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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 results 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/M]J 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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CH, Table 2 Main nutritive degrees of the main raw materials
[15-10]
GE/MJ-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 50.51
DM/% 88.93 93.77 96.81
CH, NDF ADF DM
CH, o GE cp o
1
1.1 o
1.1.1 1.2
N 1.2.1
40:60 100 mL N [ 39+
A 40:60  60:40 0.5 C] N CO, °
B C, 13 3 1.2.2
2 3. 4,
1.1.2 1.2.3
2 N 680 kg 2 200 ml,
) 4 CO, 39C
Table 1 Composition and proportion of concentrate °
% 1.2.4
30.90 Tilley — Terry
7.00 i,
4.50 N
1.30
4.80 [12]
1% 12 0.50
0.10 ’ :
0.40 °°
0.50 o
25.00
25.00 3 o
1. A 1000 000 LU, o o
D 65 000 IU . E50001U 2. 38~
1750 mg, 2000 mg, 2550mg., 5500mg. 75mg. 70 mg. 39C . pH .
40 mg.
33
Table 3 Main nutritive degrees of the 3 different ratios of the concentrate to rouphage
GE/MJ kg CP/%DM NDF/%DM ADF/%DM DM/%
40:60 15.67 9.51 61.80 3422 93.66
40:60 15.89 10.80 61.58 29.56 91.83
60:40 15.72 13.07 57.44 22.96 90.87
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Table 4 Components of the experimentive solution

3.71 g Na,HPO, 4 g CaCl, 100 mL 5 g HeCl, 105 g Na,CO; 1:10 000
9.8 g NaHCO;
s :;faccll 3 mol L™ HCI
10¢g
0.12 g MgS0,-7H,0
1 000 mL L Imk 100 mL 1000 mt, 1© g3 el LAHCL 100 mL
pH 6.7~6.9 o 25 mL-min™, 1 mL
pH 1.5, CH, 5.03x10° V/V 1 530x107°
pH , VIV,
N 1.3.2 1IVDMD
65 °C 1 mm 3 105 C
05¢g A 02¢g 12~24 h, .
+03 ¢ B 02¢g +03¢g IVDMD = W xDM—- W,—- W5 | W xDM
C 03¢ +0.2 ¢ W, g DM
5 % W, + g W,
6 3 go
° 4 1.3.3 IVDE
1:3 105 C
39+0.5 C 12~24 h, Parr1281
CO, ISO9831 1998,
o 40 mL o
CO, 3 min IVDE=W xGE, - W,xGE,
39+0.5 C W, g GE,
48 h, 2.4.6.8.10.24h 5~ MJ-kg! W, ¢ GE,
8 min, MJ-kg™,
1.4
3 mL - 39+0.5 C Excel 2003
48 h ° SAS ANOVA
1 mL 5% HgCl, 2 mL Na,COs Duncan +SD
1.3
1.3.1 CH, 2
5.
CH,
CH, o ° CH, 48 h
99.999% o 5 3 CH,
99.999% o 70 °C N DM CH, N
50 C 375 C FID CH, A>B>C A B
200 C 360 mL-min™ 45 mL+min™ B C P<0.05 A



r=-0.78 P<0.01 ™,
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3 82% .
106% .89% P<0.01 (4
CH, (s A N B N
o IVDMD . C NDF
IVDE IVDEIGE C>B>A C ADF 61.80% .61.58% .57.44%
B A 3.58% .1.86% .3.00% 34.22% .29.56% .22.96% 1IVD-
14.25% .15.30% .15.01% P>0.05 B MD 61.83% .68.20% .70.64% 48 h
A 10.30% .13.21% .11.66% CH, 11.46.9.50.7.49 mL. .
P>0.05 A CH, B C TMR =50:50
P<0.01 B CH, C
P>0.05 . CH, o
3 TMR 1% CH,
4%~5% CH,
R?=0.88 M1
N N DM 2%
DM
N N o 57.6% .57.4%
N . 21.1.27 L-kg™'"7, CH.,
40% .30%~40% R*=0.81 P=0.002 3<
o N 0.01 1.
CH, ) 161
_ o 14F
=
i ® 12t
E 10}
i
CH, . DM #H 8
ﬂ‘ _}"—'—-{].279 1x+28.001 Y
CH, > CH, i R=0.8104
P<0.05 o 4t
220 30 40 50 cl»o ';'0 80 ‘30
o TR R%

| M TFHRBEURSRRTEBHOXER
Figure 1 Relationship of the in vitro dry matter digestibility and the

methane production

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

CH/mL-48 h™ IVDMD/% CHyL- kgDM™ IVDEIM] CHY/L- MJ * CH, /KJ IVDEIGE!%

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 5.40+0.50a 1.77+0.15b 0.38+0.00 ¢ 67.99+6.27a

C 7.49+1.48¢ 70.64+6.58a 23.49+2.08¢ 5.50+0.53a 1.37£0.12¢ 0.30+0.06 ¢ 70.03+6.72a
P>0.05 P<0.05 P<0.01 . GE MJ.
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CH, 5 3 CH,
CH, A>B>C
C>B>A,

CH,
18] CH,
R*=0.83 P=0.001 8<0.01 2,
CH4 o

y=-3.490 7x+27.553

B =4 ff/mL-48 h!

6 .
R*=0.8257
4k
2 1 1 1 1 J
2 3 4 5 6 7

HALRE/K]
B2 MHLEES R BMX R

Figure 2 Relationship of the in vitro digestive energy and the

methane production degree
4
40:60
B CH, N DM
CH, N CH,
A 30%.37%.32%
P<0.05
60:40 C CH, N
DM  CH, N CH,
40:60 B 21% .23% .23%
P<0.05 .B C CH, A
30%  44% P<0.01 C
CH, B 21% P>0.05 .
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