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Effect of Concentrate Level on Chewing Activities and
Ruminal Characteristics in Dairy Cows Fed Rice Straw, Corn
Silage and Grass Hay

Sang Gi Yun, Kwang Seok Ki, Hyeon Shup Kim, Ung Gi Kwon and Woo Sung Kang

Summary

This experiment was carried out to investigate the feed intake, chewing activities and ruminal characteristics
by change in roughage intake and concentrate feeding amount with 15 Holstein cows.
1. DM intake of cow fed rice straw, com silage and grass hay was 4.97, 5.47 and 5.60% of metabolic weight,
respectively, and that by kg increase of concentrate was decreased by 0.330, 0.294 and 0.461 kg, respectively.
2. RVI of rice straw, corn silage and grass hay was 98.3, 93.7 and 87.1 respectively, and correlations between
RVI(Y) and concentrate level(X) were the following;
Y, (rice straw) = 99.4543 — 5.9759X + 0.0230X>
Y,(com silage) = 88.7601 — 2.9000X — 0.2111X°
Ya(grass hay) = 95.1515 — 6.3096X + 0.0873X*
3. Average ruminal pH in rice straw feeding group was the highest and correlations between ruminal pH(Y) and
concentrate level(X) were the following;
Y, = 7.0920 — 0.0309X — 0.0023X?
Y, = 6.5000 ~ 0.0516X + 0.0002X?
Y; = 6.7666 — 0.0072X — 0.0044X?
4. Average ruminal NH;-N concentration in forage hay feeding group was the highest and correlations between
ruminal NH;-N concentration(Y) and concentrate level(X) were the following.
Y, = 33777 — 0.0587X + 0.0682X*
Y, = 4.2765 + 0.5921X + 0.0181X?
Y; = 53634 — 0.4203X + 0.0223X?
5. Ruminal VFA concentration in corn silage feeding group was the highest.
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Table 1. Formula of Experimental Diets

Item Ingredient, %
Corn 55.0
Wheat bran 230
Soyean meal 19.0
Urea 1.0
Salt 0.7
Lime stone 0.5
Sodium phosphate 0.5
Grobig-DC* 0.3
Total 100.0

*Contained per kg; Vit. A 250,000IU; Vit. D3 530,0001U; Vit. E
1,050IU; BH.T. 10000mg; Mn 4,400mg; Zn 4,400mg; Fe
13,200mg; Cu 2,200mg; Co 440mg.
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Table 2. Chemical composition of experimental diets

Ingredient DM C. protein C. fat C. fiber Ash
F -7 TR PR
Concentrate 86.80 18.25 2.49 4.31 4.02
Rice straw 86.90 3.26 1.00 27.37 11.02
Corn silage 21.70 204 043 7.23 1.70
Grass hay 87.90 12.84 1.57 30.87 8.51
Table 3. Cell wail composition of experimental diets
Ingredinet NDF ADF Hemicellulose Lignin Cellulose Silica
Rice straw 59.28 40.24 19.04 7.13 26.29 6.59
Corn silage 14.60 9.30 5.30 2.24 6.57 0.41
Grass hay 70.20 37.18 33.02 6.83 27.82 1.47
Table 4. Average daily dry matter and NDF intake
Level of concentrate(kg/day)
Item
0 3 6 9 12
Rice straw(kg/d)
Intake 7.40 7.05 5.81 5.21 3.80
DM(%, W*kg) 6.43 8.70 10.19 12.24 13.58
R:C(OM)* 497 6.82 8.04 9.63 10.54
NDF 100:0 71:29 49:51 37:63 24:76
Comn silage(kg/d) 439 418 3.44 3.09 225
Intake 3.50 33.37 26.41 21.88 20.17
DM(%, W*"kg) 7.27 9.60 10.87 12.46 14.66
R:C(DM)* 547 7.39 877 9.95 11.51
NDF 100:0 73.27 53.47 38:62 30:70
Grass hay(kg/d) 4.89 473 3.86 3.20 2.95
Intake 8.34 7.64 6.97 5.01 3.58
DM 7.33 9.29 11.27 12.11 1343
(%, W'kg) 5.60 7.13 8.49 9.29 10.17
R:C(DM)* 100:0 72:28 54:46 36:64 23:77
NDF 5.86 5.50 5.02 3.61 2.58

* Roughage: Concentrate.

ohoolE 2A RS FHo] FS9 MHFel Frkgid

= Welch ¥ Smith(1969)2] ¥ 11} Shaver (1988)°]
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87t 2718l wet 2A R 9 2 d g2 HHFo
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DM intake(roughage)
S

0 L T T T T

0 1 3 6 9 12
Concentrate level (kg/d)

—=—  Rice straw —a— Cormn silage

---- Grass hay

Fig. 1. Change in DM(roughage) intake by increasing
concentrate level
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Table 5. Regression analysis of various measured parameter

DM intake(Y) Independent(X) Regression equation r

Rice straw Concentrate intake Y =64724+0.8386X — 0.0140X? 0.9895**
Cormn silage Concentrate intake Y = 74505+ 0.6807X + 0.0006X* 09816**
Grass hay Concentrate intake Y =7.3355+0.8532X —0.0261X> 0.9495**
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Table 6. Regression analysis of various measured parameter

pH(Y) Independent(X) Regression equation r
Rice straw Concentrate intake Y =7.0920~0.0309X — 0.0023X* 0.7400**
Cormn silage Concentrate intake Y = 6.5000~0.0516X + 0.0002X? 0.4792**
Grass hay Concentrate intake Y =6.7666 — 0.0072X — 0.0044X? 0.7281**
Table 7. Regression analysis of various measured parameter

NH;-N(Y) Independent(X) Regression equation P
Rice straw Concentrate intake Y =3.3777—0.0587X +0.0682X? 0.7886**
Corn silage Concentrate intake Y =42765+0.5921X +0.0181X? 0.8299**
Grass hay Concentrate intake Y =5.3624 + 0.4203X +0.0223X? 0.7882**
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