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SUMMARY

In a feeding frial, five different roughages were
compared viz: Chloris gayana, Andropogon gayanus,
Stylosanthes guyanensis, S. humilis and Arachis
hypogaea. The sheep were supplemented with half a
kg of a high-energy and high-protein concentrate
daily. Gains were rather poor, especially on the
grass hays. Intake and gain on A. hypogaea
were highest. The prices of the concenfrates were
too high for economical fattening. Local sheep
compared well with crossbreds under these condi-
tions.

INTRODUCTION

THE system of sheep production in Nor-
thern Nigeria, used by the local Hausa
people, has little input and hence little
outputs. During the wet season, the
animals are kept inside the compound,
which consists usually of a few mud
buildings, surrounded by a mud wall.
Apart from kitchen refuse, fresh grass
is cut daily or sometimes bought on the
market. The grass comprises usually
annual and perennial species (Eragrostis,
Digitaria, Pennisetum and Andropogon).

In the dry season, as soon as the crops
are harvested, the animals are let loose
and roam around, eating crop residues
(cotton, guinea corn, millet or maize),
standing hay, legumes and shrubs.
Although they are certainly not fat during
this part of the year, they thrive remark-

ably well, often considerably better than
do cattle.

The sheep used in this part of the coun-
try is the Yankasa breed. It is an inter-
mediate breed between the long-legged
Fulani sheep and the small West African
Dwarf sheep. These sheep grow slowly
and because of the high mortality, the
annual take-off is usually low. To im-
prove output, a system has to be found to
make sheep production more intensive
and profitable. One of the first steps is
to improve the dry season performance,
by feeding concentrates and good quality
hay.

EXPERIMENTAL METHODS

Forty 8-month old rams, made up
of 20 local Yankasa’s and 20 crosses
between local and imported breeds were
placed in pens, 4 locals or 4 crosses in
each pen.

The rams weighed between 20 and 38 kg
at the start of the experiment. The pens
were in the open and partly sheltered
against the sun. The trial started in
November, 1972 and continued for 60
days.

Shika Livestock Research Station is
situated in the Northern Guinea Savanna
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Zone with an annual rainfall of 1092
mm, falling from April to October.

Five different hays were fed to the ani-
mals viz: Chloris gayana, (Rhodes gras,
Andropogon gayana (Gamba grass),
Stylosanthes guyanensis (=S. gracilis,
Stylo), Stylosanthes humilis (Townsville

Stylo) and Arachis hypogaea (groundnut
haulms). The hays were harvested in late
October and baled, except for the ground-
nut haulms, which were stacked in the field
while the nuts were drying. After the nuts
were removed, it was fed directly from the
heaps. Each type of hay was fed to a
group of locals and a group of crossbreds.

TABLE 1

Proximate Analysis of the Feed Stuffs

Components

Chloris Andropogon Stylosanthes Stylosanthes Arachis

gayana  gayanus  guyanensis humilis  hypogaea
Dry Matter, % 95.7 95.8 95.8 95.2 94.3
Crude protein, % 2.8 3.0 9.6 84 11.0
Crude fibre, % 36.6 37.2 33.5 34.5 27.9
Ether extract, % 1.2 1.1 1.5 2.1 1.7
N-free extract, % 54.3 52.8 48.2 49.7 459
Digestible energya 2240 2218 2363 2394 2310
Dry matter digestibilityb 40.7 35.7 51.2 51.9 48.8

a DE in keal/kg dry matter, derived from formula. (Harris er al, 1972)
b In vitro dry matter digestibility in percentage

Feeding took place in the morning, after
the hay residues of the previous day were
weighed. The hay ration was calculated
to be 259 in excess of the previous day’s
intake. This was to allow an equal amount
of selection on all the hays. Concentrate
fed was a mixture of 509 groundnut
cake and 50% guineacorn. This was fed
at a constant level of 450 g/day. This was a
level on which reasonable ‘gains were
expected and not as high as to eliminate
the hay differences.

Water and a complete mineral mixture
were supplied ad libitum. Weekly samples
of feeds and residues were oven-dried and
stored. At the end of the trial, proximate
analyses were carried out on the pooled
samples of each hay, using the official
methods of AOAC (1970). The animals
were weighed every two weeks before feed-
ding. After the trial period, some of the
animals were sold at the rate of 47 kobo

per kg liveweight. The prices of the hays
were 13 kobo per kg, while the concentrate
price at the time of the trial was 10 kobo/
kg.

Some local rams were used for diges-
tibility study, where only the hays were
fed. Two rams stayed on each ration to
which they were accustomed. A prelimi-
nary feeding period of 7 days was used to
determine the amount to be fed (intake
- 25%). Hay on offer, residues and faeces
were collected, measured daily for 7 days
and dried. Apparent dry matter digesitibi-
lity was calculated.

In vitro digestibility studies were carried
out on the forages, using the two-stage
method described by Tilley and Terry
(1963). For the energy estimation, a for-
mula given by Harris, Kearl and Fonnes-
beck (1972) was used, which computes
TDN from the proximate analysis. Diges-
tible energy (DE) content of the forage
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was calculated from the relationship DE = 138 W %75 (1., 4 5.3 g) where

kg TDN = 4.4 Meal DE (NRC 1968). W is body weight and g is daily gain in kg.
Another formula was used (Harris et al

1972) to calculate the DE values of the

concentrate. RESULTS
Expected daily gain was calculated by
using a formula given by Garret, Meyer The daily liveweight gains are given in
and Lofgreen (1959): table 2. The analysis of variance on these
TABLE 2

Intake, Gains, Expected Gains and Costs per Kg Gain

Hay Huay Total Observed Expected Feed Feed cost Concen-
intake intake intake daily daily  Obs/Exp cost kobolkg trate
glday g|Wig'?5 g[Wikg'5 g&i;: gain day  kobo/ gc_{fn consu-

med|gain

Chloris gayana Local 451 36 70 66 90 0.7 54 812 6.8
(Rhodes grass) Crossbred 536 41 5 59 104 0.6 5.6 104 7.7
Andropogon

gayanus Local 460 36 79 64 86 0.7 54 84 7.1
(Gamba grass) Crossbred 596 47 81 83 123 0.7 5.7 69 5.5
Stylosanthes

guyanensis Local 662 54 89 100 161 0.6 59 59 4.5
(Stylo) Crossbred 598 41 72 125 96 1.3 5if 46 3.6
Stylosanthes

humilis Local 728 58 92 108 170 0.6 6.0 56 4.2
(Townsyville

stylo) Crossbred 772 55 86 144 146 1.0 6.0 42 3.2
Arachis

hypogaea  Local 1282 92 123 163 257 0.6 7.1 44 2.8
(Groundnut

haulms) Crossbred 1491 106 137 172 301 88’? 7.5 44 2.6

¢ Expected gain from DE estimation using the formula of (Harris e al 1972)

weight gains indicated that there was no Because of the group feeding, statistical
significant difference (P>0.05) between analysis on the intake figures was not
the breeds, neither was there a breed X possible. Intakes are given in table 2 in

hay interaction. A t-test on the five hay gram per day and in gram per day per
groups showed that the two grass hays kg metabolic weight. Observed weight

were not significantly different, as were gains are compared with expected weight
the two Stylo hays (P>0.05) table 3. gains. The ratio between these two indi-

Table 3 also shows the weight changes cates if the expected gain and thus the
during the digestibility study, only on the estimated energy content of the feedstuffs
groundnut haulms and on Townsville was in agreement with the resulting gain.

Stylo were the animals able to make Feed costs per day and per kg gain are
some gain. given in this same table, while the last
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TABLE 3
Weight Changes in G/day for Feeding Trial and Digestibility Study

Component

Feeding trial Digestibility

Chloris gayana
Andropogon gayanus
Stylosanthes guyanensis
Stylosanthes humilis
Arachis hypogaea

study
-+ 62a — 81
+ 74a —162
+112b — 65
-+126b -+ 65
+167¢ + 65

Figures with different superscripts are significantly different

(P> 0.0.5)

column gives the ratio between concen-
trate consumed and weight gain.

In table 4, the intakes of the different
hays are repeated for the feeding trials,

TABLE 4

Trial Roughage intake: (g. DM/kg. Metabolic Weight) for Feeding and digestibility Study Compared
with Literature and in Vitro and in Vivo D.M.D. Compared with in vivo D.M.D.

Feeding Digestibi-

In vivo In vitro In vivo D.M.D.

Hay types trial bility DM.D. DM.D., Literature
study
Andropogon gayanus 41.5 35.5 49.5¢ 15.0 35.7 48.8e, 44.9¢
Chloris gayana 38.5 36.3 44.0e, 46.82 32.7 40.7 45.5e
Stylosanthes guyanensis 44.9 49.3 38.6i,60d, m 97 1i, 73.68 349 51.2 56.5h,46.1i,68.69
S. humilis 56.5 49.8 36.1i, 77.6e, 54d,m, 61.51 42.2 51.9 449,57.6e
Arachis hypogaea 99.0 83.9 68d,m, 71k, 80n, 123.31 59.8 48.8 59.6k,56.1£,63.0

Supplemented

Haggar, (1970)

Miller ef al, (1964)
Brinckman in Anon,, (1974)
Ademosun, (1970)

bl = B i =
U E t—lwb—l-

while the intakes for the digestibility
study are added, they are compared with,
figures from the literature.

Also the in vivo and in vitro dry matter
digestibility figures are given in table 4,
compared with literature figures for in
vivo DM D

DISCUSSION

Comparing the intakes during the feed-
ing trial with those during the digestibility

Newman, (1968)

Combellas ef al, (1972)
Brinckman unpublished
Shiawoya and De Leeuw, (1971)
Velasquez and Jimenes, (1972)

study, it was clear that the supplementa-
tion increased roughage intake. Intakes
of the two grasses were low, compared
with results from other studies, (Haggar
1970, Brinckman unpublished). This
might be caused by the low digestibility
of our grasses. The intakes of the two
Stylo species were also low compared
with other trials at Shika, (Shiawoya and
De Leeuw, 1971, Brinckman in Anon.
1974 and Brinckman unpublished), but
Australian figures (Newman 1968) were
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even lower in intake as well as in digestibi-
lity.

The in vive dry matter digestibility
figures were rather low, especially for
Andropogon gayanus and  Stylosanthes
guyanensis,  however they compared
well with the weight changes of the animals
during the digestibility study. The reason
for this is probably that the preliminary
feeding period between the feeding trial
and the digestibility study was too short
to accustom the animals from, the excess of
nitrogen during the feeding trial to the
more or less nitrogen-deficient roughages.
The bacterial flora apparently needs more
time for this change of diet. For this
reason, the more realistic in yitro digesti-
bility figures were used for calculating
the digestible energy content.

Consumption of the groundnut haulms
was higher than expected from the in vitro
digestibility figures. Crampton, Doenfer
and Lloyd (1960) gave 80 g/kg metabolic
weight as the Standard Forage Intake
using forages which were 70 % digestible.
Blaxter, Wainman and Wilson (1961)
related intake with digested energy, and
stated that it is the digestibility of a forage
and not the palatibility, which determines
the intake. In tropical forages however
with such a big variation in qualrty, pala-
tibility might be another factor determin-
ing the voluntary intake.

The ratio of observed to expected daily
gain (avg. 0.7) indicates that either apply-
ing the formula of Harris et af (1972)
overestimates the feeding value of the
roughages, or the efficiency of those ani-
mals is less than that of temperate sheep.

Feed conversion (kg concentrate/kg
gain) was rather poor on the grass hays,
compared with results of cattle feeding
trials on grass hay.  Results at Shika
Research Station (Anonymous 1972, 1974,
indicated that on high concentrate /low rou-
ghage rations, this conversion was between

5 and 6, while on low concentrate/high
roughage rations, a ratio of 2:2 was rea-
lized. In both cases, the average daily
gain was about 1 kg. The costings show,
that fattening of sheep is only profitable
on a high quality roughage. This isin agree-
ment with Playne and Haydock (1972) who
stated that cattle digest feeds with less than
55 % dry mater digestibility better than
sheep. Prices of the concentrates were high
in comparison with the meat price.

A total protein intake of 139 g/head/day
on the ration lowest in protein, was
sufficient for fattening of rams (NRC
1968).

The fact that the crossbredsanimals did
not perform better than the locals, shows
that at this level of feeding, the use of
exotic breeds for crossbreeding is ques-
tionable. More research is needed to
find optimum growth rates, before initia-
ting expensive crossbreeding programmes.
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