-38 [56]
3 Romero-Perez et al. 2015 Beef cattle 0, 280.1 59 [53]
4 Vyas et al. 2016 Beef cattle 0, 100, 200 17-38 [57]
5 Vyas et al. 2018 Beef cattle 0, 50, 75, 100, 150, 200 18-10 [58]
6 Viyas et al. 2018 Beef cattle 0, 125, 200 41-42 [59]
7 Martinez—Fernandez et al. 2018 Beef cattle 0, 337.8 30 [51]
8 Kim et al. 2019 Beef cattle 0, 100 17 [60]
9 Haisan et al. 2014 Dairy cow 0, 1295 60 [61]
10 Reynolds et al. 2014 Dairy cow 0, 26.6, 135.1 10-7 [62]
1 Hristov et al. 2015 Dairy cow 0, 40.0, 60.0, 80.0 24-33 [63]
12 Lopes et al. 2016 Dairy cow 0, 60.0 31 [52]
13 Haisan et al. 2017 Dairy cow 0, 68.3, 132.3 23-37 [64]
14 Van Wesemael et al. 2019 Dairy cow 0, 71.7, 751 23-28 [65]

3-NOP, 3-nitrooxypropanol; DMI, dry matter intake.
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Table 4. Summary of the studies evaluating effects of red seaweed on ruminal methane reduction

Seaweed inclusion rate Methane reduction

Study no. Authors Year Animal % of DMI) (% of control) References
1 Li et al. 2016 Sheep 05/1/2/3 6/19/25/29 [68]
2 Kinley et al. 2020 Beef cattle 0.05 /0.10 / 0.20 9/3/98 [69]
3 Roque et al. 2021 Beef cattle 05 74.9 [70]
4 Roque et al. 2019 Dairy cow 05/1 26.4 [ 67.2 [71]
5 Stefenoni et al. 2021 Dairy cow 05 29 [72]
6 Alvarez-Hess et al. 2023 Dairy cow 0.56 / 0.64 44 / 39 [73]

DMI, dry matter intake.
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