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SUMMARY

The experiment was conducted at Botswana college of Agriculture content farm, from early February
to mid May 199% (period of 90 days ). Twenty-eight Tswana male (castrated) goats weighing on average
14 kg were used. The goats which were of average age of 7 months were balanced for weight and then -
allocated to four groups of seven animals randomly (completely randomised design ). The goats were
individually housed under a commen roof. Lucerne was used along with Peltophorum africana,, Enclea
undulata, and Acacia imelfifera, as supplement while buffel grass was given to all goats. The grass hay .
constituted 40% of the ration and Lucerne or the browses made up the remaining 60%. .Water was made .
avaifable daily. However, both the water and feed left were meéasured and recorded each day before the next
meal was offered. Weighing of experimental goats was done bi-weekly before feeding, The data collected
was subjected to statistical analysis.

The results show that daily body weight gain(g) was star.lsucatly SIgmﬁcant (P < 0.05). Thus, goats fed
on Acacia mellifera had a slightly more body weight gain of 45 g/day, followed by Luceme with 43 g/day,
Euclea undilata 41 gfday and the least was Peltophorum africana with 26 g/day. Treatments effects.on
average daily dry matier intake were highly significant (P < 0.03). Goats on Enclea undulata had the highest
intake of 700,97 g/day. The average daily browse intake were highly significant at (P < 0.05) with Enclea
undulata having 471.44 g/day and both Acacia mellifera and Peltophorum aftricana having lowest intake
of 399.91 g/day 416.48 g/day respectively. There was no significant difference (P > 0.05) on average daily
water- intake under the different treatments. There was also nio significance difference in feed conversion
ratio (P > 0.05):The study showed that Acacia mellifera, Peltophorum africana, and Enclea undulata can
be uscd as afternative source of nuirients and minerals in goat nutrition especially during the dry season.’

Keywords Tswamz goats fed acacig melli fem euc{ea umiuu'ata, and pe!rophm "IN afrmammr
INTRODUCTION. ' '

Browse is a foliage, bark and twigs of shrubs and trees eaten by livestock. Goats, like all ruminants, are
forage eaters with a gut system particulariy adapted to a large intake of plant materials. The most important
facters that are considered responsible for the goat’s ability to ulilize a wide variety of vegetation are its -
high tolerance of bitter substances compared to other ruminants (Church and Goacher, 1970}, the high
mobility of the upper lip which enables the goat to select palatable feed, particularly when grazing on thormy
shrubs, and its bipedal standing during browsing. According to Mowlem {1988), goats i given a free choice
prefer browse species, i.e shrubs, bushes, and weeds, rather than grass or clover. The value of browse to
goats was stated by Devendra and Burng (1983), when they indicated that from extensive field .
observations, goats and sheep start grazing as a mixed flock, but soon separate, with goats tending to wander
further than the sheep, prcsumably in search of browse and other herbage.

: Carrera (E971) observed that, in the arid-zones of Mexico, 1728 goats bites in a mixed brush grass forb
comrrgumly revealed that 83% of the hiles were on browse and forbs, and 17% on grass. Bell (1978),

. through rangeland studies, showed that the goat’s diet to.be compoesed of 60% irees and shrubs, 20% grasses
and 20% forbs. In contrast ;sheep and cattle preferred only 10% browse in their diet with grasses and forbs -
contributing respectivety, 60 and 30% of the sheep diet and 70 and 20% of the cattle diet, Browse (Jeaves
and twigs of trees and shrubs) and forbs gencrally contain higher levels of crude protein and phosphorus
during the growing season than do grasses (Aganga and Monyatsiwa, 1999),

Acacia mellifera is widespread in. Africa (oceuring in Egypt, Angola, Botswana and Tanzama) usually
on clay soils.Goats are very fond of the leaves, which are either browsed from the standing shrubs or are
picked up when they fall to the ground normai Iy during the dry season (Skerman,1977). .

Eucleg undulata . is . a dense twiggy shrub or a small tree-up to 7m in height, occurs on open rocky: s]opcs,
in open acacia woodland. .According to Palgrave (1983) leaves make a useful fodder for stock but bark
contain tannin. .
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Peltophorum africanum is a small to medium sized tree with a s}irgading crown, 5 to 10 m in height with
beautifut and distinctive flower dnd the gum is poisorious (Palgrave,1983). N

MATERIALS AND METHODS

The experitnent was conducted at Botswana College of Agriculture Content Farm, from early February
to mid May 199990 days). Twenty-eight Tswana male (castrated) goats weighing on average 14 kg were -
used. The goats which were of average age of 7 months were balanced for weight and then allocated to.
four groups of 7 animals randomly {completely randomised design). The goats were dewormed with a
broad spectrum anthelmintic and dipped for ectoparasites before the experiment and they were then
individually penned under a common roof. The goats were, also, givena week to acclimatise to their pen

envirpnment and experimental diets, o }

Buifel grass hay (Cenchrus ciliaris) was fed along with ucerne (Medicage sativa) to the control group.

* The other three treatments were supplemented with three browse species: Encled undulata, Peltophorum
afvicanum, and. Acacia mellifera. Buffel geass hay constituted 40% of the ration and the protein source -
(Lucerne, Euclea undulata, Peltophorum africana, Acacia mellifera) constituted 60% of the ration offered
to the goats daily on dry matter basis. However, all goats were provided with mineral block ad libitum.
Cleaning of pens and removal of left-overs of the previous day Wwas done daily before placement of the
day’s ration. Both water and feed left were measured daily and recorded. The volume of water given and -
left over was measured daily using a measuring cylinder and a platferm electronic scale was used to
measure the feed given and left over. Goats were weighed individually every two weeks before the morning
feed using an Avery walk-in scale. . : :

The treatments were : : : .
Control: 40% Buffel grass hay and 60% Lucerne (Medicago sativa) were fed to control group, . ¢
Treatment one: 40% Buffefl grass hay and 60% Acacia mellifera. - ) ‘
Treatment two: 40%Buffel grass hay and 60% Peltophorum afiicanum,
Treatment three: 40% Buffel grass hay and 60% Euclea undulata, )

Feedstuff Analysis - e g . : :

Dry matter was determined as the weight remaining which resulted from drying a known ~ weight of
feed sample in an oven at 40° C for 96 hrs using the procedures of A.Q.A.C, (1995).Minerals were
determined using an atomic absorption specirophotometer (GBC 908 AA, Scientific equipment Pty Ltd, -
Dandenong, Victoria, Ausiralia) and a flame photometer (Ciba-corning flame photometer 410) as described
by A.0.A.C. (1995). Ash was also determined by using procedures of A,0.A.C. (1995). Acid detergent fibre
(ADF), Neutral detergent fibre (NDF) and Acid detergent lignin (ADL) were determined by methods of
Goering and Van Soest (1970). Dry matter digestibility was determined using an in vitro method (Tilley and
Terry, 1963). . : ) g

Nitrogen content in each feed sample was determined using the Kjeldahl method and protein was
calculated as nitrogen (N) multiplied by 6.25. Condensed tannins were determined using the Colorimetric
determination method as described by Malkkar (1999). Thus; condensed tarnins were determined using
aqueous acelone extracts, and butanol-HCl to estimate the amount of condeénsed tannins in the colorimeter.
The data collected were subjected to analysis of varianice, following the procedures of Steel and
Torrie(1980). . . O i ’ g

RESULTS AND DISCUSSION

Lucerne comprised a high crude protein content 11.4 %, while crude protein in browse plants ranged | -
from 5.9 % to 10.3 %. Table 1, also shows the Jn vitro dry-matter digestibility (IVDMD), ADF, ADL, NDF,
Ash and tannins, With regard o IVDMD, Euclea wndulata was more di gestible (73%%) and the least
digestible was  buffel grass (48%). NDF content was highest in buffel grass with 71 %, followed by Acacia
mellifera (51.7%), Luceme(48%),Euclea wndulata (35%) and Peltophorum afvicanum (34%). Acacia
mellifera  contained high ADF (42,7%) and Lucerne had lower ADF value of 38.5%. The ADL in
browse’ plants ranged from 10.7% to 16.7%. The grass hays contained more ash than the browse plants.
With respect to tannins Euclea undulata had more tannins {1.24%), followed by; Peltophorum africanum
(0.44%), Acacia mellifera (0.2%) and buffel grass (0.07%), Lucerne (below detectable level). Calcium
conient in browse plants ranged from 11 g/kg to 13 g/kg. Caleium content in grass hay was 2.9 g/kg and
lucern had 8.4 g/kg . Potassium was generally high in alt feeds while sodium was generally low in all feeds
provided. Euclea undulaia had the highest content of magnesium (1.7 g/kg) and Buffel grass the lowest (0.9

- g'ke).
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Table 1. Percentage of chemical composition of feeds used in the tested diets

Lucerne hay Buffel prass Peltophorum Acacia Euclea
. hay africanum _ mellifera  _undulata
CP. 114 6. 68 - . 103 .. 59
NDF . 48.0 . STl 1 ] . -1 S350
ADF 38.5 4] 40.5 . 42,7 w387
ADL 10.0 5.0 15.3 10.7 16.7
IVDMD 65.0 48.0 67.0 49.0 730
Ash R 9.6 : 5.2 5.7 5.7
Tannins - - 0.07 © 044 0.2 124
Table 2. Mineral composition of feeds used in tested diets e ]

Feed ) Macro minerals {(g/kg) . Micro minerals (mg/kg)

: Mg Na P . Ca K Zn Fe © Mn Cu
A, mellifera 14 05 2.0 11.0 17.3 1.3 943 56° ‘6.3
E. undu_lata 117 09 08 6.7 16.9 08 - 870 190 B
Lucerne 1.2 02 29 3.4 [2.5 1.0 380 53.8 9.5
Buffel grass 0% 05 25 29 174 09 - 843 184.3 120
P.africanum 13 03 0.8 13.0 01 15 1407 200.3 16.5

Table 3 shows data on feed conversion eatio, daily dey matter intake, growth, and daily water intake of
the goats during the experimental period. S . : :

Table 3. Intake and response of Tswéna goats during the experimental period

Control . Treatment one _ Treatment two - Treatment three

Feed types B.grass+ B.grasst B.grass+ . B.prasst

. " Lucerne . A.mellifera P.africamum .~ Eundulata
Initial body weight(kg) 9.80+1.24° 10.80£1.171° 12.8000.66" - 11.8020.38
Final body weight(kg) = 13.4041.36° 14.6040.74"  ©  15.00%0.71 15.20:+0.86"
Body weight gain(kg) 3.6x £.21" 3.8+0.86° 2.240.38° o 3.4104"
Average daily weight gain(g) 43,0414 450810 26.0+0.4° 41.040.5°
Metabolic weight (kg w’™) - 6.26+0.48" 67210340 . 194025% ¢ 7.03:0.28
Average daily feed intake(g)  457.0+ 12.87° 381.6415.87° 422 31677 459.6421.48°
Av. daily Buffel giass intake {z) 189.825.39" 186.445.11° 229,147.92* ©229,5£7.05°
Average daily Lepume intake(g) 267.218.29°  195.2%] 1.74° 193.2411.83° ] 230.1114.58"
Average daily water intake(ml)  1147.97441.32°  |127.56241.6° . 1135.93+38.38" 1135.84438.78°
Feed conversion Ratio(s/g) 10.63x5.10° 8.48£2.76° - 16.24+4.97" . 112142228
Av. waler intake {mbkg w™"* 189.59420.4"  169.2947 46" 158.96+7.07* 162.59%7.2°
DM intake (gytkg W™ 73.0£4.95° 56.8£5.24° 58.7£1.34° 65.414.43"

Mean standard error *Means in the same row having different superscript are significantly different (P < 0.05).

According to the resulis, treatments effects on average daily dry matter intake were highly significant |
(P<0.05), goats on Euclea undulata had the highest intake of 459.6 g/day and those supplemented with
A.nellifera, had the least intake of 381.6 g/day. Treatment effects on average daily browse intake were
significant {P< 0.05), but there was no significant difference between Acacia mellifera and Peltophorum
africana, however there was significant difference (P < 0.05 ) between Euclea undulata and the two other
browsable plants (4. mellifera and P.afFicana). Lucerne intake was significantly higher than the intake of
all browsable plants (267.2 g/day). There were also high significant differences (P <0.05) in the average
daily Buffel grass intake. The control goats (on Lucemne) had a significantly fower intake than goats on
Peltophorum africana or Euclea undulata . The intake of Peltophorum africana and Euelea undulata had
no significant difference (P > 0.05) on average daily grass intake. In fact the highest grass hay intake was
229.53 g/day.There was no significant difference (p >0.05) on average daily waier intake under the different
treatments. The intake was almost the same. 1t was shown in Table 3 that there was no significant difference
(P >0.05) in body weight gain, and metabolic weight. However, it was shown thal the mean {or the average
daily weight gain of - treamment two was significantly different (P < 0.05) compared to that of the other
treatments. Goats on Acacia mellifera had a slightly more body weight gain of 45 g/day, followed by
fucetne with 43 g /day, Euelea undulata 41 g/day and the least was group Jed with Peltophorum afticanum
with 26 g/day. It was also found that average dry matier intake expressed on basis of metabolic weight was
significant (P< 0.05) for the treatments. Goats fed on lucerne as supplement had the highest intake of 73.0.
glkg w *™ followed by Eucleq undulata 65.4 g/kg WY, dcacia mellifera 56.8 g/kg w*™ and Peltophornm
africanum 58.7 glkg w7, The growth rate of the goats fed on lucerne, Acacia mellifera and Euclea
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andulata as supplements were similar but those.of goats fed on Peltophorum africanum had very low
weight gains. ' . S - o BT
“This study shows that browse planls can provide a valuable food source and can be used to supplement
low quality forages like buffel grass. The weight gains of Tswana goats fed 4.mellifera and E.undulata
were similar to those fed lucerne as a supplement, showing that Tswana goats can utilize these browses as
efficiently as they utilize lucerne. : . S o
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