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Hfects of dietary concentrate-to-forage ratio on the activity of ruminal
celluolytic enzyme and blood parameters of lactating dairy cows

WAN G Shui-ping** , WAN G Werrjuan'? , GONG Yue sheng® ,
TAN Zhi-liang* , WAN GJiaq*

(1 Institute of Subtropical Agriculture, Chinese Academy of Science,Changsha, Hu nan 410125, China;2 Graduate School
of the Chinese Academy of Science,Beijing 100039, China;3 College of Animal Science and Technology, Northwest A & F University,
Yangling, Shaanxi 712100, China;4 Institute of Animal Science, Chinese Academy of Agricultural Science,Beijing 100094, China)

Abdgract : Efects of dietary concentrate-to-forage ratio on the activity of ruminal celluolytic enzyme
and blood parameters were evaluated by selecting four primiparous Holstein cows with permanently rumi-
nal cannula according to 4 x 4 Latin sguare desgn with 20-d period. Dietary concentrate-to-forage ratios
were30 70,30 70,50 50,and 65 35,respectively. The result showed that ruminal fluid pH matched
up to the condition of fiber degradation and the growth of cellulolytic bacterium when cows were fed four
diets with different concentrate-to-forage ratios;there was no significant difference ( P> 0.05) for the ac
tivity of cellulase, glucanase ,cellobiase and xylanase involved in ruminal fiber degradation and the concen-
tration of plasma glucose and serum growth hormone ,nor for the insulin and glucagon in thejugular vein of
cows among four dietary treatments. The resultsindicated that four diets with different concentrate-to-for-
age ratios did not influence the activity of ruminal celluolytic enzyme of lactating dairy cows and blood pa-
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rameters mentioned above.
Key words: dietary concentrate-to-forage ratio;ruminal celluolytic enzyme;blood parameter ;lactating

dairy cows
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\ 30 70; 2
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65 35 ,
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4 (482.9%21.2) kg , 1 2cm; ,
(175+6) d 0.15 0.25cm 1
1
Table 1 Ingredients and chemica compositions of experimental diets
/(q- kg~ 1) Diets Diets
Ingredients 1 2 3 4 Chemical compositionsof TMR 1 2 3 4
Alfafa hay 0.0 120.1 85.7 58.0 /(MJ- kg ) NEL 5.59 5.84 6.72 7.14
Chinese wildrye hay 687.5 245.7 171.4 116.0 /(g- kg~t)OM 932.2 930.5 926.0 929.1
Corn slage 0.0 310.5 216.9 149.9 /(g- kg~')CP 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
Soybean meal 81.9 86.2 144.8 188.3 NDF (g- kg"})NDFF  467.2 407.5 285.4 194.9
Wheat bran 42.6 44.9 72.5 97.9 NDF /(g- kg~ ') peNDF 457.8 379.6 282.2 210.1
Calcium carbonate 5.3 6.2 11.7 12.4 / (g- kg ') ADF 294.7 297.3 227.3 167.6
Dicddum phosphate 14.5 9.5 6.4 3.4 /(g- kg %) EE 35.7 34.1 33.6 33.5
Sodium chloride 4.5 4.7 4.6 4.6 /(g- kg~ Ca 7 6.7 6.7 6.7
Premix 1 5.4 5.3 5.2 /(g - kg- )P 4.2 4.2 4.2 4.2
: 2500 mg,Va 700 000 1U ,Vp,120 000IU ,VE,100 mg, 1750 mg, 1600 mg, 10 000 mg,
3500 mg, 42mg, 84mg; NRCl!7] . peNDF, NDF, Mertenst®] (Physical ef-
fectiveness factor ,pef) , pef 0.95,0.85,0.85,0.40

Note: Urease inhibitor 2 500 mg,Va 700 000 1U ,Vp, 120 000 U,V g,100 mg,Fe 1 750 mg,Cu 1 600 mg,Zn 10 000 mg,Mn 3 500 mg,
Se 42 mg,| 84 mg per kilogram premix; Estimated from NRC!”!;  Estimated from calculational method and physical efective-
nessfactor (pef) that Mertens!®! recommended ,and assumed that pef of Alfalfa hay ,Chinese wildry hay ,corn silage and concentrate
was 0.95,0.85,0.85 and 0. 40 ,respectively.

1.3 19:30 , 100 mL ,
4x4 , 4 , pH
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S
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7:30 11:30 , 10 1.6
mL 6 mL, 1 2 h,3000 Excell , SPSS
r/ min 4 ) 20 min, - 80 11.5 G M
, Duncan 2Yik =M +
4 mL , ,3 000 Ai + P; + D« + gj«, A P D
r/ min 4 ) 20 min, - 80 M , Bik
1.5
1.5.1 pH 25 ( 2
, ) , , 2.1 pH
pH=4.01 pH=6.88 pH 2 , , pH
12 h
1.5.2 pH , 2 6h
(9] , pH
pH ; pH
3,5 ; , (P>0.05) , pH
550 nm : 4 pH
, (1v) (P<o0.01) ,
(P>0.05)
2 pH
Table 2 Hfect of different dietary forage to concentrate ratios on rumen pH of lactating dairy cows
Diets Mean Time
7:30 9:30 11:30 13:30 15:30 17:30 19:30
1 6.56 a 6.86 a 6.50 a 6.41a 6.31a 6.46 a 6.69 a 6.68a
2 6.55a 6.89 a 6.38 a 6.34 a 6.38 a 6.54 a 6.65 a 6.69 a
3 6.46 a 6.76 a 6.19 a 6.29 a 6.30 a 6.44 a 6.60 a 6.63 a
4 6.26 b 6.61 a 6.16 a 6.03 a 6.08 a 6.13 a 6.40 a 6.41 a
SEM 0.04 0.10 0.07 0.07 0.07 0.10 0.09 0.09

(P<0.05) ;SEM

Note:Different letters (a and b) in the same columns represent significant difference ( P<0.05) ; SEM means standard error of mean. The

following tables are the same.

2.2

(P>0.05),
4 1 4

(P<0.05)
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, 12 3 4 h
, (P>0.05) ,
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(P>0.05)
11:30 4 h, 4
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3
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Table 3 HEfect of different dietary forage to concentrate ratios on the activity of ruminal
celluolytic enzyme of lactating dairy cows at different times U
Dict Cdlulase G ucanase
Iets
7:30 9:30 11:30 13:30 Mean 7:30 9:30 11:30 13:30 Mean
1 1.96 a 1.98 a 1.83 ab 1.63a 1.85a 2.80 a 2.92 a 2.54 a 2.57 a 2.71a
2 1.69 a 1.98 a 1.66 a 2.07 a 1.85a 2.26 a 2.92a 2.19a 3.09 a 2.62 a
3 2.03a 1.77 a 1.62 a 1.93a 1.84 a 3.00 a 2.65a 2.32a 2.93a 2.72 a
4 1.75a 1.97 a 2.39b 1.66 a 1.94a 2.65a 2.66 a 3.59 b 2.67a 2.89 a
SEM 0.10 0.11 0.13 0.11 0.06 0.14 0.15 0.21 0.16 0.08
Diets Cellobiase Xylanase
|
7:30 9:30 11:30 13:30 Mean 7:30 9:30 11:30 13:30 Mean
1 2.75a 2.68 a 2.43 a 2.21a 2.52 a 11.01 a 10.30 a 11.37 a 9.69 a 10.74 a
2 2.34a 2.48 a 1.88 ab 2.76 a 2.36 a 10.77a 10.98 a 9.78a 10.20a 10.11 a
3 2.70 a 2.01a 2.17 a 2.63 a 2.38 a 11.16 a 9.06 a 8.74a 11.35a 10.04 a
4 2.84 a 1.95a 3.15¢c 3.06 a 2.75a 10.01 a 10.09 a 10.27 a 9.98 a 10.30 a
SEM 0.27 0.17 0.22 0.22 0.11 0.47 0.36 0.52 0.32 0.21
2.3 0.05) ,
4 L
, (P>0.05) 3 , 1 ,
(P>0.05) 3 , 4 , 4.2294 1U/ mL 2h
0.224 mmol/L 2h , , 1
, , 1 4 40. 35 % ,67. 28 % ,54.61 %
4 9.47 %,38. 76 %,70. 34 % 37.84 %
62.07 %
, (P>0.05) , (P>0.05) 3 , 4 ,
1 , 2 , 0. 216 46.578 pg/ mL 2h
ng/ mL 2h , , 1 3
) 1 , 2,3 4 , 2 4
, 9:30 1 2,3 4(P<

4

Table 4 Hfect of different dietary forage to concentrate ratios on blood parameters of dairy cows at different times

/ (mmol - L-1) /(ng- mL-1) J@IU- mL-D) /(pg- mL 1)
Plasma glucose Serum growth hormone Serum insulin Serum glucagon
Diets
7:30 9:30 Mean 7:30 9:30 Mean 7:30 9:30 Mean 7:30 9:30 Mean
1 0.528a 0.478a 0.503a 0.203a 0.661a 0.432a 5.403a 3.223a 4.313a 296.603 a364.449 a 330.526 a
2 0.743a 0.455a 0.599a 0.237a 0.194b 0.216a 10.697a 3.500a 7.099 a 314.717 a303.750 a 309.234 a
3 1.025a 0.304a 0.664a 0.438a 0.195b 0.316a 11.751a 5.334a 8.542a 339.582 a366.456 a 353.019 a
4 0.638a 0.242a 0.440a 0.404a 0.133b 0.269a 8.032a 4.993a 6.512a 323.217 a289.666 a 306.441 a
SEM__0.191 0.089 0.109 0.055 0.077 0.047 1.579 0.737 0. 956 21.415 21.545 14.984
3.1 pH NRC , pH<6.2
:Van Houtert"” ,
pH : pH 5.7
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4.313 8.542p IU/mL ,
306.441 353.019 pg/ mL ,

2h ,

0.216 0.432 ng/ mL
3 2 h )

1) , pH

2) ,
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