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Hfects of dietary concentrate-to-forage ratio on rumen
fermentation and performance of dairy cows
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Abgract : Effectsof dietary concentrate-to-forage ratio on rumen fermentation and performance were
evaluated by using four primiparous Holstein cows with permanently ruminal cannula in a 4 x 4 Latin
square design with four 20-d periods. Dietary concentrate-to-forage ratioswere 30 70,30 70,50 50 ,and
65 35,regpectively. Theforage of the ration 1 was only Chinese wildryegrass hay. The forage of the ra
tion 2,3 ,and 4 is comprised of Chinese wildryegrass hay ,alfalfa hay ,and corn silage. The results showed
that : sgnificant (P < 0.05) differences existed among four dietsfor rumen pH ,the concentrations of anr
monia N ,total volatile fatty acids,propionate ,and butyrate ,and the ratios of acetate to propionate and ace-
tate plus butyrate to propionate,but differences among them were not significant (P > 0.05) for acetate
concentration ;there were significantly difference (P < 0. 05) for the yields of milk and 4 % of fat corrected
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milk among four diets,showed no significant differences (P > 0.05) among them for milk contents of fat ,
protein lactose,no fat solid and total solid. In addition ,the yields of every compostion increased with in-
creasing of milk yield and significant ( P < 0.05) differences existed among four diets. The resultsindicated
that four diets with different concentrate-to-forage ratios could make rumen fermentation and milk compo-
dtions content stable though the concentrations of volatile fatty acids and milk yield were influenced and
the appropriate association of forage with high and low quality could make rumen environment and milk fat
content stable and improve performance.
Key words: dietary concentrate-to-forage ratio ;rumen fermentation ;performance ;dairy cows
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Table 1 Ingredients and chemical compostions of experimental diets
/(g- kg~ 1) Diets Diets
Ingredients 1 2 3 4 Chemical compostions 1 2 3 4
Alfalfa hay 0.0 120.1 85.7 58.0 /(MJ- kg- ) NEL 55.9 58.4 67.2 71.4
. -1
Chinese wildrye hay 687.5 245.7 171.4 116.0 /(g- kg~ ') OM 932.2 930.5 926.0 929.1
Corn slage 0.0 310.5 216.9 149.9 /(g- kg-Y)cCP 98.1 123.5 145.6 162.6
Corn 158.6 166.9 280.7 364.4 /(g- kg~ ') NDF 502.2 448.9 355.3 286.3
NDF/
Soybean meal 81.9 86.2 144.8 188.3 (g- kg ) NDFF 467.2 407.5 285.4 194.9
NDF
Wheat bran 42.6 44.9 72.5 97.9 (g- kg !)peNDF 457.8 379.6 282.2 210.1
. /
Calcium carbonate 5.3 6.2 11.7 12.4 (g kg~ 1) ADF 294.7 297.3 227.3 167.6
. -1
Dicalcium phosphate 14.5 9.5 6.4 3.4 /(g- kg 1) EE 35.7 34.1 33.6 33.5
. -1
Sodium chioride 4.5 4.7 4.6 4.6 /(g- kg 1) Ca 6.7 6.7 6.7 6.7
Premix 5.1 5.4 5.3 5.2 /(g- kg"HP 4.2 4.2 4.2 4.2
kg 2500 mg,Va 700 000 IU ,Vp, 120 000 IU ,VE2100 mg, 1750 mg, 1600 mg, 10000 mg,
3500 mg, 42mg, 84mg NRCl®] , Mertens!®!

Note: Urease inhibitor 2 500 mg,Va 700 000 1U ,VD3 120 000 1U ,Ve 2 100 mg,Fe 1 750 mg,Cu 1 600 mg,Zn 10 000 mg,Mn 3 500
mg,Se 42 mg,| 84 mg per kg. 2 NE_ estimated by NRC!®! ,others were analyzed.  Estimated by calculational method and physical
effectiveness factor (pef) that Mertens!®! commended.
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Table 2 Hfect of dietary forage to concentrate ratios on rumen fermentation of dairy cows
Diets
Item 1 2 3 4 SEM
pH 6.56 £0.28 aA 6.55+0.37 aA 6.46+0.37 a 6.26£0.44 bB 0.04
NHs-N/ (mg - dL 1) 8.58+4.06 aA  11.81+5.12 aA 18.31+7.63bB  18.57+7.94 bB 0.72
/(mmol - L-%) Total VFA 103.94+10.10a 104.14+11.95a  108.59+13.20ab 110.59+11.39 b 1.13
/ (mmol - L - 1) Acetate 71.73£6.29 a 69.53+6.97 a 68.66+7.41 a 68.88+7.24 a 0.66
/ (mmol - L - 1) Propionate 21.22+2.96 aA 23.76+3.68 bB 26.36+4.01 cC 27.34+3.26 cC 0.40
/ (mmol - L -1)Butyrate 10.99+1.99 aA  10.86+2.14 aA 13.58+2.44bB  14.37+2.43bB 0.26
/ Acetate to propionate ratio 3.42+0.35 aA 2.97+0.34 bB 2.63+0.20 cC 2.53+0.16 cC 0.04
,(Acetatg plus)b/utyrate to propionate ratio 3.94+0.37 aA 3.42+£0.34 bB 3.14+0.23 cC 3.05+0.16 cC 0.04
(P<0.05), (P<0.01) SEM

Note: Different small letters in the same row indicate sgnificant difference ( P < 0. 05) ; different capital lettersindicate very sginficant

difference ( P<0.01) . SEM indicates error of mean. The same as below.
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Table 3 HEfect of dietary forage to concentrate ratios on performance of dairy cows
Diets
Item SEM
1 2 3 4
/ (kg- d-*) Milk yield 14.70+1.84 aA 15.17 +1.25 abA 17.06 £ 0.57 bc 18.53+1.25 cB 0.49
4% / (kg- d"1) FCM yidd 15.19+2.43 aA 16.14+1.53 ab 18.16£1.27 bc 19.46+1.11 ¢cB 0.57
/(g- kg~ 1) Milk fat content 42.1+5.3a 44.3+4.7 a 44.3+3.8a 43.6+5.2a 1.1
/ (kg - d- 1) Milk fat yield 0.62+0.12 a 0.67+0.08 ab 0.76+0.08 ab 0.80+0.07 b 0.03
. -1
. (g kg™?) 33.4%3.7a 33.4%4.3a 35.5+0.8a 36.8+4.3a 0.9
Milk protein content
/ (kg - d" 1) Milk protein yield 0.49+0.07 aA 0.50+£0.04 aAB  0.61+0.02 bBC 0.68+0.06 bC 0.02
/(g- kg™ 1) Lactose content 44.2+1.0a 45.1+1.1a 44.2+0.8a 44.7+0.8 a 2.3
/ (kg - d~*)Lactose yield 0.65%£0.09 aA 0.68+0.06 abA 0.75+£0.02 b 0.83x0.07 cC 0.02
1(g- kg™ 1)
olid norrfat content 88.8+2.9a 89.7+3.6a 90.9+0.9a 92.6+3.8a 0.8
/(kg- d- 1)
Dlid nonfat yield 1.30%0.16 aA 1.36+0.08 aAB  1.55+0.04 bBC 1.71+0.08 cC 0.05
. -1
- 1(g kg™ 129.5+8.5a 132.2+8.4a 133.9+4.1a 135.4+9.7 a 1.9
Total solid content
/ (kg - d-1) Total solid yield 1.90+0.27 aA 2.00£0.14 aAB _ 2.28+0.11 bBC 2.50+0.14 bC 0.07
3.1 NRC! , pH<6.2

pH

‘Van Houtert!®

pH 5.7
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