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ABSTRACT
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The aims of this research were to determine the metabolizable energy requirements
for maintenance and for gain of Thai native cattle under humid tropical conditions in
Thailand. This study consisted of 3 experiments, as follows:

Experiment 1: The objectives were to determine metabolizable energy
requirements for maintenance and for gain of Thai native cattle by comparative slaughter
technique and long-term feeding trial, and to study the effect of metabolizable energy
intake on growth performance, nutrients digestibility, rumen fermentation, carcass traits
and blood metabolites in growing Thai native cattle. Eighteen yearling male Thai native
cattle were randomly allocated to one of three dietary treatments (1.3M, 1.7M and ad
libitum intakes) in a randomized complete block design (RCBD). Animals were fed
dietary energy treatments in individual pens with free access to drinking water and
mineral block for 136 days. The results showed that feed intake increased significantly
(P<0.05) with increasing metabolizable energy intake. Average daily gain and average
body size gain were increased with increasing metabolizable energy intake. The energy
loss in feces, energy retention and heat production increased significantly (P<0.05) with
increasing metabolizable energy intake, but the energy loss in urine was not (P>0.05)
significantly affected with increasing metabolizable energy intake. The protein deposition,
fat deposition and energy retention were influenced (P<0.05) with increasing
metabolizable energy intake. Digestibility of all nutrients were not influenced (P>0.05)
by metabolizable energy intake. Ruminal pH and ammonia nitrogen concentration were
not significantly different between treatments. Blood urea nitrogen and glucose were not
affected by increasing metabolizable energy intake (P>0.05). Moreover, the levels of
metabolizable energy intake did not (P>0.05) affect carcass traits.
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From the comparative slaughter technique, the metabolizable energy requirement
for maintenance and net energy requirement for maintenance of Thai native beef cattle
were 485.47 KJ/kgEBW’”/d and 332.05 KJ/kgEBW®™/d, respectively. The highly
significant linear relationship was obtained, ER = (0.41)003MEI - (199.58)27.74)
(R2 = 0.91, N = 18, RSD = 3.33, P<(.0]). The efficiency of metabolizable energy for
maintenance and for growth from this current study were estimated to be 0.68 and 0.41,
respectively. From the long-term feeding trial, the metabolizable energy requirement for
maintenance and net energy requirement for maintenance of Thai native beef cattle were
390.61 KJ/kgEBW"”/d. The linear relationship was obtained, MEI = (390.61)3975) +
(35.42)3.49) ADG (R’ = 0.82, N = 18, RMSE = 33.34, P<0.01 ). Requirements to support
growth can be estimated 1 g/kgBW""* gain was 35.42 KJ/kgBW*7/d.

This current study showed that growth performance can be improved by increasing
metabolizable energy intake, without influencing the concentration of ammonia nitrogen
and blood metabolites.

Experiment 2: This study was conducted to evaluate metabolizable energy
requirements for maintenance in Thai native beef cattle by using indirect calorimetry
method. Fifteen Thai native beef cattle were randomly allocated to one of three dietary
treatments in a completely randomized design (CRD) with 3 metabolizable energy intake
(MEI) levels (1.1M, 1.5M and 1.9M) for 116 days. The oxygen consumption, carbon
dioxide, and methane production were calculated for heat production measurement.
The results showed that feed intake and nutrient intake were influenced (P<0.05) by level
of metabolizable energy intake. Digestibility of all nutrients except neutral detergent fiber
were not significantly (P>(.05) affected by the difference of metabolizable energy intake.
Energy loss in feces and heat production were increased (P<(0.05) with increasing
metabolizable energy intake. Energy loss in urine was not different (P>0.05) across all
treatments. Estimates of maintenance requirements were measured by using simple linear
regression analysis (regressing nutrients intake (g/kgBWO'75/d) against nutrients retention
(z/kgBW"7/d)). The finding revealed that the relationships were highly significant
(P<0.01) and the R* values was 0.78. A significant simple linear relationship between
energy retention (ER) on metabolizable energy (MEI) were obtained, ER = 0.53(0.09)
(283.11)es42) MEI (n=15, R?=0.78, RSD=9.52, P<0. 0I). The analysis of intercepts
results in a common requirement for NEy, of 283.11 KJ/kgBW®7/d, and the efficiency of
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metabolizable energy for growth of 0.53. Metabolizable energy requirement for
maintenance was determined to be 531.76 KJ/kgBW %7/d.

Experiment 3: A meta-analysis was conduct to estimate the metabolizable
energy requirement in Thai native cattle. Data were extracted from 4 energy balance trial
and 7 long-term feeding trial studies. A database was constructed and analyzed to
determine metabolizable energy requirements (MEp,) using mixed linear model analysis
by regressing energy (ER) against metabolizable energy intake (MEI) and metabolizable
energy intake against average daily gain (ADG). The results of balance trial estimation,
indicated that, ME, of bull was 52747 KJ/l(gBW°'75/d, equation obtained;
ER = (-232.09)6750) + 0.44012 MEI (n=25, R*=0.45, RSD=8.54, P<0.01), which is
higher than that for steer of 370.95 KJ/kgBW®"*/d, equation obtained; ER = (-222.57)904) +
0.600.02) MEI (n=34, R*=0.70, RSD=14.48, P<(. 0I). The MEp, of pool data was 450.71
KJ/kgBW®7/d, equation obtained; ER = (-283.95)ug03) + 0.63(0.03MEI (n=62, R?=0.64,
RSD=11.62, P<0.01).

In long-term feeding trial, the ME,, was 544.09 KJ/kgBW®/d for bull, 479.19
KJ/kgBW®7/d for steer and 488.81 KJ/kgBW®7*/d for pool data. The following equations
were obtained; MEI = 479.19(1283 + 27.40925) ADG (n=13, R?=0.54, RSD=51.38,
P<0.05) for steer, MEI = 544.09 (g07) + 18.43 664y ADG (n=11, R?=0.89, RSD=63.19,
P<0.05) for bull and MEI = 488.81(s9.19) + 26.67(534) ADG (n=24, R>=0.64, RSD=39.42,
P<0.01) for pool data. In conclusion, the results from this thesis are ranged from
390.61-488.81 KJ/kgBW*’*/d. This finding indicated that the metabolizable energy for
maintenance of Thai native cattle is less than beef cattle in temperate zone approximately
7-9 %. (compared with reported by NRC (1976) (540 KJ/kgBW®"%/d ) and ARC (1980)
(527 KJ/kgBW°'75/d). The summary from this current study are demonstrate that
increased energy intake level can improve energetic efficiency and tend to decreased
energy loss, which involving to animal feed resources can be used with greatest

effectiveness.
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