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Effects of tethering management on feed intake and behaviour of
Tanzanian goats
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Abstract

Twenty-four mature, dry, female goats were grazed on Brachiaria-dominated pasture to study the effects of tethering on
intake. Animals were either tethered for 4 h (T4) or 8 h (1'8), or grazed freely for 8 h (FO) during a 28 day period. Intake was
estimated by two methods: (1) short-term BW changes and (2) n-alkanes as internal markers. The BW technique was suitable
for conditions in developing countries, although correction factors for changes in bite rate through the grazing day may be needed

and expensive chemical analyses. Animals grazed for 4 h had similar total daily intakes to those grazed for 8 h: 1055 g day- J,
I] 83 g day -J and 1259 g day -I for T4, T8 and FO treatments, respectively. The T4 animals compensated for the shorter time

available by increasing intake rate and spending a larger proportion of available time eating. Although the reason for higher
intake rates observed in T4 animals was unclear, duration of fasting was not considered to be a factor. Lower intake rates observed
at the end of the day for tethered animals may have resulted from decreasing herbage mass availability and soiling. Free-grazed

animals did not alter intake rate and had total intakes that did not differ from those of T8 animals. Increased rates of intake might
be expected to increase rate of passage and decrease digestibility; however, in the present trial, digestibilities (0.49,0.54 and
0.51 for T4, T8 and FO animals, respectively) did not differ (P>0.05) among treatments. The results showed no serious

disadvantage in terms of intake and digestibility, either of tethering per se, or of tethering for 4 h as opposed to 8 h, for mature
non-productive goats, which were able to alter behaviour to compensate for limited time available for grazing.
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1. Introduction sively cropped, or labour for herding is unavailable,
tethering is often used as a means of controlling ani-
mals, preventing them from damaging crops and prop-
erty. In a survey of two densely populated regions near
Morogoro in Eastern Tanzania (D.S.C. Sendalo and
1.1. Minde, unpublished results, 1992) 67% of small

Tethering is a commonly practised technique in the
management of small ruminants in tropical countries.
In mixed crop/livestock systems, where land is inten-
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day -I) = IR x grazing time
(1)

min-l) =SWC+ (IWLXt,)/t2 (2)

(g min-I). SWC is short-tenD
grazing (g). IWL is insensible

(g min -I). t I is time difference between

and 12 is time spent grazing during estimate of

weights were taken using a battery-operated
with a built-in animal weighing programme

:t20 g, (DT150J Mettler, Switzerland).
...

grazing was estimated from observations of

2.4.2. Technique (2): n-al./canes as internal markers
An alternative measure of herbage intake was esti-

mated according to the method of Mayes et al. (1986)
as shown in Eq. (3):

HI (kg day-I) = [(F;IFV

XDj]/[H;- ((F;IFV XH)], (3)

where F; is concentration of natural, odd chain alkanes
in faeces (tritriacontane, C33), ~ is concentration of

dosed, eve!) chain alkanes in faeces (dotriacontane,
C32), H;is concentration of natural, odd chain alkanes
in herbage (C33), Hj is concentration of dosed, even
chain alkanes in herbage (C32) and Dj is daily dose of
alkane (C32).

Animals were dosed with 79.7 mg day -1 of C32
alkanes impregnated onto paper pellets, once daily
from Days 10 through 21 at 06:30 h. Faeces were col-
lected twice daily at 07:00 hand 16:30 h on Days 16
through 21 and dried at approximately 70°C for 24 h.
Samples from each animal were ground and bulked and
a sub-sample taken for analyses. Herbage samples
plucked for estimation of DM in the weighing tech-
nique were used to estimate alkane concentration of the

composite sample. Analysis of herbage and faecal sam-
ples for alkane content was carried out using gas chro-

matography, according to the method described by
Mayes et al. (1986) with modifications. Faeces (0.5
g) and herbage (1.0 g) samples were heated directly
with 1 M KOH (7 ml or 10 ml, respectively) in screw-
capped tubes. The chromatographic column was a 30
mXO.75 mm (aD) glass capillary column (Supelco
SBPl) heated isotherm at 265°C, using helium as the
carrier gas.

2.5. Digestibility

Concentrations of the natural alkane, pentatriacon-
tane (C35) were used as internal markers to estimate
digestibility with Eq. (4):

DMD (%) =lOOX(1-(H35/F35) X 0.95) (4)

lose weight through respira-
tory evaporative cooling and this is known as insensible
weight loss (IWL). The rate of loss will be affected by
f*=tors including activity and temperature and must be
:«rected for when measuring weight increase as a
result of feed consumption. IWL was determined at the
'8Dle time of day and under the same conditions as

weight change (SWC) during grazing, but
fitting a plastic mask.

(h I) of grazing
(Days 6 and 27). On

in addition to
in the T8 and Fa treatments.

I1Ie h 1 value was not estimated on Day 13 for T4

~oats, since it was considered that to do so in the shorter
~ing time was logistically complicated and would
;ause undue stress to the animals. Mean values over
ime for individual animals were used in the calculation
)f intake.

On the days following IWL measurement, intake rate
Nas determined at the same times of day. Intake rate
Juring h I of grazing for all treatments was also esti-
nated on Day 21. Since no estimate of h I intake rate
lias made for T4 animals on Day 14, daily intake rate
lias not estimated, giving a missing value for T4 ani-
nals on this day.

Plucked samples of herbage were taken on Day 20
It 08:30 h from T8 and Fa plots and at 12:30 h from
be T4 plot. Separate samples were not taken for each

'ieighing, as an inconsistent power supply prevented
mmediate weighing and drying of samples.

where H35 and F 35 are concentrations of C35 in herbage
and faeces DM.

To correct for the faecal recovery of C35 a factor of
0.95 was used, which was derived from direct meas-
urements made indoors (Mayes et al., 1986).
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behaviour in itself, and Jones and Lascano (1992)
showed that fistulated steers gave unreliable estimates
on tropical grass/legume pastures. Errors of sampling
may be exaggerated with the alkane technique, because
it relies on accurate sampling of plant parts and species
in the correct proportions selected by the animal to
obtain a precise estimate of the mean alkane concentra-
tions in the diet. In contrast, the weighing technique
only requires an estimate of the water content of the
herbage selected.

Although both techniques used had advantages and
disadvantages, the weighing technique, with a correc-
tion for bite rate where the rate changes during the
grazing period, is likely to be more appropriate for use
in developing countries where water and electricity
supplies are unreliable. Furthermore, an immediate
estimate can be made of fresh matter intake. The alkane
technique was simple and easy to use at the field level,
but it required lengthy chemical analyses with sophis-
ticated and expensive equipment to obtain results.

4.2. Grazing behaviour

Goats tethered for 4 h during the afternoon seemed
to be able to maintain similar levels of intake to those
tethered for 8 h. Animals compensated for the restricted
duration of grazing by increasing intake rate and spend-
ing a larger proportion of the available time grazing.
For tethered animals, there seemed to be no advantage,
in tenns of intake or live weight gain, to tethering for
the longer period. Free-grazed animals had similar
intakes to the T8 group suggesting that tethering per se
had no effect on intake.

Intake rates of tethered animals seemed to have
decreased by the end of the grazing period. Within a
day, intake rate is likely to have been affected by deple-
tion of available herbage biomass, because only a small
area was accessible for tethered grazing. Soiling also
has been shown to affect intake adversely (Forbes and
Hodgson, 1985). Both factors may have contributed to
the very low rates of intake observed for T8 animals at
the end of the day. Fig. I shows thatT8 animals steadily
decreased the proportion of time spent grazing through-
out the day, which also may reflect soiling and herbage
availability. Meanwhile FG animals spent less time
grazing during the middle of the day but a similar
amount of time during the first and last hours, which

may have resulted from these goats being able to move
to areas of shade.

The greater intake rates observed for T4 animals than
for T8 and FG during the first hour of grazing cannot
be explained by altered herbage mass. Previous studies
have shown that ruminants increase rates of intake in
response to fasting (Sidahmed et al., 1977; Dougherty
et al., 1987, 1989; Greenwood and Demment, 1988).
It might thus be expected that the higher rates observed
for T4 animals in the first hour were a response to the
longer period of fasting (20 h) compared with T8 and
FG treatments (16 h). However, Sidahmed et al.
(1977) found that intake rates by sheep were only
significantly increased after 36 h of fasting. Further-
more, Dougherty et al. (1987, 1989) suggested that
intervals of only 3 h between grazing sessions allevi-
ated most limitations on appetite induced by herbage
intake from the previous grazing session. It is therefore
unlikely that a fast of20 h (on the T4 treatment) would
induce significantly higher intake rates compared with
a fast of 16 h (on T8 and FG treatments). Intake rates
were measured after the goats had been adapted to the
tethering strategies for more than 7 days. However,
during the experimental period it was observed that
intake rates for T4 goats increased, and it may be that
decreased access to feed enabled the animal to 'learn'
to increase intake rate.

Adjustments in the proportion of grazing time spent
eating, as observed by T4 animals, have been found in
response to decreased herbage mass in uniform grass
swards (Allden and Whittaker, 1970; Chacon and
Stobbs 1976; Penning et al., 1991). Cattle grazing trop-
ical pastures also have been observed to increase time
spent grazing following restricted access to pastures

(Smith, 1961; Bayer, 1990).
It should be noted that in our trial, the goats were

mature, non-pregnant, non-lactating animals with low
nutrient requirements. In animals with higher levels of
production and higher intakes, the mechanisms by
which the goats were able to maintain intakes may be
insufficient to compensate for decreased access to graz-
ing. Further trials are planned to study lactating goats
to examine this aspect.

4.3. Digestibility

Demment and Greenwood (1988) suggested that
animals modify behaviour in order to maximise energy
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