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ABSTRACT
E 10

The objectives of this research were to determine nutritive value and
metabolizable energy value of some tropical feedstuffs, and to quantify metabolizable
energy requirements for maintenance and for gain of mature Thai native cattle (Bos
indicus) raised under humid tropical conditions in Thailand. This research was divided
into 3 experiments, as follows:

Experiment 1: The objective here was to determine the chemical composition,
kinetics of gas production, in vitro digestibility and metabolizable energy content of
tropical feedstuffs using in vitro gas production technique. Feedstuffs were divided into 6
groups, 1) forage grasses and alternative forages 2) forage legumes 3) energy feed sources
4) protein source feedstuffs 5) oilseeds and 6) high fiber by-product. These groups of
feedstuffs were evaluated in 6 experiments (Experiment 1.1 to 1.6). The results indicated
that the chemical composition, digestibility and metabolizable energy (ME) content of
feedstuffs varied among groups and feedstuffs. In the forage grasses and alternative
forages, the 30 day cutting interval (dci) of Ruzi grass and Pangola grass showed the
highest estimated metabolizable energy. Whole sugarcane and sweet sorghum are high
potential alternative roughage sources for beef and dairy cattle. For forage legumes, the
30 -dci Cavalcade had the highest in vitro digestibility. Cassava chip, cassava pulp and
cassava peel were the best potential energy sources for beef and dairy cattle. Soybean
meal demonstrated the highest potential of fermentation and estimated metabolizable
energy in protein source feedstuffs. Soybean seed demonstrated the highest potential
extent of gas production and estimated metabolizable energy. In the high fiber by-product
feedstuffs, the results demonstrated that coconut meal had highest potential of fiber
digestibility and calculated metabolizable energy.



Experiment 2: The objective of this work was to investigate h/IEE\/al:llf l.fosf)me
local tropical feedstuffs with an emphasis on energy metabolism and requirement for
maintenance in Thai native beef cattle using open-circuit indirect respiration calorimetry
method. Four mature Thai native beef steers, average body weight (BW) 185 £16 kg,
were used. The animals were fed four dietary treatments in a 4 x 4 Latin Square Design
with total mixed rations as follows: T;) 98.69% Pangola grass (Digitaria eriantha) hay
with 1.31% urea, T,) 40% of Pangola grass hay with 58.34% of cassava chip and 1.66%
Urea, T3) 30% of Pangola grass hay with 54.81% of cassava chip 15% of brewery waste
and 0.19% of urea, and T4) 20% of Pangola grass hay with 21.12% of cassava chip 57 %
of cassava pulp and 1.88% of urea. Steers were individually housed and fed in
metabolism crates after acclimation and achievement of 1.5 % of BW dry matter intake.
Nutrient digestibility and ME values of each feedstuff were determined following by-
difference methodology. Total digestible nutrients (TDN) of Pangola grass hay, cassava
chip, brewery waste, and cassava pulp was 48.65, 82.19, 58.91 and 71.52 % respectively.
The ME content was 6.42, 12.01, 10.07 and 10.89 MJ/ kg DM, respectively. A highly
significant linear relationship from regressing MEI against ER in Thai native cattle was
obtained. Thus, an estimate of FHP and ME, was 314 and 509 kl/kg BW*7/d,
respectively. Results suggest that ME utilization efficiency for maintenance (km; km =
FHP/ME,,) of Thai native cattle is 0.616.

Feeding cassava chip, cassava pulp or brewery waste with a Pangola grass hay
based diet at maintenance level improved N retention in Thai native beef cattle.
Decreasing Pangola grass hay in the ration decreased NDF content but increased time
spent chewing per kg of fiber intake. There was almost no effect on ruminal fermentation.

Experiment 3: The objective of this study was to perform a meta-analysis to
determine energy requirements for maintenance and growth of Bos indicus cattle from
independent studies that used the feeding trial and indirect-calorimetry method. The MEI
and ADG of Bos indicus cattle used in this analysis include 106 datasets which were
separated into 6 types of cattle as following; 1) 106 datasets of global Bos indicus, 2). 49
datasets of Bos indicus raised outside of Thailand, 3) 57 datasets of Thai Bos indicus, 4)
20 datasets of Thai native cattle, 5) 15 datasets of Thai Brahman, and 6) 22 datasetw of

Thai Brahman crossbred.
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The ADG (g/kg BW"7) was regressed against MEI (kJ/kg BW"7) to obtain
linear regression equation as follows; MEI = a + bADG. It found that ME, of global Bos
indicus beef cattle, Bos indicus beef cattle raised outside of Thailand, Bos indicus beef
cattle raised in Thailand, Thai native cattle, Brahman beef cattle raised in Thailand, and
Brahman crossbred beef cattle raised in Thailand was518.85, 465.37, 454.37, 478.77,
549.39 and 546.08 kJ/kgBW°7/d, respectively and ME, for 1 g/kgBW"”/d of ADG was
31.60, 41.47, 25.92, 31.30,21.39 and 30.55 kJ/kgBW®7/d, respectively. Data suggest that
ME;, and' ME, are highly variable, depending on their provenance, and their genetic
makeup.
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