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Abstract

The objectives of the present research project were to evaluate the energy and protein
requirements of the medium producing lactating dairy cows fed total mixed rations containing alkali
treated bagasse or rice straw as a roughage source. To meet the research aims, 6 experiments were
carried out for two years at Suranaree University of Technology.

The first experiment (Chapter 4) was conducted to determine chemical composition and
nylon bag degradability of untreated bagasse and rice straw. Each 9 samples of untreated bagasse and
rice straw was analysed for chemical composition and degradability. Both untreated bagasse and rice
straw were low in protein, fat and degradability values but they are high in CF, ADF and NDF. The
most promising equations to predict DMI and DDMI from degradation characteristics were given. An
evaluation of energy was also given.

The second experiment was carried out to evaluate the effects of different alkali treatments
on the chemical composition and the degradability of bagasse and rice straw. The 9 treatments were:
untreated control; 3% NaOH treatment; 6% NaOH treatment; 3% urea treatment; 6% urea treatment;
3% NaOH + 3% urea treatment; 3% NaOH + 6% urea treatment; 6% NaOH + 3% urea treatment; 6%
NaOH + 6% urea treatment. Ash contents were increased by treatments particularly those treatments
with NaOH. Crude protein contents were increased by treatments containing urea while those
treatments with NaOH alone did not increase crude protein contents. Degradability study showed that
the DM and CF degradabilities of bagasse and rice straw were increased by NaOH and NaOH plus
urea treatments. However, in case of bagasse, the treatments with urea alone did not increased DM
and CF degradability. When ground raw soy bean seed was added, DM degradability of bagasse was
increased.

The third experiment (Chapter 6) was conducted to determine the feed intake and the
digestibility of 6% NaOH treated rice straw, 6% NaOH treated bagasse, 5% urea treated rice straw
and soybean meal using regression method. Twelve Holstein Friesian cross non-lactating cows,
balanced for age and body weight, were assigned into 3 treatments (4 cows each). The 6% NaOH
treated straw was fed with soybean meal at 3 ratios on DM basis of 85/15, 75/25 and 65/35
respectively. The results indicate that the digestibility of CP of the diets significantly increased with

the increasing soybean meal. Regression analysis showed the values of intercepts should be used for



estimating the digestibility of 6% NaOH treated rice straw and further be used for predicting the
digestibility of other feeds.

The fourth experiment (Chapter 7) were conducted to compare nutritive value of untreated
bagasse and rice straw with treated bagasse and rice straw placed in plastic bag and in the small
concrete silo. The treatment improved nutritive value of both bagasse and rice straw in plastic bag and
in small concrete silo.

The fifth experiment (Chapter 8) compared the cost of treatment of bagasse and rice straw
ensiled in the small concrete silo. Because of the different alkali used to treat bagasse and rice straw,
the treatment with urea resulted in less cost than that treatment with NaOH.

The final experiment (Chapter 9) was carried out to evaluate the effects of different level of
protein and energy applied to the treatment groups on performances of lactating dairy cows. In this
experiment comprised of 4 sub-trials. Each sub-trial used 24 medium producing lactating dairy cows
(6 cows in each treatment). The sub-trials I and II, the 6% NaOH treated bagasse were fed with
soybean meal and ground corn as total mixed rations according to the treatments imposed. The sub-
trials III and 1V, the 5% urea treated rice straw were fed with soybean meal and ground corn as total
mixed rations according to the treatments imposed. The treatments in sub-trial I and III were 0.9 and
0.9,0.9 and 1.0, 1.0 and 0.9, and 1.0 and 1.0 of energy and protein of NRC (1988) recommendation
respectively. The treatments in sub-trial II and IV were 1.0 and 1.0, 1.0 and 1.1, 1.1 and 1.0, and 1.1
and 1.1 of energy and protein of NRC (1988) recommendation respectively. No significant different
between the treatment groups in all performances measured. However, the prediction of NE,, in the
present study was higher (26%) than that recommended by NRC (1988).

The present research project found that the nutrient requirement of dairy cattle in Thailand
should be improved. The cooperation between academic institutes and others is badly needed if the

exact evaluation of nutrient requirement of Thai dairy cattle is required.



