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Six rations numbered T1 to T6 [T1: 100% Gliricidia sepium, T2: 100% 
Panicum maximum T3: 100% cassava peel, T4: 35% G. sepium + 35% 
P. maximum + 30% cassava peel, T5: 70% G. sepium + 30% cassava 
peel, and T6: 70% P. maximum + 30% cassava peel] were fed to 24 
intact bucks of the West African Dwarf (WAD) breed. Four bucks were 
randomly assigned to each dietary treatment. The experiment lasted 90 
days. Treatment effect on dry matter intake (DMI) was significant 
(P<0.05). Goats on diet T4 consumed the highest dry matter (DM) and 
organic matter (OM); those on T2 consumed the highest acid detergent 
fiber (ADF) and neutral detergent fiber (NDF), while those on T1
consumed the highest amount of nitrogen (N). The least N consumption 
was by goats on diet T3. Goats on T3 digested the most DM and OM 
(P<0.05); those on T2 digested ADF most (P<0.05); N and NDF were 
most digested (P<0.05) by goats on T5; goats on T3 had negative N 
digestibility (P<0.05). The highest levels of digestible dry matter intake 
(DDMI) and digestible organic matter intake (DOMI) were by goats on T4
while those on T1 had the least DDMI; those on T2 had the highest 
digestible ADF intake (DADFI) while those on T6 received the highest 
digestible NDF intake (DNDFI): the highest digestible N intake (DNI) was
by goats on T1 while those on T3 had the least DNI. The diet numbered 
T4 significantly (P<0.05) promoted positive body weight change while 
goats on T3 lost weight daily.

Goats are one of the few trypanotolerant livestock species in the humid zone of 
Nigeria, where most households keep an average of 9 goats while larger numbers 
are kept in the savanna parts of the country. FAO (1980) estimated the goat 
population in Nigeria at 35.7 million.

The major constraint to goat production in Nigeria is the availability of suitable feeds 
(Adegbola 1982, Olubajo and Oyenuga 1974).

Gliricidia sepium is a perennial fast-growing, highly prolific, leguminous browse plant.
The other desirable characteristics of Gliricidia septum have been documented by 
Thomas (1961), Chadhokar (1982), Falvey and Lindsay (1982), and Sumberg 
(1984). Its utilization as livestock feed in Nigeria only recently received attention from
the International Livestock Centre for Africa (ILCA 1983), Ademosun et al. (1985), 
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Mba, Manigui and Awah (1982), and Onwuka (1983). It has 7.4-34.5 % DM on "as 
fed" or fresh basis; other contents, on DM basis, are OM (81.9-92.3 %), crude 
protein (CP, 19.4-26.1 %, i.e. N. 3.1-4.2 %), NDF (30.8 %), crude fiber (CF, 
12.7-32.5 %), and 18.5-44.4 % ADF (King 1986, Ngone 1985, Mani 1984, Onwuka 
1983, Chadhokar and Sivasupiramaniam 1983, Carew 1983 and Oakes and Skov
1962).

Panicum maximum, a widely distributed grass in Nigeria, is highly relished by 
ruminant animals. It has 23.5-29.9 % DM at harvest (Gbankoto 1982, Aken’ova and 
Mohamed-Saleem 1982, Olubajo 1977) and on DM basis, CP content of 4.9- 12.8 %
(i.e. N. 0.8-2.0 %), and 29.5-49.2 % CF as reported by Gbankoto (1982) and 
Aken’ova and Mohamed-Saleem (1982).

Cassava peel is a major by-product of the cassava tuberous root processing 
industry. In parts of Nigeria where cassava is grown and the tubers processed, the 
peel is largely underutilized as a livestock feed. In Nigeria, the average annual yield 
of cassava tuberous roots is 21.1t/ha (Hahn and Chukwuma 1986). Since the peel 
constitutes 20.1 percent of the tuber (Hahn, Chukwuma and Almazan 1986), it 
follows that about 4.2t of cassava peel per ha are available annually for feeding 
ruminants, especially goats. The following composition has been reported for 
cassava peel: residual DM 86.594.5 %, OM 89.0-93.9 %, CF 10.0-31.8 %, CP 
4.2-6.5 % (i.e. N 0.7- 1.0 %) by Onwuka (1983), Carew (1982), Adegbola (1980) and
Oyenuga (1968).

An average intake of 21.3g kg-075 d-1 DM of Gliricidia has been reported for goats 
(Ademosun et al. 1985, Onwuka 1983, Carew 1983). Mba et al. (1982) reported 
values ranging from 31.4 to 50.2 % for kids on Gliricidia while Onwuka (1983) 
reported gains of 20 g/day for goats on sole Gliricidia diet.

Information is lacking on intake and utilization of Gliricidia + cassava peel, Panicum
+ cassava peel, and Gliricidia + Panicum + cassava peel when fed to goats. The 
present study was therefore conducted to assess the potential of cassava peel as a 
supplement to Gliricidia, Panicum or both in goat feed.

Materials and methods

Twenty-four intact bucks, aged 6 to 9 months and weighing an average of 6.05 kg 
(range = 5.0 to 10.0 kg), from the University of Ibadan Teaching and Research 
Farm, were first purged of internal and external parasites with appropriate drugs. 
They were then housed in previously disinfected individual metabolism cages, and 
offered liberal but known quantities of experimental diets daily for a 21-day 
preliminary period to adapt the animals to the diets and the cage environment. Cool 
fresh water and salt lick were also offered in the cages. During the period, the daily 
voluntary feed intake was determined. Total faeces and urine from the experimental 
animal were collected during the following 7 days (days 22-28) and the last 7 days of
the experiment (days 84-90). Confinement and feeding continued until day 90. The 
animals were weighed once a week (on the same day of every week at about the 
same time of day) in the morning before feeding and watering so as to minimize 
error due to "gut fill".

Fresh G. sepium branches (about 1.2m long and 1.5 cm thick) with leaves and 
branchlets, and fresh P. maximum, chopped to about 2.0 cm length, were obtained 
daily from ILCA in Ibadan, between April and July 1985. Cassava peel was obtained 
fresh from local cassava grating plants in and around the University of Ibadan 
campus. The peel was sun-dried for 3 to 4 days, depending on the intensity of the 
sun, packed in jute bags and stacked away in the store on raised wooden planks 
until required for feeding.

The diets fed to the goats (table 1) were 100% G. sepium, 100% Panicum maximum
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and 100% cassava peel, in treatments T1, T2, and T3 respectively, and 35% G. 
sepium + 35% P. maximum + 30% cassava peel (T4), 70% G. sepium + 30% 
cassava peel (T5), and 70% P. maximum + 30% cassava peel (T6). The amount of 
each diet offered to each experimental animal ensured a 5% leftover. Residues were
collected after a 24-h feeding period, then weighed and used to determine the 
voluntary intake.

Table 1. Feed components in diets offered to West African Dwarf goats

Feed component (% w/w) Diet

T1 T2 T3 T4 T5 T6

Gliricidia 100 0 0 35 70 0

Panicum 0 100 0 35 0 70

Cassava peel 0 0 100 30 30 30

Samples of G. sepium, P. maximum and cassava peel offered and rejected during 
the period were collected daily. A subsample of each was dried in a forced draft
oven at 100-105°C for 48 h for DM determination. An other subsample was dried at
60°C for 48-72 h for chemical composition analysis.  The samples for the whole
collection period were bulked, milled in a laboratory hammer mill to pass a 0. 6-mm 
sieve, thoroughly mixed, stored in bottles fitted with air-tight screw caps and kept in a
dark cupboard until required for analysis.

Total farces were collected in the mornings before feeding and watering during days 
22-28 and the last 7 days of the experiment. The faeces were weighed fresh and 
10% aliquot of each day’s collection for each animal was taken, dried at 60°C for
48-72 h in a forced draft oven and bulked. A subsample of faeces from each animal 
was dried in a forced draft oven at 100-105°C for 4 8h for DM determination. The two
7-day faecal samples for each experimental animal were thoroughly mixed, milled in 
a laboratory hammer mill to pass a 0.6 mm sieve and put in sealed polythene bags. 
These were then stored in a cupboard at room temperature until required for 
analysis. 5g of the milled faeces were dried in an oven at 100°C- 105°C for 48 h to
determine its residual moisture content.

Total urine excreted by each experimental animal was collected daily in the morning 
before feeding and watering. The urine was trapped in a plaque bucket placed under
each cage and to which 75 ml of 25% H2SO4 had been added daily to curtail 
volatization of ammonia from the urine. The total volume of urine output per animal 
was measured and aliquots (10%) of daily output were saved in stoppered plastic 
bottles, numbered and stored in a deep freezer at -5°C. At the end of each 7-day
collection period, the sample collections were bulked for each animal and 
subsamples were taken for analysis.

The milled samples of G. septum, P. maximum,. cassava peel and faeces were 
analyzed for DM, OM and N according to AOAC (1975) procedures, and ADF and 
NDF according to the methods of Goering and Van Soest (1970) and Van Soest and
Robertson (1980).

The data obtained were subjected to analysis of variance. Differences between 
treatment means were determined by Duncan’s Multiple Range Test with computers 
at IITA, Ibadan, using Genstat V Release 4.04B program of 1984 by Lawes 
Agricultural Trust (Rothamsted Experimental Station).

Results and discussion

The chemical composition of the experimental diets is shown in table 2. The 
chemical components of G. sepium, P. maximum and cassava peel of this study 
compared favorably with values reported in the literature (Carew 1983, Chadhokar 




