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SUMMARY

The effect of feeding chopped and unchopped
groundnut haulm (Harawa) on nutrient intake,
metabolism and utilization was determined in 24 (12
each of male and female) growing Yankasa lambs.
Feeding of chopped harawa significantly
(P 0.05) increased feed intake, the digestibility of
nutrients and liveweight gains. It also had an ap-
preciable effect on nitrogen retention and the pro-
duction of total rumen nitrogen, rumen ammonia-
nitrogen and volatile fatty acids. The availability of
digestible energy did not differ significantly under
the two feeding regions. There was a better feed effi-
ciency for lambs fed chopped hay.

*Present Address: Intensive Sheep Rearing Pilot
Project Chad Basin Development
Authority, P.M.B. 1130,
Maiduguri,

INTRODUCTION

Most of the ruminant animal popula-
tion in Nigeria occurs in the Sudan, Sahel
and Guinea Savannah zones where pro-
duction is characterised by feed shortages
and consequent weight losses during the
dry season. However in recent times, crop
residues harvested from sorghum, maize,
cowpea and groundnut are used extensive-
ly as feeding inputs especially during the
dry season to reduce weight losses. The
use of groundnut haulm (harawa) as a
feed to fatten animals has particularly

assumed great importance especially in
the northern parts of the country. As a
resylt of this and coupled with discourag-
ingly poor pod yields, some farmers now
grow groundnut primarily for the haulm
(Ya yock, 1978). Also the focus on large-
scale groundnut production in potential
areas by River Basin Development
Authorities will enhance the production
of the residue which can serve as cheap,
bulky energy and protein feed for

ruminants.

The nutritive value of a feed is influenc-
ed by several variable factors among
which is the form of presentation. Or-
skov, Flatt and Moe (1968) reported that
particle size and feed intake are primary
factors affecting rumen fermentation pat-
tern. Fermentation pattern has been little
studied in the indigenous ruminant
animals that normally receive diets high in
crude fiber which is often poorly digested.
A change in rumen fermentation pattern
ultimately changes the production of
rumen metabolites. Thus an improved
fermentation balance should enchance
better performance. This study was
therefore undertaken with an all roughage
diet (harawa) to determine the effect of
physical form (chopped and unchopped)
on feed intake, nutrient utilization and
the production of some rumen

metabolites in growing sheep.

MATERIALS AND METHODS

Twenty-four (twelve each of male and
female) growing Yankasa lambs aged bet-
ween 15 and 18 months and weighing bet-
ween 14.5 and 18kg were used for the
study. The animals were divided within
sex into 2 groups each consisting of 6
males and 6 females. Group one was fed
unchopped harawa (10—27cm long) while
group two received chopped harawa
(2—5cm long). The feeding lasted for 84
days during which the 2 forms of harawa
were fed ad libitum. In addition, fresh
water and mineralized salt blocks were
always available to the animals.

After the 84th day, the 6 males from
each treatment group were transferred in-
to cages for metabolism study which con-
sisted of 4 days preliminary and 7 days
collection periods, The procedure for
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sampling feed, the collection and sampl-
ing of faeces and urine as well as chemical
analysis were as outlined by Adu and
Adamu (1982).

Rumen sample was collected through
fistula from 4 rams aged about 2 years,
two each for the experimental feeds. The
rams were on the diets for 21 days, the last
7 days of which served as the sampling
period. Samples of rumen content (about
.50ml) were collected between 2 and 3
‘hours after feeding. The samples were im-
mediately taken to the laboratory and
strained through muslin, The resulting li-
quor was preserved by adding mercuric
chloride (about 1ml/50ml of rumen li-
quor) and refrigerated at approximately
2°C in air-tight bottles until analysed. The
rumen liquor was processed and analysed

for total rumen nitrogen and total volatile
fatty acids (VFA) using the A.O.A.C.
(1975) method. The phenol-hypochlorite
method of Fawcett and Scott (1960) as
modified by Chaney and Marbach (1962)
was used for the determination ammonia-
nitrogen in strained rumen liquor, Dif-
ferences between treatment means were
tested by ‘‘Student’s t-test’’ (Snenedor
and Cochran, 1967).

RESULTS AND DISCUSSION

The chemical composition of the feeds
and the digestibility coefficients of
various nutrients are given in Table 1.
There were no significant differences in
the composition of the 2 forms of the
feed. Chopped harawa was generally

TABLE 1

Composition of feed and mean coefficents of apparent digestibility, %

Unchopped Chopped
Nutrients harawa harawa
Chemical composition:
Dry matter .. + 0T D 86.7
Nitrogen 382 35.6
Crude fibre .. . 38.2 35.6
Ether Extract il [ 1.4
Nitrogen-free extract .. ..42.2 45.2
Ash s .. 9.4 9.7
Gross energy, Kcal/g .. . 3.04 3.03
Digestibility Coefficients:
Dry matter 334 14 562 + 1.1
Crude protein ..63.7 £ 1.32 681 + 1.3
Crude fibre ..49.8 £ 0.9 51.1 + 0.4

%PMean on the same line with different superscripts differ significantly

(P 0.05).

TABL

E2

Mean Dry matter intake, liveweight gain and efficiency of utilization

Unchopped harawa Chopped harawa
) ﬁriables All Male Female All Male Female
Dry matter intake, Kp/day . . 1.33% 1.41 1.15 1.66° 1.64 1.68
Dry matter intake, g/W"75/day 141.2 144.8 135.3 176.2 180.2 164.7
Liveweight gain, g/day . . 90.2" 67.9 112.5 130.7"  139.0 122.4
Kg feed/kg weight gain . _ 14.8 20.8 10.2 12.7 11.8 13.7

“®Means on the same line with different superscripts differ significantly (P 0.05).
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more digestible than the unchopped one.
The difference in digestibility coefficients
was only significant (P 0.05) for crude
protein. Chopping which considerably
reduced particle size would seem to have
increased microbial action on the fiber.
The feed intake and -efficiency of
utilization are shown in Table 2. Feed
consumption was significantly (P 0.05)
higher in lambs fed chopped hay. This
might be due to a more rapid prehension,
mastication and hence passage of the
chopped material through the gastro-
intestinal track, although digestibility was
not depressed by chopping. Also lambs
fed chopped hay grew significantly
(P £ 0.05) faster than those fed harawa
in long form. It can be said that the higher

feed intake coupled with increased rate of
digestion were apparently responsible for
the higher liveweight gain. On basis of
metabolic size, males consistently had
higher feed intake than the females, This
observation is in agreement with earlier
reports (Spedding, 1962; Acharya and
Bawa, 1971). Lambs fed chopped hay
were more efficient in the utilization of
the feed.

The partition of energy and protein are
presented in Table 3. The retention of
nitrogen was higher in lambs fed chopped
harawa, the difference was however not
significant. This might be to the substan-
tial urine nitrogen loss of 3.4 per unit in-
take on chopped harawa as against 2.8 in
the unchopped harawa. There were no

TABLE 3
Utilization of nitrogen and energy in harawa

Unchopped Chopped
Nutrients harawa harawa
Nitrogen, g/day:
Intake ot chlbedl & 160 24.17 + 1.82
Faecal e H 041 9.12
Urine 6.46 6.68
Retained Sucaad .99 + 1.14 8.37 + 0.9
Apparently digested, % . . 77.63 62.27
Intake absorbed, % . . 55.60 55.61
Energy, Kcal/day
Intake ..4043.2 + 267 50.29 + 42.1
* Faecal .. 1321.6 1483.3
Digested ..2721.6 3246.5
Intake digested, % .. 67.31 64.55

TABLE 4

Mean values of total nitrogen, ammonia-nitrogen and total volatile fatty acid
concentration in strained rumen liquor.

Unchopped Chopped
Metabolites harawa harawa
Total VFA, m-equiv/100ml 5.052 6.120
Total nitrogen, mg/100m| 69.72 76.1b
Ammonia nitrogen, mg/100m| 6.22 7.8b

*®NMean on the same line with different superscripts differ significantly (P 0.05).
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significant differences in the amount of
nitrogen intake that was absorbed unc!er
the two feeding regimes. The availability
of digestible energy was higher with un-
chopped harawa than with the chopped
type, the difference not being significant.
One possible explanation for the better
gains and more favourable utilization of
nutrients by lambs fed chopped harawa
may be related to the in vivo rumen
metabolite production data presented in
Table 4. The concentration of all rumen
metabolite measured were significantly
(P <_0.05) higher in lambs fed chopped
harawa. Feeding chopped hay gave im-
provements of 21.2, 9.2 and 25.8% in the
production of total VFA, nitrogen and
rumen ammonia-nitrogen. Although total
VFA produced was not partitioned into
its various fractions in this study, it is
known that under similar pH condition,
feeds favouring increased total VFA pro-
duction in the rumen resulted in the pro-
duction higher molar proportion of pro-
pionic acid at the expense of other organic
acids (Sutton and Johnson, 1969; Mba
and Olatunji, 1972). Thus, chopped
harawa which had a higher content of
readily fermentable carbohydrate (Table
1) and gave a higher rate of total VFA
production in this study would perhaps
give a higher molar concentration of pro-
pionic acid which being glucogenic will
enhance its better utilization for
liveweight gains. This would tend to lend
support to the use of harawa as a fatten-
ing feed.

It can be concluded from the results of
this study that feeding harawa in the
chopped form gave substantial improve-
ment in nutrient intake, metabolism and
utilization. Another added advantage of
feeding chopped roughage, although not
measured in this study, is the low expen-
diture of energy in the processes of
prehension, mastication and rumination

of chopped feeds (Chaturvedi, Singh and
Ranjhan, 1973).
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