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SUMMARY
ummtmwmmmmﬁmwmmudmmmfm
ntahohcnheuﬂmtmhnmmtahymmts.metmmuhohcntematmtd
indirectly by measuring the cxygen consumption using an open circuit calorimeter. Water turnover rate
was estimated using Tritium labelled water. The results showed that both the fasting metabolic rate
and water turnover rates decreased significantly as the animals grew older. Fasting metabolic rate
decreased from (555 kJ/kg® - 7%) per day at age of 9 days to (360 kJ/kg®- -78) per day at 5 months.
Water turnover rates decreased from (281 ml/kg®- 82) per day at 9 days to (197 ml/kg®- ®3) per day
at 5 months. Wﬂmhﬂmeﬁf&tmhﬁhu&rhmmteuﬂmmmte.

INTRODUCTION

Livestock productivity in the tropics is limited
by both energy and water availability especially
during the dry season. Animals with both low
tastmc metabolic and water turnover rates will
survive better under arid conditions than those
whose water turnover rates and energy expendi-
tire are high.

Water twnover rate is usually estimated by
measuring the rate of dilution of labelled water
(TOH) in the animal body with time. It differs
mdlffereutspeclesandxtdepaﬂsmthe
ecological regions in vhich the particular
species evolved (MacFaclane et al., 1974) also
between breeds (Macfarlane, 1964, ‘ Spnngell
1968; Siebert. and Macfarlane 1969), it is also
affected Ly age, being normally hlgher in young
animals than in adults (Macfarlane and Howard,
-1970) .

Water turnover rates are increased in lactation

(Brockway et al., 1963; Thomas, 1971; Macfarlane
and Howard, 1972) and in pregnancy (lymch et
-al., 1972; Davies, 1972). The level of intake of
‘food (s.tebert 1971; Macfarlane and Howard, 1972;
‘More et al., 1983), the composition of the diet

- (Payne, 1964; Utley et al., 1970). and type, of

feed (Macfarlane and Howard, 1970; Bood et al.,
| 19’IQ ‘alac-influence watet- turnover rates.

cnercx enditure: is_ importat in the
" calculaticn of, a0 animals - requirements  for

qrowth and for production of useable products.
It is also important for the selection of
animals to be reared in different ecological
20nes.

‘Basalenerqyexpemlturecanheneasuredm-

directly by measurement of cxygen consumption
-using an open circuit calorimeter of a closed

circuit calorimeter (Blaxter and Wainman, 1966).

Like water turnover rates, basal or fasting
metabolic rate varies with species. It is higher
mcattlethanmsheepandtlns:.sanumt:a-”
tion of the differences in the availability of
feed where those animals evolved (Graham, 1967;
Blaxter and Wainman, 1966). Breeds of the same
species display variations in their fasting
metabolism and this have been shown in cattle

‘(Blaxter and Wainman, 1966; Vemoe, 1970) and in.
sheep (Graham, 1968).

Fasting metabolic rate is higher in young
mklmgamma]sthanmadultsandthlsrate
decline after weaning (Blaxter, 1962; Graham et
al., 1974). It is increased in pregnancy and in

‘lactation to meet the higher energy requirement

for the conceptus or for the synthesis of milk.
An increase of up to 50% in basal metabolic rate
in lactating animals has been reported (Blaxter,
1967). It has been reported that the level and
type of feed has a remarkable effect on fasting
metabolic rate. It is high in cattle on high
p].ane of nutrition (Frisch and Vercoe, 1977).
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Although the level of nutrition and type of feed
are known to affect both the fasting metabolic
rate and water turnover rates, the effect of
feeding frequency on these parameters is scarce.
Thus the present experiment was designed to
investigate the effect of age and feeding
frequency on fasting metabolic rate and water
tumover rates in growing goats.

MATERIALS AND METHODS

Three entire males and three female feral goat's
kids were separated from their mcchers when 3
days old and confined indoors in I groups of 3
animals for the first 2 weeks. They were then
transferred to individual pens and were weaned
at the age of 8 weeks.

Diet and feeding

The kids were reared from 3 days to 8 weeks old
on freshly reconstituted milk substitute (Denka-
vit). They were fed 0.3 litres three times per
day for 14 days. Thereafter they wer: divided
into two groups on a body weight ba:is as to
minimize the differences between group mean
weight. During the six weeks one group was fed
1.2 litres once daily between 0700 - 0900 h
vhile the other group was fedl the same nount of
feed twice daily in equal meals batwean 0700 -
0900 h and between 1700 - 1800 h.

After weaning a* 8 weeks the two groups were
given ration comprising 80% Lucerne Chaff and
206 crushed ocats. They were given the quantity
they could finish within 12 L. The quantity was
established by preliminary feeding period.
(Usually between 0.5 and 1.0 kg) . The amount was
adjusted weekly. Feeding times for the two
groups were the same as those used before
weaning.

Istimation of water trnover rate

Pricr to determination of TOH spaces the animals
vere deprived of water and food as follows: -

18 h for animals of 0 - 1 months of age 24 h for
animals of 2 - 6 months of age. After depriva-
tion the animals were injected with a Jnown dose
of tritiated vater in isotonic saline water into
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the thigh muscle as described by Macfarlane et
al. (1974). After the tracer injection, 2 blood
smples were taken for measurement of tritium
concentration. First sample was taken 3 h after
injection in milk fed animals and 6 h after
injection in weaned animals. The second samples
was taken a week later. Blood samples were dram
from the jugular vein. The determination of
water turnover was performed at monthly inter—
vals. Before tritium was injected, blood samples
were taken for the estimat.ons of background
activity from previous estimations.

Assay of tntun

Water was extracted using the method of Vaughan
and Boling (1961) by freeze transfer of whole
blood. The activity of TOH was counted for 10
minutes in a Packard-Tri~arb liquid scintilla-
tion counter.

Calculation of water twrnover rate

Water turnover rate, k, was calculated from the
exponential equation.

Ct =Co
vhere Ct - counts at time t (7 days)
Co - counts at time 0
k - rate constant for the turnover

vater turnover rate was expressed as: (ml/kg) per
day (Yacfarlane ard Howard, 1970).

Measurement of fasting metabolic rate

Fasting metabolic rate was measured at monthly

intervals, by determining cxygen consumption in
an open circuit system. A heat equivalent of
20.1 kJ per litre of axygen (Blaxter, 1967) was

used to calculate fasting metabolic rate from
‘the axygen consumption.. The fasting metabolic
rate was expressed per unit of metabolic body

size i.e. kg body weight to the power of 0.75.

Anisals between 1 wosk and & weeks of age were

fasted for 24 hours; older animals were fasted
for 36 to 60 hours before measurement. Fasting
weight was taken and the snimal was placed in
the measuring chamber maintained at 20°C for 12



‘ t!nntcrtmatonemth (P< 0.085) and 2

“months (P< 0.001). The water turnover rate at 2
mnths was significantly lower than that at 1

month (P< 0.05) or 4-’mnths‘-(?<‘ 0.01). Feeding -
regine had no significant effect on water

turnover rate although it was slightly bigher
for the group fed twice daily at all ocoasions
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decrwased with agé. A significant decrease was
mmsmm1mamm

0.08) .

Thereafter the decresse in fasting metabolic
rate up to 5 months was not significant. Feeding
regine had no significent effect on the fasting
metabolic rate of goats. However, the metabolic
ratefcrthegm:ptedmeadmdaymshqht-ﬂ

-1y higher than that ot the grwp fed twme-

daily.

'DISCUSSION

m‘highnteirtmmverrateouervedin9days
old goats (Table 1) resulted from ingestion of
milk which was 75% - 80\ water, and probably the
hlgtnrproportmnpfwatermtheutlssws
Similar high rates of water turnover in young .

animals were reported by Keightley (1971) and

Macfarlane et al. (1974).

Table 1: Effect of age m fesding patterns onntur turnover rates in goats (group mean)

Age months

!‘ed onco daily !‘od tuce

Both groups
| daily meanst
| "(il/kf-ﬂ) mmo 1) (Wl/kP-02) jer
per day p-rdqv day
0 9 m 281
1 186 1% 191b-
¢ 133 142 137
3 . 169 27 2
5 I 203 98 ‘ |
smmm'm-oms ' lmst.om

Statuualmlydsmpu-tandmm:lﬂnc (ln) trmfommmot theorwimldata
Means in the same column with at. hnt one ‘different superscnpts d1f£a: signifwmtly (P( 0 05).
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Table 2: Effect of fesding m—mmmmm mic'm; of goiu (growp mean) .

" _Ped once 'dnily

!'od ‘twice daily Both group )

Age months
’ leanl
(kJ/kc° +18) per _(UM ") ) (h‘lllu" ")
per day - Gay “per day
0 606 506 555a
1 k71l 407 3
2 365 365 . 365
3 304 B )} 303b
4 411 188 . 29%
Mean for all ages 405 B ! 35
bfagenemsssn 150 5 = 14232

Heans in the same column with different mscnpts differ significantly (P< 0.05).

The decrease in water turnover at the age of 1
month was probably associated with the decrease
in total body water and the increase in propor-
tion of body fat (Kimambo, 1978). Similar
observations were reported by Keightley (1971)
who observed a 50% decrease in water turnover of
lambs at 30 days of age when compared to that at
4 days of age in the present experiment the rate
of water use had declined by 32% at age of one
month.

After weaning the decrease in water turnowver
rate resulted from both change in diet from
liquid to dry feed and to low energy intake
associated to weaning. The slight increase in
wvater turnover rate from 3rd month was contrary
to what was expected but this could be due to
the rise in environmental temperature which was
observed during tlis period. The cbserved water
tumover rates in the present experiment was
lower than those reported for lambs (Kimembo,
1978) suggesting that goats would be better
adapted to drier regions. This would be consis-
tent with their ewvolution in drier areas. The
higher fasting metaholic rate observed during
the milk stage in kids (Table 2) indicates that
the animals expended more energy at yomger ages
than when older due probably to rapid cell
division, protein synthesis and growth. This -

high metabolic rate supports the findings of
Graham and Searle (1970) in young lambs. The
fasting metabolic rate decreased by 30% from the
age of nine days to cne month. This decrease in
fasting metabolic rate agrees with the findings
of Graham and Searle (1970) who observed a rapld
decline in metabolic rate of young growing
lambs.

The observed fasting metabolic rates for goats
in the present experiment was lower than those
of lambs reported by Kimambo (1978), Graham and
Searle (1970).

CONCLUSION

Both the water turnover rates and fasting
metabolic rates were higher in suckling animals
and declined by similar proportion with age.
These findings suggest that water turnover rate
is closely related to energy metabolism. A close
relationship between water turnover rate and

energy metabolism was also reported by Macfar- -

lane et al. (1974). The high water turmmover -
rates in young animals suggest that provision of
water to animals should take age into considera-
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