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The Study of Energy and Protein Requirements of Dairy Cows Fed Ubon Paspalum

Grass Silage as a Basal Roughage
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Abstract

The experiment was conducted to examine energy and protein requirements of Thai dairy cattle. There were four
treatment combinations of two main factors, energy (Total digestible nutrient, TDN) and crude protein (CP) each of these factors
had two levels of 1.0 and 1.2 times the recommended of feeding standard for dairy cattle from the National Research Council
(NRC, 1988). The treatments were as follows (TDN:CP); T1 (1.0:1.0), T2 (1.0:1.2), T3 (1.2:1.0) and T4 (1.2:1.2). Sixteen Holstein
friesian crossbred (75-87.5 %HF blood) cows were allocated to a 2 x 2 factorial arrangement in a randomized complete block
design (RCBD) with 4 animals per treatment. The experiment had two 5-week with each period divided into the 1" week was
adjustment and 4 consecutive weeks was collecting time. After the first 5-week period, the same group of animals were randomized
again to the new treatment and the 5-week procedure repeated. Cows were received Ubon paspalum (Paspalum atratum cv. Ubon)
grass silage as basal roughage. Soybean meal and ground corn were supplemented to meet energy and protein requirements. Data
from two periods were pooled for analysis of variance. The results showed that dry matter feed intake as % of body weight and g
DM/ W " was higher (P<0.05) in cows fed 1.2 CP group than 1.0 CP group (3.75 vs 3.53% and 168 vs 160 g DM/W "y,
However body weight change, milk yield and milk composition were not affected (P>0.05) by energy or protein levels. No
interaction of energy and protein was found in this study. For the 4 treatments the average milk yields were 12.18, 11.66, 11.79 and
11.48 kg/d., milk fat contents were 4.38, 4.52, 4.49 and 4.31%, milk protein levels were 3.47, 3.59, 3.53 and 3.48%, milk lactose
levels were 4.99, 4.73, 4.87 and 4.72% and solid-not fat concentrations were 9.17, 9.09, 9.15 and 8.98%. The average daily
liveweights gain were 0.86, 0.91, 1.09 and 0.55 kg/d for treatment 1-4 respectively. The preliminary conclusion from this
experiment found that there were no beneficial responses with the additional of 1.2 level of NRC feeding recommendation in either
energy or protein or both in Thai dairy cattle. Roughage and concentrate ratios and crude fiber contents in the diets are also

discussed.
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Table 1 Feed formulation and daily nutrients determined.

TDN 1.0 TDN 1.2
Crude Protein 1.0 1.2 1.0 1.2
Treatment 1) Q) 3) )
Feed Formulation
Cows weight 427 396 421 411
Milk yield, kg/d 13.57 11.43 12.46 13.07
Milk fat, % 4.29 4.36 434 4.24
Nutrient intake
KgbM 13.01 13.51 12.70 14.24
% of Body weight 3.06 3.51 3.08 3.52
TDN, kg 8.90 9.64 8.63 10.32
Crude protein, kg 1.93 1.75 2.21 2.24
ADF, % 22.00 19.77 21.93 18.63
Silage, kg Fresh 28.59 26.75 26.88 24.41
Soybean meal 2.32 1.67 3.17 2.76
Ground corn 5.76 7.70 4.75 7.75
Roughage: Concentrate Ratio 45:55 39: 61 43: 57 35:65




Table 2 Dry matter intake of dairy cows received 1.0 or 1.2 time of energy or protein as NRC (1988) recommendation.

TDN 1.0 TDN 1.2
CP 1.0 CP1.2 CP 1.0 CP1.2 Significant Level Cv

Treatment | (1) | Xsp | @ |xsp| (3 |xsp| @ |Xsp| TDN CP E*P | (%)
Dry matter intake
¢ ked 1537 119 | 1510 1.89 | 1474 117 | 1537 1.31 ns ns  ns | 9.90
¢ %ofBW 355 028 | 375 044 | 351 040 | 374 015 ns 005 ns | 7.09
¢ oODMW? 162 1118 | 167 1582 | 158 1286 | 168  5.89 ns 005 ns | 529
R: C ratio 45:55 42:58 38: 62 34: 64

Table 3 Body weight change of dairy cows received 1.0 or 1.2 time of energy or protein as NRC (1988) recommendation.

TDN 1.0 TDN 1.2
CP 1.0 CP1.2 CP 1.0 CP1.2 Significant Level Cv
Treatment | (1) |XsD| @ |Xsp| 3 |xsp| @ | xsp| TDN | CP | E*P | (%)
Number of cows 8 8 8 8
Initial weight, kg 418.5 36.26 | 407.8 77.96 | 411.1 77.47 | 4033  37.73
Final weight, kg 442.6  40.56 | 4333 74.60 | 441.8 72.51 | 418.6  44.30
Weight gain, kg 24.1 12.29 25.5 14.18 30.6 8.57 15.4 15.24
Average daily 0.86 0.44 0.91 0.51 1.09 0.31 0.55 0.54 ns ns ns | 59.69
gain, kg
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Table 4 Milk yield, milk composition and milk constituent of dairy cows received 1.0 or 1.2 time of energy or protein as NRC

(1988) recommendation.

TDN 1.0 TDN 1.2
CP1.0 CP1.2 CP1.0 CP1.2 Significant Level Ccv
Treatment | (1) |Xsp| @ |xsp| 3 |LXsp| @ |Lsp| TDN CP E*P | (%)
Milk Yield, kg/d 12.18  2.60 | 11.66 1179  1.78 | 11.48  2.63 ns ns ns 13.54
4 %FCM 12.82 12.61 12.67 11.94
Milk Composition,
%
- Fat 438 0.60 | 4.52 0.95 4.49 0.70 431 0.17 ns ns ns 15.25
- Protein 3.47 0.37 3.59 0.46 3.53 0.30 3.48 0.32 ns ns ns 10.60
- Lactose 4.99 0.38 4.73 0.36 4.87 0.30 4.72 0.47 ns ns ns 7.74
- Solid-not fat 9.17 0.15 9.09 0.65 9.15 0.48 8.98 0.34 ns ns ns 4.95
Milk Constituent,
keg/d
- Fat 0.53 0.11 0.53 0.09 0.53 0.11 0.49 0.07 ns ns ns 16.20
- Protein 0.42 0.42 0.42 0.04 0.42 0.06 0.40 0.05 ns ns ns 11.70
- Lactose 0.61 0.14 0.55 0.05 0.57 0.10 0.54 0.17 ns ns ns 18.23
- Solid-not fat 1.12 0.21 1.06 0.08 1.08 0.17 1.03 0.15 ns ns ns 13.51
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