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Effects of Diet Composition on in Vitro Digestibility and Methane Emissions of Cows
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Abstract: Animal production is a major greenhouse gas emission source in agricultural sector, and ruminants are the most important animal of
methane(CH,) emissions, and mitigation of CH, emissions from ruminants has been a hot topic in the world. To investigate the effects of diet

forage : concentrate ratio on in vitro digestibility and methane emissions of cows, two diet forage : concentrate ratios(F/C) of 40:60 and 60:40,

two different forage ingredients of corn stalk silage(CSS) and dry corn stalk(DCS) were studies in vitro experiments, and the results were ex—
pected to be useful in strategy development of methane mitigation in cows in the future. The resulis showed that diet ingredients significantly
affected CH, emissions(P<0.05) at a fixed F/C of 40:60, CH, emissions from CSS were 30%, 37% and 32% less than DCS in terms of total

amount, mL. CH, emitted/kg dry matter(DM ), mL CH, emitted/M] digestible energy (DE ), respectively. When CSS forage was selected,

changing F/C from 40:60 to 60:40, the total amount of CH, emissions, mL. CH, emitted/kg DM, mL CH, emitted/MJ DE reduced by 21%, 23%

and 23%, respectively, significant differences(P<0.05) were observed. Therefore, both enhancing concentrate content in cow diet and silage

treatment of corn stalk could reduce methane emissions and improve digestibility and DE.
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Table 1 Composition and proportion of concentrate

Hek L /%
X 30.90
oM 7.00
INE Bk 4.50
AR 1.30
ichag i 4.80
1% BURAL 0.50
BERRESS 0.10
ak 0.40
ah 0.50
B 25.00
FE 25.00

1. 2% (BT REAAEHRME) 4842 F A 1000 000 IU. 44
ED 65000 IU. 484 & E 5000 IU; 2.5 75 (4T i fie A kL) 47
1 750 mg. 4% 2 000 mg. 4% 2 550 mg. B¢ 5 500 mg Fff 75 mg i 70 mg. 4
40 mg,

R2 ERHEREFRKF

Table 2 Main nutritive degrees of the main raw materials

GER.%) ik FRRAFHEL TEKRRSFF
GEMJ kg™ 15.37 16.24 15.87
CP/%DM 17.62 6.25 4.10
NDF/%DM 49.17 69.85 70.22
ADF/%DM 9.78 42.74 5051
DM/% 88.93 93.77 96.81

1E :NDF 29 FP P k47 4 ; ADF Sy BRPEDE VR e 4 s DM T4 55
GE 29 5\E; CP WM& H

H 2B K AR B A B3R A 98 B R
BRI
1.2 &b s
1.2.1 {RSNEI S

HH 100 mL A3 55 & BRI . PR AR [(39+
0.5)ClHETRE A L E = FEST38 B CO. SRR o
1.2.2 I AV A EL ]

BARRSr W3R 40
1.2.3 J8 B WSRE

JRIARTA 2 k98 B WA A R 48 200 mL JE B
W, 4 BY SN, B TR A CO, HA 39 C
IKIB AR P, 37 B 35 P O, TR RISE I
1.2.4 RINEGRIG SRS TR
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MR B & AL BB

IR RIS AR ZER , BRI AL bR EE T
Bl 3 A — HIRE S TEIRGEIE Bk & B
B —BV B, MR AR TS . MBS T8
B A Y1 Bl B LB A VR R AR 5 2538 E AR (38~
39C), =HEEMpHE. F—HBEEREK

3 3MAEMEHAL BROEEERKE

Table 3 Main nutritive degrees of the 3 different ratios of the concentrate to rouphage

HOpRem biih vl FERLE GE/MJ -kg™ CP/%DM NDF/%DM ADF/%DM DM/%
A F R AAEFT 40:60 15.67 9.51 61.80 34.22 93.66
B FRFEFFHL 40:60 15.89 10.80 61.58 29.56 91.83
C FRFEFFHL 60:40 15.72 13.07 57.44 22.96 90.87
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Table 4 Components of the experimentive solution

ZR SALEEIE W FULRIEH BRERSHIE W HR-BEOMAR
3.71 g Na,HPO, 4 g CaCl, FEAZ 100 mL 5 g HgCl, 105 g Na,CO; H&E A H(1:10 000)
9.8 g NaHCO,
0.75 g KCl . N
0.47 g NaCl 3 mol - L™ HCl %59
L0 g RE
0.12 g MgS0,+7H,0
IR 1 000 ml AT 1 . Pk MABAE 100 mL  IEAKE 1000 m 108 FIECIHERE T 100 ml

F 1 L&l

3 mol - L"HCI {5

EERt pH (IR EFTE 6.7~6.9 JEFEN . B BB
B E EHE A E S R pH EFER] 1.5, 7EREM 8
Feid R IR pH (BRI URFHERE o

RIGE—5 KRR T ERFEFF X ERFEF
F 65 CHETFFHR#Ed 1 mm 55, Bl 3 FARDEH
PRI FAR, TEBRFREL 0.5 g #EG (A HIRZ 02¢
FR40.3 ¢ TEKFEF ;B HIRZ 02 g #5403 ¢ &
KFEFFFN;C HIE 03 g #5R+0.2 g EKRFEFFFH
W) %e4E Al as b ARG AR T . P B AR
W6 NEKE, FBE 3 M A (A HFREME B4
ISR ) - KB ieye Bl 4 RO mdig, ReE
B AR (48 B S o AT R 1:3)8
BEIAMES I TE] (3920.5) CHIZE M PR
RE R, IREREFRAEBEA CO, B[R B i
P, ZEHEEREFMPIA 40 mL RS, 5
A CO, 4 3 min HIXBIRECIRTE, R 5 Bl L
FER T, IR R ESE A (3920.5) CK B HE IR
BFESE 48 h TEFEFRIOEE 2.4.6.8.10.24 h BHRT 5~
8 min,

R 2 BB ERG R, SIS
A 3 mL 7R - B B, A (39+0.5) CK i
HESE 48 h, IRGET A SR BRI —2 . ¥EREE R
TER LI A 1 mL 5% HgCl, #1 2 mL Na,CO; %
W, DME IR B AR EAER
1.3 MiRiEIR 5%
1.3.1 CH, =&

FRAE TG 2R E ZE T M 2 B L =R &, 2R
JE BURE , R SAH AR (R ED W E CH, 1k,
Ft4r 53R LIAERL H A= BT 45 ) CH, AR,

R BN 99.999% B A E S, RN
99.999% = £ &R, 25 A IR R HEIR 70 °C, BUH#EAE
MHREE 50 °C, Je#bke IR 375 °C, FID kil #3 iR =
200 °C, a3 [ Fi#E 360 mLemin™, E S i 45 mL min™,

R 25 mLemin™ o AR 1 mL, iK% FE
B CH, bRy SR B 5.03x107 V/V F1 1 530107
VIV,

1.3.2 5T BEIE 2R (IVDMD)

THAL S R K R T P JE R4S B H Pk, 105 C
BT 12~24 h, ATHIARIHEESIMTYIHEE

IVDMD = W ,xDM-(W, - W)/ W xDM
KW, ikl HIRE, g; DM ik % H AR T4 5k
B,%;W, W AR+ R g W NS AR
H,g,

1.3.3 {&SME{LEE(IVDE)

B AL 25 3R 1 JE 4R B kv, 105 CAt T
12~24 h, WEEBLT 58 B8 Yok Fi Parr1281 8 &l xE 1Y
W2 HAe B, B 5k 1909831:1998, FHFHIAR
TR ARSMEILEE

IVDE= W xGE, - W,xGE,

KW, A% HRER,g;GE XK HREER,
MJ-kg™; W, HIH IR B W E R, g; GE, HIHILIRE Y
fE&E,MJ kg,

1.4 BiRAIES ST

R I BHE K F Excel 2003 34 3E4710 -2,
DL SAS Rt ANOVA s FR #4707 2434, R
FH Duncan 3317 28 Heds, RI0LE R LISE5%+SD
TN,

2 GHRESH

RIGEE R 5. RIMNERE W17, 5
— NI R A R B R, SR A R
M. HAIRIEK CH, =B NS —4 48 h
W R =g, hE S BH,3 F HRA CH, =4
B HLAA TR (DM CH, P B TS RE
A CH, AR ASB>C, Hr A fl B HIRZ[A]
UK B C HiEZRIZREE (P<0.05), FFAE A
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HIRE 3 Fdstn Al L SRS b C HARIE N T 82% .
106% .89% , 2= 4% B3 (P<0.01), FAIAl I, B
HURISAI DL K HARAEHLEL ST CH, A B E E B EX
T, MRS YIEIEEEE (IVDMD) . R5MEALRE
(IVDE) IVDEIGE $Z3) C>B>A, B C H 45
It B HARF A HHEE T 3.58%.1.86% .3.00% Fl
14.25% .15.30%.15.01% , 2 7 A~ 8 3 (P>0.05);B H
WA BRIEST 1030%.13.21%.11.66% , 2% 54
W& (P>0.05).A Hi CH, BBk B &= T B A1 C HAR
(P<0.01),B HiR CH, REERF T C HAR, HEZRA
BE(P>0.05),

3 e
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P VR T R o R AR N R N R . T BR S
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B LU IE T, T B N R RS AR R L Y
IR, B CH, P=AE R, TR 2 AL A K
A= RE R , AT AT AR B Ak M RE N S M Y
HEFEIKF

MAIRIGZE R HT15 1, FERSME AR 55 1
T, B4 AL SRS L LY CH, 7= A & T Ak 847 DM
) CH, P=tE &, BAIHILRERR CH, A BN A R
£ (P<0.05) 5 .

BESENLS Y REwmEE B M ED L
B, FEERA RIS, RIE BRGE, A4
BT R EREEN, RS ES RS H
RSN AR AEFE A R R R (r=-0.78,, P<0.01 )™,
7575 0S5 R R R S AR FF B AR BT R S £k

FIR ISt IR R T EF 4 & B SRS T Y TE LR A7
FEFAERIC RN, H R AT A8 fFR 43R Bl = A
BEre g, ARIGH  FEFFRL A HRE (RAELL B HRL.
FRE L C H AR M PE IR £F 4 (NDF ) e BR M R i &7
4 (ADF) 4 84 3% 61.80% .61.58% .57.44% J%
34.22%.29.56%.22.96% , &5 41 S AL 2R (1V D-
MD) W} 61.83% .68.20% .70.64% , {K4h K E% 48 h
CH, F=A: 8 11.46.9.50.7.49 mL, 5 F3RIRE—3L,

FEAT 12 A TMR RS R E=50:50 ) 1] M I L 7%
AR IG R B , (T AL R RE R I R BHE SR B T
FIE AR RIS R LA/ CH, R R . iAok,
TMR T ¥ iE k38 LTt 1%, CH, 7= A4 B &5
4%~5%, FEHEH CH, P25 T RERZ A
B RS K ZR (R?=0.88)1, H A HoAth 2 5 AEfal et
HERINE SR (R DM 1 2% )RV far i dH 2 4
FIRIG R B, T gL Anxt BRAL (VRIS SR ) i) DM
TH AT 5 B be 7= &5 0 R 57.6% \57.4% Fi
21.1.27 L-kg", AREeH, CH, P4 B 5 T4
fb 2 Al 2 AR B R AR R (R=0.81,P=0.002 3<
0.01, WA 1),

SIYIEALREEE H AR S BB I ERE B A 22 (EH . TH
fLRERR R RS SR RDRL L RE AR P SRR,
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Figure 1 Relationship of the in vitro dry matter digestibility and the

methane production
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Table 5 Comparison of the in vitro digestion capacities and methane production degrees of the different ratios of the concentrate to rouphage

H¥R®  CH/mL-48 h' IVDMDI% CH/L- J44k kgDM™ IVDE/MJ CH/L-J%fk MJ &~  CH, BE/KJ IVDEIGE/I%
A 13.62+0.78a 61.83+12.34a 48.40+10.22a 4.77+0.99a 2.59+0.23a 0.54+0.03 a  60.89+12.65a
B 9.50+0.00b 68.20+6.23a 30.54+2.59b 5.4020.50a 1.770.15b 0.38£0.00 ¢ 67.99+6.27a
C 7.49+1.48¢ 70.64+6.58a 23.49+2.08¢ 5.5020.53a 1.37£0.12¢ 0.30£0.06 ¢ 70.03+6.72a

1 : R E A R 2 SR B2 (P>0.05) s AHAR 125 5 B 2 (P<0.05 ) ; #HIH) 78 25 el B 3 (P<0.01), GE. iR H A MEER , MJ,
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RE'S, ARIRAY CH, A i SRSMNELREZ [A] 24K 2.
= B A 52 5 & (R?=0.83, P=0.001 8<0.01, L. I& 2),
Ui IR BHE AL RE AR IR 7T LAz CH, 7= A

161
o o1af
s
® 1f
E 10}
I
4 8
5ol me0marss .
B R=0.8257
4 L
2 1 1 1 1 1
2 3 4 5 6 7

THALRE/KT
B2 FMENREES RIR=EEBNX R
Figure 2 Relationship of the in vitro digestive energy and the

methane production degree
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