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SUMMARY

Twelve ram lambe of the West African Foreat type of between 15. 7 and
24, 6 kg were divided into four groups of 3 animals each. A griup was assigned
to one of four diets consisting of the following concentrate: grass hay ratios -

20 : 80 (A}, 40 : 60 (B), 60 : 40 (C) and 80 : 20 (D). Feed Intake, mutrient diges-
tibilitles and efficiency of feed utilization were measured.

As the level of concentrate icoreased, the contents of crude protein ether
extract, nitrogen-free extract (NFE) and gross energy of the diets increased,
while the erude fibre and ash contents decreased almost linearly, Voluntary feed
intake increased with increasing levels of concentrate, with dlet C having a signi-
ficantly higher (P 0.01) Relative Intake (RI} value than the other diets. Both the
Nutritive Value Index (NVI) and Digestible Energy (DE) intake values were sipnifi-
cantly higher (P (L 01) in diets C and D than the other diets. Generally, the
digestion coefficlents for thi: gross energy, crude protein, crude fibre and nitrogen:

free extraot increased with increasing levels of concentrate, the values being

significantly higher (P 0.01) in diets C and D, while diet A showed & significantly
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lower (P 0. 05) dry matter digestion coefficient value when compared with either
diets. Although a similar trend was observed in the digestion coefficient for
ether extract, the differences were not significant (P 0. 05)., With the exception
of animals on diet C which had the highest daily weight gains, average daily
weight gains and efficiency of feed utilization incresased with successive substi-

tution of concentrate for grass hay.

INTRODUC TION

Under favourdble conditions and on well-managed grazing paddocks, forage
consisting of grasses and legumes usually supplies all the matrients necessary
for sheep feeding (Crampton, Donefer and Lloyd, 1960). However, the condition
of the sheep, the amount and kind of pasture available frequently determine the
amount of supplements to feed and when to feed them (Cole and Roaning, 1974),
Lack of energy is prabably the v 28t common manifestation of nutritional deficienc
of sheep, This may resull from lack of sufficlent feed or from Httle net energy
available to the animal from the. feed consumed.

The abacnlluta level of energy intake at which animals control feed intake
varies with the nutrient content of the diet and the physiological demand of the
animal (Balch and Campling, 1962). Donefer, Lloyd and Crampton (1983) have
shown that voluntary intake of forages is determined largely by rumen load and

rate of passage. With ruminant animals, the feeding of concentrates can have
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one of two effects, viz: the reducson of cellulose digestion, owing to preferential
atteck of the more soluble carbohydrate of the concentrate by the micro-organismes
of the rumen (Ei-Shazly, Debority and Johnson, 1961; Loosli; 1963), or the
atimulation of crude fibre digestion when the soluble carbohydrate is used at fairly
low levels (Kane, Jacobson and Damewood, 1959}

The present work was undertaken to study the effects of increasing levels
of concentrate to forage on voluntary feed intake and efficiency of feed utilisation
of West African Forest sheep. The demand for sheep in this country both for
home consumption and religious festivals is increasing very rapldly. Notwith-
standing, production practices have been mainly traditional and very little is known

about the responses of these animals to improved mansgement systems and supple-

mentary feeding.

MATERIALE AND METHODS

Animals and their Management.

Twelve rames of the West African Forest sheep of between 10-12 months
of age and weighing between 15. 7 and 24. 6 kg were selected from the flock of
the University of Ibadan Tesehing and Research Farm and used for the experi-

ment. Prior to the experiment, the animals were put on a semi-intensive
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systemn of management, Scxes were usually separated at weaning (about 100
days of age) and the animals kept on concrete floor pens in groupa of 20 to 25
animals per pen, using saw-dust as the bedding material. They were grazed

on paddocks containing predominantly Cynodon plemfuensis and acattered

stands of Centrosema pubescens from 07, 00 to 12, 00 hrs., Afterwards, they

were returned to the pens and group-fed sume concentrate supplement gt
approximately 0. 25 kg per head daily,

Digts and plan of the experiment .

The experimental diets consisted of Cynodon nlemfuensia which was used

as the hay. The grass was harvested with a forage harvester towards the end
of the rainy season in October 1973. The harvested pasture was sun-dried for
a week, ground in the feed mill into particles of about 0, 2 to 0.5 em in length

and stored in juls sacks. The concentrate portion of the experimental diets

were made up of ingredients as shown in Table 1(a).

Table 1.
{a) Composition of the Concentrate Portion of the Diet.
Ingredients Percent Composition
Yellow maize (ground) 0.0
Brewer's grains (dried) 36. 0
Groundmil cake 12.5
Molasaes (dehydrated) 2.8

Total 100, G
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Table 1{b) Chemical Composition of the Concentrate and Grass Hay
Portions of the Diet (Dry Mattor Basis)

Components {7 Concentrate Crass Hay
Crude protein 16.7 7,1
Crude fibre 14. 4 38.9
Ethor extract 6. B 2.4
Ash 5.3 H. 9
Nitrogen-free extract (NFE) 56. 8 42,7
Grose energy ki/g)* 17,82 16. 78

* (kd/g = Keal/gx 4.184)
The 12 rams were randomly divided on weight basis into four groups of
4 animals per group. A group was assigned to one of the four experimental

dMets shown in Table 2. Throughout the experimental period the animals were

Table 2. Chemieal Composition of Experimental Diets
(concentrate + Grass hay) DM basis.

Concentrate : Grass hay

Component of 20 : 80 40 : §0 60 = 40 BO : 20
ration dry matter {A) (B) (C) ()
Crude proteln (%) 9. 43 10.91 13. 00 14, 62
Crude fibre (%) 34,10 28.13 24. 84 19, 46
Ether extract (%) 3. 48 4,46 4. 68 5. 71
Agh (%) 7.98 7.29 6. 74 6. 23
N. F. E. (%) 45, 01 48, 21 51.24 53.98
Gross energy (KJ/g)* 16. B& 17. 38 17. 36 17. 66

¥ (kd/g = Keal/gx 4.184).



5]
put in individual feeding pens and fed the appropriate diet ad libilum unece daily

in order to allow for maximum voluntary feed {ntake determinations, Any un-
consumed feed waa weighed and discarded before giving the day's feed. Fresh
water was available in plastic buckets and each animal was provided with a
block of trace-mineralized salt lick. The animals were weighed weekly for the
first 8 weeks while the ninth week was used for digestibility atudica,

Faecal Collection.

Faecal collection was done by means of collection bags fitled to harnessos.
The total wet facces excreted daily were weighed and dried in & forced-draught
oven at 80°C for 24 hours. The daily dried facces for each animal over the
T-day collection period were bulked and sampled. The samples were milled
and stored in tight-fitting glase bottles until required for analyeis.
Analytical Procedure.

Proximate chemical analyses of the feed and faecal samples were carried
out using the A. O, A, C, (1870) methods. Relative Intake (RI), Digestible
Energy (DE) intake and Nutritive Value Index (NVI) values were determined
aceording to the methods of Crampton, Donsfer and Lloyd (1960, 1962).

Statistical Analysis.

The data were analysed by the analysi= of variance in sccordance with Steal
and Torrie (1960), while significance between treatment means was determined

by Duncanis (1858) Multiple Range Test.
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RESULTS AND DISCUBSION

The chemical composition data of the experimental diets are presented In
Table 2. It can be noted from this table that the major effect of incressing the
levels of concenlrate supplement in the diets on a dry matter basis was an
inerease in the contents of erude protein, ether extract, gross energy and
nitrogen—free extract (NFE), while the erude fibre and ash content decreased
with progressive substitution of concentrate supplement for grdss hay. This
was expected since the concentrate supplement wag higher in ¢rude protein,
ether extract, gross energy and NFE but lower in crude fibre and ash contents
than the grass hay (Table 1b). Although the crude protein content of the diets
Jhowed 3 wide variation (9. 43 to 14. 62%), cognizance was laken of the require-
ments of sheep of similar age and welght (NRC, 1968).

The avegage feed intake values and apparent nutrient digeatibility coelli-
clents are presented In Table 3. Digestion coefficients for the crude fibre
fraction of the diets inereased progressively with increasing levels of concen-
trate supplement, indicating that there was better digestion of the crude fibre
at higher concentrate: grass hay ratios. Although the total erude fibre content
of the diels decreased with increasing concentrate supplement, the higher
concentrate supplement has, oo doubt, led to a build-up of rumen micro-

erganisms which are responsible for the breakdown of crude-fibre (Kane et, al. 18568).
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Table 3. Feed Intakes and Apparent Nulrient Digestibilities.

Experimental Diets

SE of
A B C D Mmeans
Relative Intake (RI) 42,30 | 45.40 | 5528 | 48.1P | 1.18%

Nutritive Value IndexvvD) [20.6° | 24,17 | s33.6® | 20.5% | o0.88%*

Digestible Energy (DE)
intake 7.0 | 85.22 l119.6® |106.42 | 3112

Digestion coefficients:

Dry matter (%) 52,20 | 56.27° | 66.0% [|vga7® | 2.27%
Crude protein (%) 51.6° | 57.50 | 63.7% | 64.0% | 0,07k
Crude fibre (%) 48.2P | 48,70 | 53.5* | ssed | 1.52%*
Ether extract (%) 62.7 63, 4 67. 0 66.9 1. 67(N8)
NFE (%) 62.50 | 69,220 | 7242 | wa.2® | 1,73
Gross energy (%) e | 5217 | so.6® | 61.4% | 1.22%

#% Highly significant treatment differences (P 0. 01)
* Bignificant treatment differences (P 0. 03)

NS Mo signilicanl treatment differences (P 0. 06)

a,b,c, Values on the same line having different superscript letters
differ significantly (P 0. 05).

With the exception of diet €, which had the highest dry matter digestion coefficient,
dry matter digestibility values also increased with increasing levels of concen-

trate supplement. This chservation is in agreement with most reported data in
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literature (Balch and Campling, 1962; Donefer et. al., 1963). It can also be
noted that the coeffleients of gross energy digestibility was similar to those

of dry matter. This similarity could be explained by the fact that the dry

matter fraction of the diet, excluding the ash, is predominantly a source of
energy. The digestion coefficients for the other ration components reflected
what might be expected with additions of the more available mutrients as contained
in the concentrate supplement, that is, marked increases in their digestion coe-
fficients. Except for the ether exiract digestion coefficient which did not show
significant differences (P 0, 05), the coefficients for other nutrients (dry matter,
crude protein, erude fibre, NFE and gross energy) were significantly higher

(P 0.01) in diets € and D {Table 3). In general, there appeared to be an inverse
relationship between the content of erude fibre and coefficients of mtrient diges-
tibility. This ohservation s In agreement with those reported in the literature
(Sullivan, 1955; Van SBoesl, 1968).

The voluntary feed intake values were expressed relative to the voluntary
consumption of good quality bay (Crampton, Donefer and Lloyd, 1860), assuming
that sheep of similar age and weight would voluntarily consume about 80 g per
unit of metabolic size. The Relative Intake (RI) values inereased with increasing

levels of concentrate supplement. However, the differences were not significant
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(P 0. 05}, except diet C which had a highly significant (P 0. 01) RI value than

the other diets. This observatlon agreed with that of Baumgardt (1970) who
showed that at low nutritive value, feed Intake was limited by gut fill, whereas
at high nutritive value, feed intake was controlled by the energy level of the diet.
In the prosent study, feed intake increased with progressgive substitution of
concentrate supplement for hay up fo 60 percent concentrate (diet C) after which
the RI decreased. Strozinski and Chaudler (1971) observed the highest RI value
by Holstein calves at a concentrate level of 32. 5 percent, which is lower than
the present study. This disparity is most likely due to the quality of the grass
hay used in this trial, The hay was prepared towards the end of rainy season
when the crude fibre content was rather high (Oyvemnga, 1960), This could affect
its digestion and rate of passage, thus limiting its intake.
The nutritive value index (NVI) and the digestible energy (DE) intake values
were caleulated from the RI values and the coefficient of energy digestibility
(Crampton et. al, , 1962). The frend and magnitude of the differences observed
in the NVI and DE intake values were similar to those of RI, from which they
were caleulated, However diets C and D had significantly higher (P 0. 01) NVI
and DE intake values than diets A and B.
Data on body weight changes and elficiency of feed utilization are glven in

table 4. Average daily weight gain appeared to be related to the nutritive value
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Table.4, Body Weight Changes and Efficiency of Feed Utilization
Experimental Dietd SE of
A B [ D means
Mumber of Animals 3 3 3 i -
Experimentil period {(days) B33 i3 B3 i) -

Average daily feed intake (g) 368.1° |307. 4% |511. 6% *'.‘r!r_E.i..?"ﬂkl 23. 91*

Initial iveweight (ki) 20,8 20. 6 20.9 21,0 -

Final liveweight (kg) 58 days | 24.2 24, 3 26.2 25.9 1.12 (NB)
Average daily weight gain (g} | 60.8 65. 7 83. 9 89. 7 9. B2 (NS)
Feed efficlency (gain/feed %) | 16.4 16. 5 18.3 20,2 1. 62 (N8)

(NS)

i

Sipnifioant treatment differences (P 0. 05)
No significant treatment differences (P 0. 05)

Valueg on the same line hawing different supersecript letters differ
significantly (P 0. 05).

of the diets. Although the differences were not significant (P 0. 05), progressive

substitution of concentrate supplement for grass hay resulted in linear increases

in daily liveweight gains up to diet C, with animals on diet I having the highest

average dally livewelght gains than those on diet C although the differences were

not significant (P 0.05). The final liveweight of the animals were also closely
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related to the mutritive value of the diets and the trend in magnitude was similar
to that of daily weight gains. Although the average daily liveweight gains
(between 60, 8 and 93. 8g per day) appeared to be low when com pared with what
lambs of similar age and weight ought to gain (NRC, 1968), cognizance is taken
of the fact that this breed of sheep grows very slowly and has small mature size
(Willlamson and Payne, 1959). The efficlency of feed utilization, like the daily
Uveweight gains, increased linearly with inereasing levels of concentrate
supplement, but the differences were not significant (P 0. 05).

The results of this study have clearly shown that there is little or no advan-
tage in feeding growing West African Forest lambs a diet containing more than
60 percent concentrate. Also the proportion in which concentrates are fgd with
roughage is of importance in the ability of these animals to handle large ameunts

of fibre in their diets.
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