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Abstract

The objective was to evaluate metabolizable energy (ME) requirement for maintenance of Thai
native beef cattle and Brahman beef cattle fed with tropical feed in Thailand. Database, including 104
observations from 5 indirect calorimetry study publications, were constructed and analyzed to determine
ME requirements for maintenance by linear regression (regressing ME intake and energy retention). The
metabolizable energy requirement for maintenance of Thai native beef cattle was 388.75 KJ/kgBW0.75/d
(energy retention = 0.89MEI - 345.99 (R?=0.7308, N=40, P<0.0001, SE=17.5346)) and 397.18 KJ/
kgBWO0.75/d for Brahman cattle (energy retention = 0.76MEI - 301.86 (R*=0.9331, N=64, P<0.0001,
SE=6.2676). The results showed that the energy requirement of Thai native cattle was lower than that
of Brahman cattle and Bos taurus cattle (Hereford, Charolais crossbred, Angus, Holstein friesian) by

approximately 2.12 and 30 percent. Respectively.

Keywords : Brahman cattle, metabolizable energy for maintenance, Thai native cattle
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Fig.1 Partition of energyin animal and losses of energy are shown as the boxed items on the left.

Source : McDonald et al. (2002)
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Table 1 summary of database for prediction ME requirements for maintenance of ThaiNative cattle

Item n Mean S.D. Minimum Maximum
Body weight (kg) 20 163.2 11.53 139.00 179.00
Total DM intake (kgDM/d) 16 2.62 0.19 2.36 291
ME intake (MJ/d) 16 23.19 3.43 17.10 30.00
ME intake (MJ/MBW) 16 50248 73.29 374.85 644.00
Fecal energy (MJ/day) 16 20.63 2.28 16.70 24.50
Urine energy (MJ/day) 16 0.89 0.34 0.40 1.50
Heat production (MJ/day) 16 15.11 0.94 13.60 16.40
Fasting heat production (MJ/day) 4 6.85 0.62 6.10 7.50
Energy retention (MJ/MBW) 20 0.109 0.152 -0.167 0.337
Energy retention (KI/MBW) 20 108.83 152.23 -166.71 337.09

Analysis from Kawashima et al. (2000c); Nitipot et al. (unplubished data)
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Table 2 Summary of database for prediction ME requirements for maintenance for Brahman cattle.

Item n Mean S.D. Minimum Maximum
Body weight (kg) 64 362.67 50.96 273.00 423.00
Total DM intake (kgDM/d) 52 5.26 1.42 2.29 7.36
ME intake (MJ/d) 52 44.87 14.35 17.60 74.70
ME intake (MJ/MBW) 52 534.03 133.97 262.05 795.24
Fecal energy (MJ/day) 52 40.06 10.22 17.00 56.90
Urine energy (MJ/day) 52 2.2 0.86 0.80 4.20
Heat production (MJ/day) 52 35.74 6.42 26.10 47.91
Fasting heat production (MJ/day) 12 23.94 1.64 20.16 26.10
Energy retention (MJ/MBW) 64 0.028 0.192 -0.358 0.37
Energy retention (KI/MBW) 64 28.28 192.29 -357.61 369.49

Analysis from Kawashima et al. (2000a, 2000b) ; Chaokaur et al. (2007)
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Fig.2

The relationship between metabolizable energy intake and energy retention of Thai native

cattle and brahmen cattle. Points are observed values, the solid line (A ----) represents the

regression line of all observations in Thai native cattle data sets, describes the equation:
energy retention = 0.89 x MEintake - 345.99 (R*=0.7308, N=40, P<0.0001, SE=17.5346).
The dotted line (M, ----- ) is for the regression line of all observations in Brahman cattle
data sets, describes the equation: Energy retention = 0.76 x MEintake - 301.86 (R*=0.9331,

N=64, P<0.0001, SE=6.2676)
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Table 3 Summary of ME requirement for maintenance in beef cattle.

No. of MEm
Breed State Method* Reference
animal (kJ/kgMBW/d)
Bos indicus
Brahman 4 Mature FT ; BWC/MEI 410 Solis et al. (1988)
Brahman crossbred 15 Growing  CS; RE/MEI 488 Ferrell and Jenkins (1998)
12 Mature ~ CS ; RE/MEI 598 Reid et al. (1991)
Boran crossbred 15 Growing  CS ; HP/MEI 413 Ferrell and Jenkins (1998)
Bos taurus
Charolais crossbred 75 Mature 1C ; RE/MEI 614 Dawson and Steen (1998)
494 Growing  FT ; BWC/MEIL 588 Montano and Bermudez (1990)
Hereford 13 Mature  CS; RE/MEI 605 Reid et al. (1991)
8 Growing  IC ; FHP/MEI 496 Birkelo et al. (1991)
Holstein friesian 221 Lactating  IC ; RE/MEI 670 Yan et al. (1998)
8 Lactating  IC ; HP/MEI 610 Kirkland and Gordon (1999)
Angus 4 Mature FT ; BWC/MEIL 418 Solis et al. (1988)

* FT, feeding trial ; CS, comparative slaughter ; IC, indirect calorimetry ; RE, retain energy ; HP, heat production ; FHP,
fasting heat production ; BWC, body weight change, MEI, ME intake

MEm (KJ/kgMBW)

el § 3
1000 ~ 2 8 2
9 £ 2 g3 :
I REE
[} = 3
800 5 g é T 3 gg Em
§ 5 ¢ §
g ¢
600 $ s s 3 °
2 @ 3
400
200
el
O d
This report Bos indicus Bos taurus

Fig.3 Metabolizable energy requirement for maintenance estimates for beef cattle.
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