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Abstract

Unavailability of forage in required quality and quantity for all year round production of ruminant
cannot be over-emphasized. Hence, need for improvement on available feed resource becomes an
obligation. The study was conducted to evaluate digestibility, nitrogen balance and blood profiles of
West African dwarf (WAD) goats fed with varying mixtures of grass-legume pellets. Fifteen (15) WAD
goats (aged 6-7 months) were fed with varying mixtures of grass-legume pellets comprising (60%
Megathyrsus maximus [6Mm]; 30% Megathyrsus maximus + 30% Lablab purpureus [3Mm3Lp]; 40%
Megathyrsus maximus + 20% Lablab purpureus [4Mm2Lp]; 40% Megathyrsus maximus + 20%
Stylosanthes hamata [4Mm2Sh] and 30% Megathyrsus maximus + 30% Stylosanthes hamata
[3Mm3Sh]) with each containing 40% fixed ingredients (21%brewer’s dried grain, 16% dried cassava
peel, 2%local potash, 1%salt). The experimental design used is a Completely Randomized Design.
Data obtained are crude protein (CP), crude fibre (CF), CP digestibility (CPd), CF digestibility
(CFd), pack cell volume (PCV), white blood cell (WBC) and serum Alanine Aminotransferase (ALT),
and subjected to one way ANOVA at 5% level of probability using SPSS. Pellets 4AMm2Lp and
3Mm3sh had similar values for CP (17.10 and 17.32%), CPd (71.69 and 72.06%), CFd (65.85 and
66.67%), N retention (72.34 and 73.94%) while 3Mm3Sh had better improvement on PCV, WBC and
ALT. Crude fibre was similar (p>0.05) for all the pellets except for 6Mm. It could be concluded that
feeding 3Mm3Sh pellet to WAD goats improved their nutrient utilization, thus enhancing their
performance all year round.
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Description of Problem

Nutrition remains the bed rock of
livestock production if the demand for
animal protein by humans will be adequately
met. The low productivity of livestock is
partly a result of the poor nutritional status in
terms of quality of feeds (1, 2), hence there
is need for better feeding and management
(3). Forage, a major feed resource for
ruminant (4), are of adequate nutritive value
but deteriorate and becomes scarce during
the dry season. Hence, there is need to
improve productivity of available pastures in

order to enhance its utilization by ruminants.
Agglomeration of locally available agro-
industrial byproducts and farm waste of low-
quality to form alternative forage based
pellet becomes an option to explore. The use
of these products will reduce the cost of
animal production without a decrease in
productivity (5). Such agro-industrial
byproducts comprise cassava peels and
brewers’ dried grain. Cassava peels is a by-
product of garri processing in Nigeria which
contain 87.40% dry matter, 5.20% crude
protein, 14% crude fibre, 1.40 - 5.80% ash
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(6). Cassava peel is a good source of energy
which when fortified with protein feedstuffs
stimulates high performance in ruminants
(7). Brewers’ dried grains (BDG) are the
solid residue left after the processing of
germinated and dried cereal grains (malt) for
the production of beer and other malt
products. It is rich in protein; 27-33% DM
(8) and fibre (ADF 17-26%) and energy,
even up to 7.8 MJ/kg DM (9), which makes
it suitable for ruminants. The use of “kan-
un” as mineral source has been proved to be
better than synthetic mineral premix. Aina
and Oppong (10) reported that “Kan-un” is
well utilized by goats as it contains virtually
all the minerals required by small ruminants
and, even higher than the quantities required
by small ruminants (11). The availability of
Megathyrsus maximus during the wet season
in the southwestern Nigeria could be air-
dried and use in combination with dried
cassava peels and BDG to serve as ruminant
feed during the dry season. Feed pelleting is
a preservation method that fuses different
feed components to a ration, thus improves
palatability and intakes by ruminant (12).
Pellets reduced dustiness and wastage of
feed (13) as well as cost of feeding against
the production output (14). It has been
established that it enhances feed supply to
West African Dwarf goat especially during
the dry season (15). Therefore, this paper
targeted at determining the digestibility,
nitrogen balance and blood profiles of WAD
goats fed with varying mixtures of grass-
legume pellets.

Materials and methods
Experimental site

The experiment was carried out at the
Sheep and Goat Unit of the Teaching and
Research Farm, Ladoke Akintola University
of Technology (LAUTECH), Ogbomoso.
The area is located at Latitude 8°N,
Longitude 4°E with annual rainfall of 1270

to 2030 mm, which occurs in 7-10 months
with a peak between July and September of
the year. The temperature of the area ranges
between 28°C to 33°C, with humidity of
about 74% all year round except in January
when the dry wind blows from the North
(16).

Production procedure and treatments
Forages (Megathyrsus maximus,
Stylosanthes hamata and Lablab purpureum)
harvested at 8-week of age from already
established paddocks, while cassava peels,
brewer’s dried grain (BDG) and salt were
formulated into pellet according to the
procedure of (15). Five forage based pellets
were produced such that each comprises
60% of forage at varied mixtures: Pellet 1 =
Megathyrsus maximus (60%); Pellet 2 =
30% Megathyrsus maximus + 30% Lablab

purpureus (3Mm3Lp); Pellet 3 = 40%
Megathyrsus maximus + 30% Lablab
purpureus (4Mm2Lp); Pellet 4 = 40%

Megathyrsus maximus + 20% Stylosanthes
hamata (4Mm2Sh) and Pellet 5 = 30%
Megathyrsus maximus + 30% Stylosanthes
hamata (3Mm3Sh) with each containing
40% fixed ingredient (21% brewer’s dried
grain, 16% dried cassava peel, 2% local
potash, 1% salt).

Management of animals and experimental
design

Fifteen (15) growing West African
Dwarf goats were subjected to digestibility
trial on various mixtures of grass-legume
pellets. The animals with initial live-weights
of 7.57+£0.11 were purchased from small
ruminant markets in Ogbomoso and neck-
tagged for proper identification. The goats
were quarantined for a period of three weeks
prior to the commencement of the study.
During this period, Oxytetracycline and a
multivitamin preparation were administered
at the rate of 1ml per 10kg body weight

248



Oyewole and Aderinola

through intramuscular route for prophylactic
treatment. lvermectin was also administered
subcutaneously at the rate of 0.2ml per 10kg
body weight against external and internal
parasites. Animals were transferred to
metabolic cage thoroughly washed with
Morigad®. The digestibility trial lasted for 21
days in which the first 14 days were used as
adaptation periods. There was nutrient
digestibility and nitrogen balance data
collection during the last period of 7 days.
Pellet assigned randomly to the animals were
served at 5% of their body weight at 8:30am.
Fresh, clean water was made available ad
libitum throughout the duration of the trial.
During collection period, urine and faeces
voided by each animal were collected every
morning before serving the fresh ration. The
experimental design was a completely
randomized design (CRD) experiment

Data Collection

During  digestibility  study, 5009
representative  samples from the fed
experimental pellets and 10% of daily faecal
output by each animal were taken and dried
in a forced-draught oven at 70°C for 48h to
determine the DM. The urine from each
animal was collected in a bucket laced with
10ml of diluted H,SO, to reduce
ammonization. A 10% aliquot solution was
taken daily and stored at -4°C until needed
for analysis.

Blood samples for haematological and
serum studies were collected at the
beginning and at the end of the trial via the
jugular vein of each of the animals using
sterilized needles and syringe. About 3ml
was collected into plastic bottles, containing
an anticoagulant (Ethylenediaminetetraacetic
Acid (EDTA)), for haematological
evaluation while the bottles voided of EDTA
were used to collect blood samples for
serum.

Chemical analysis

Pellet samples from the various grass-
legume mixtures were ground in a Wiley
mill to pass through 1.0mm sieve screen.
Thereafter, the following chemical analyses
were carried out in the laboratory: Proximate
composition was determined according to
(17). Fibre fraction: Neutral Detergent Fibre
(NDF), Acid Detergent Fibre (ADF) and
Acid Detergent Lignin (ADL) were
determined using the method of (18). Packed
Cell Volume (PCV) was determined by the
micro-haematocrit method as described by
(19) and (20). Erythrocyte (RBC) was
counted using the improved Neubauer
haemocyto meter (20). Haemoglobin
concentration (Hb) and Leucocytes counts
(WBC) were determined as described by
(21). Serum Aspartate Aminotransferase and
serum Alanine  Aminotransferase  were
analyzed using Spectrophotometric linked
reaction method (22).

Statistical Analysis

All observed data were subjected to one
way analysis of variance (ANOVA) using
the (23). The significant treatment means
were separated by Duncan Multiple Range
Test (DMRT) of the same package while the
significant difference between initial and
final blood sample were determined by
student’s t-test.

Results

The chemical compositions (%) of the
experimental pellets made from varying
mixtures of grass-legume forage were as
presented in Table 1. There were significant
(p<0.05) variations across the treatments
except for dry matter (DM) and ash content.
Highest crude protein (CP) was obtained for
3Mm3Sh (17.32%) and 4Mm2Lp (17.10%)
while other treatments were lower and as
well similar (p>0.05) to one another. Crude
fiber (CF), Neutral detergent fibre (NDF)
and acid detergent fibre (ADF) were
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insignificant (p>0.05) across the treatments
except for 6Mm. Highest CF (29.77%), NDF
(58.81%) and ADF (45.46%) were
determined for 6Mm. There was significant
influence of the fed varying mixtures of
grass-legume pellets (Table 2) on the
nutrient digestibility coefficient (%) of WAD
goats. Animals on 4Mm2Lp and 3Mm3Sh

coefficient (%) while 3Mm3Lp and
AMm2Sh were also similar except for ash,
crude fibre (CF) and acid detergent fibre
(ADF) digestibility. Animals on 6Mm had
the least digestibility coefficient (%)
although the Ash, CF and NDF digestibility
were comparable for 6Mm (60.00, 60.32 and
60.71%) and 3Mm3Lp (50.04, 51.22 and

had comparable trend for digestibility 61.90%).

Table 1: Chemical composition (%) of the experimental pellets made from varying
mixtures of grass-legume forage

Parameters 6Mm 3Mm3Lp 4Mm2Lp 4Mm2Sh 3Mm3Sh SEM(+)
Dry Matter 93.13 93.22 94.10 93.05 94.04 1.12
Crude Protein 16.620 16.840 17.102 16.93 17.32a 1.04
Ash 713 7.36 7.40 7.34 743 0.25
Crude fibre 29.772 20.320 20.84b 21.160 21.320 2.15
NDF 58.81a 51.31b 50.97b 51.45 51.660 1.23
ADF 45 462 42.14b 41.260 42.33 42,510 1.43

aDC N feans carrying different superscript in each row are significantly different (p<0.05); SEM: standard error of
mean; 6MMm: 60% Megathyrsus maximus; 3MMm3Lp: 30% Megathyrsus maximus + 30% L. purpureus;
4AMMm2Lp: 40% Megathyrsus maximus + 20% L. purpureus; 4AMMm2Sh: 40% Megathyrsus maximus + 20% S.
hamata; 3MMm3Sh: 30% Megathyrsus maximus + 30% S. hamata.

Table 2: Nutrient digestibility coefficient (%) of West African Dwarf (WAD) goats fed
varying mixtures of grass-legume pellets

Parameters 6Mm 3Mm3Lp 4Mm2Lp 4Mm28h 3Mm3Sh SEM (%)
Dry Matter 66.67¢ 70.590 74.41a 70.970 75.082 2.48
Crude Protein 64.65¢ 68.57° 71.692 68.950 72.062 2.16
Ash 60.00¢ 60.32¢ 64.332 62.54° 65.002 1.02
Crude Fibre 50.04¢ 51.22¢ 65.852 53.850 66.672 1.34
NDF 64.29¢ 67.210 70.122 67.87° 71.772 1.55
AIE)Fd 60.71¢ 61.90¢ 67.582 64.94° 68.002 1.78
a,b,c,d:

" Means carrying different superscript in each row are significantly different (p<0.05); SEM: standard error of
mean; 6Mm: 60% Megathyrsus maximus; 3Mm3Lp: 30% Megathyrsus maximus + 30% L. purpureus; 4Mm2Lp:
40% Megathyrsus maximus + 20% L. purpureus; 4Mm2Sh: 40% Megathyrsus maximus + 20% S. hamata;
3Mm3Sh: 30% Megathyrsus maximus + 30% S. hamata.

Table 3 reveals the nitrogen balance and
utilization by West African Dwarf goat fed

the least (p<0.05) was observed for 6Mm
(4.74g/day). Faecal N and total N output had

on varied grass-legume mixture pellets.
There were significant (p<0.05) differences
among the treatments except for urinary
output. Higher (p<0.05) Nitrogen intake
(6.14g/day) was recorded for animals on
3Mm3Sh, though similar to 4Mm2sh
(5.17g/day) and 3Mm3Lp (5.72g/day) while

similar trend. Animals on all the treatments
had insignificant (p>0.05) higher N output
except for 4AMm2Lp (1.29 and 1.43g/day).
However, N absorbed (%), N retention
(g/day) and N retention (%) had comparable
trend, and similar (p>0.05) obtained values
except for animals on 6Mm.

250



Oyewole and Aderinola

The initial and final blood of West
African Dwarf goat fed on varied grass-
legume mixture pellets (Table 4) had
similar (p>0.05) values for hematological
and serum indices except for 3Mm3Sh.

final blood samples of animals fed
3Mm3Sh but lower WBC (10.11 x
10%mm?®) and ALT (17.03iw/!l). Except for
animals on 3Mm3Lp, other treatments had
higher (p<0.05) PCV percentage at final.

Higher PCV (34.83%), Hb (12.15g/1),
RBC (20.12x 10%/mm?®) were recorded for

Table 3: Nitrogen balance and utilization by West African Dwarf (WAD) goats fed on
pellets from varied grass-legume mixture

Parameters 6Mm 3Mm3Lp 4Mm2Lp 4Mm2Sh  3Mm3Sh SEM (%)
Nitrogen Intake (g/day) 4.74¢ 5.722b 5.17v 5.692b 6.142 0.55
Nitrogen Output (g/day)

Faecal 1.51a 1.602 1.290 1.522 1.462 0.13
Urinary 0.15 0.12 0.14 0.13 0.14 0.02
Total 1.662 1.722 1430 1.652 1.602 0.12
Nitrogen Absorbed (%) 68.146  72.03% 75.052 73.292 76.222 2.48
Nitrogen Retention (g/day) 3.080 40020 3.742b 4.04ab 4542 0.46
Nitrogen Retention (%) 64.98>  69.93% 72.342 71.002b 73.942 1.47
ab,c,d:

" Means carrying different superscript in each row are significantly different (p<0.05); SEM: standard error of
mean; 6Mm: 60% Megathyrsus maximus; 3Mm3Lp: 30% Megathyrsus maximus + 30% L. purpureus; 4Mm2Lp:
40% Megathyrsus maximus + 20% L. purpureus; 4Mm2Sh: 40% Megathyrsus maximus + 20% S. hamata;
3Mm3Sh: 30% Megathyrsus maximus + 30% S. hamata.

Table 4: Haematological parameters and serum indices of West African Dwarf (WAD)
goats fed with varying mixtures of grass-legume pellets

6Mm 3Mm3Lp 4Mm2Lp 4Mm2Sh 3Mm3Sh
PCV (%) Initial 30.5040.290 29.02+0.11 30.50+0.290 30.00+0.41b 30.00+0.93v
Final 32.05+0.372 32.15+0.14>  32.15+0.292 33.25+0.342 34.83+0.512
HB (g/l) Initial 10.10£1.02 9.80+0.23 9.60+0.26 10.80+1.14 9.6+0.39v
Final 9.63+0.16 10.48+0.29 10.10£0.23 10.2840.13 12.15£0.412
WBC Initial 11.15+1.03 9.52+1.20 10.89+0.33 11.24+0.46 12.8+0.272
(x10%/mm3) Final 11.00+0.28 9.15+0.01 11.01£0.12 11.65+0.18 10.11+0.330
RBC Initial 20.04+1.16 19.98+2.45 19.60+0.78 18.73£0.50 18.43£1.02b
(x108/mm3) Final 20.43+0.22 20.35+1.42 20.17+0.41 19.91£0.37 20.12+1.042
Total Initial 6.38+1.41 5.65+1.01 4.30+5.03 6.73+3.66 6.02+1.87
Protein (g/dl) Final 6.5.7+0.36 5.85+1.06 4.70+5.58 7.15+3.06 6.30+1.76
AST (i) Initial 56.25+2.61 26.00£0.53 22.75+2.02 38.50+£1.92 34.75+2.56
Final 55.50+1.79 26.78+0.21 24.00+2.06 40.75+1.89 35.25+1.64
ALT (ip/) Initial 15.25+1.37 22.25+0.70 17.50+0.47 15.00£0.65 19.00£0.322
Final 16.00+1.45 23.50+1.42 17.25+0.29 14.25+1.81 17.03+0.66P

a2 Means carrying different superscript in each row are significantly different (p<0.05); SEM: standard error of
mean; 6Mm: 60% Megathyrsus maximus; 3Mm3Lp: 30% Megathyrsus maximus + 30% L. purpureus; 4Mm2Lp:
40% Megathyrsus maximus + 20% L. purpureus; 4Mm2Sh: 40% Megathyrsus maximus + 20% S. hamata;
3Mm3Sh: 30% Megathyrsus maximus + 30% S. hamata.
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Discussion

The average dry matter (DM) content of
the pellets in this study was higher than the
values reported (12, 13, 24). The difference
between this study and others could be
traced to the forage types, season, age at
harvest and other included feed ingredients.
.The disparity in crude protein (CP) content
of the pellets across the treatments could be
attributed to the grass-legume inclusion
levels, handling and processing as reported
by 15. The increasing rate of CP in this study
agreed with the report by (13) that an
increase in CP of forage based pellets is a
function of legume inclusion level. The
observed CP values were also higher than
the recommended minimum requirement
(7%) for ruminants in the tropics (9, 25) and

7.00% - 8.00% recommended for the
efficient functioning of rumen
microorganisms (26, 27). They also

exceeded the range of 11.00 to 13.00%
known to be capable of supplying adequate
protein for maintenance and moderate
growth in goats (9). Therefore, this forage
pellets would be an adequate feed resource
for ruminants at all time. The NDF and ADF
contents of the pellets in this study were
within the range of rated for most tropical
forages (<45% for high quality, 45 — 65.5%
for medium quality and >65% for poor
guality roughages) (28, 29). The reduction in
fibre fractions for the pellets will increase
feed intake and, high level of digestibility
(26, 30). This suggests that the forage based
pellets a good nutritive feed for ruminants.
The reduction in the fibre fractions has been
reported to increase digestibility (24).

The high digestibility values obtained for
most nutrients suggest that the diets were
highly degraded in the rumen. (31) reported
that the extent of degradation by rumen
microflora has important implications for
both intake and digestibility. However, for
any feedstuff or ration to be considered as

ruminant feed, it should have a dry matter
digestibility coefficient of 40-50% (32).
Hence, the higher digestibility coefficient of
pellets observed in this study suggests
improved degradation thus increased intake
and utilization by the fed animals. The
observed trend of CP digestibility coefficient
(%) of animals fed the forage based pellets
agreed with the suggestions (33, 34) that
protein  digestibility  decreased  with
decreasing levels of dietary protein. Crude
fibre, NDF and ADF digestibility in this
study project the ability of fed animals, to
digest cell wall fractions and process
structural carbohydrates, to obtain nutritional
benefit from them (35). The apparent
significant variations across the treatments
for fibre digestibility could be linked to CP
contents of the forage pellets as also
observed by (36) for legume hay supplement
with graded levels of Ficus thonningii on
Washera lambs. If the protein-rich feeds are
fed to animals, there will be an increased
population of the microorganism which
increases the rate of fermentation of the
crude fibre component (11). Therefore, this
could be determinant factor behind high
digestibility coefficient observed for animals
fed on 4Mm2Lp and 3Mm3Sh.

Nitrogen balance has been described as a
good indicator of the protein value of a diet
when the amino acid supply is balanced with
the energy supply (37). The variations in N -
intake might be attributed to the crude
protein contents of the diets , bio- avalability
of the protein due to combination effects of
ingredients, and protein intake of the animals
as reported by (38). The faecal N output
(g/day) of WAD goats was an indication that
there could be traces of undigested CP as
well as reflection of N — intake level (39).
Also, the urinary N — output could probably
be due to a reflection of nitrogen in the
rumen which depends on the quantity and
solubility of the diets. It was reported (40)
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that the N in the urine might be the one
escaped from the rumen as ammonia gas and
converted to urea. No significant difference
was observed for urinary nitrogen across the
treatments in this study. The positive N -
balance observed demonstrated that the
pellets were well utilized and efficiently used
as fermentable nitrogen sources for
microbial growth in the rumen of the fed
animals (30, 39, 41). The significant
differences observed could be averred to the
proportion of ingested protein, which is a
reflection of CP in the fed forage based
pellets. The more nitrogen consumed and
digested, the more the nitrogen retained and
vice versa (42). Hence, the highest nitrogen
retention observed for animals fed 4Mm2Lp
and 3Mm3Sh could be associated with high
protein content and well utilization by the
animals (43).

The examination of blood gives the
opportunity to investigate the presence of
several ~metabolites and other body
constituents of animals which plays vital
roles in the physiological, nutritional and
pathological status of an organism (44, 45).
The blood parameters observed in this study
fell within the range of recommended values
by (46) that reported PVC (25.6-36.8%), Hb
(9.20-14.20g/dl), WBC (3.70-
14.00x10°mm?), RBC (14.90-20.30
x10°mm?), total protein (5.90-7.80g/dl), AST
(12.0-122.00ip/1) and ALT (0.50-47.00iw/1).
The slight increase in values observed for
PCV, an index of toxicity level of the blood,
confirmed the nutritional adequacy (47) and
absence of toxicity in the forage based
pellets.  The significance  differences
observed for blood parameters of WAD
goats fed 3Mm3Sh may likely reckon with
well utilization of its nutritional components.
High dietary protein (48), dietary contents of
the fed feed (49) and adaptation (50) had
been reported to influence the blood profile
of the farm animals.

Conclusion and Application

1. Based on the findings from this study,
varied mixtures of grass-legume
pellets improved the chemical
compositions, digestibility, nitrogen
balance and utilization while Pellet
from 30% Megathyrsus maximus +
30% Stylosanthes hamata (3Mm3Sh)
had better influence on blood profile
of fed WAD goats. Therefore, feeding
3Mm3Sh on WAD goats is
recommended for better utilization,
thus productivity will be enhanced.

References

1. @rskov, E. R. and McDonald, 1. (1979).
The estimation of protein degradability
in rumen from incubation measurements
according to rate of passage. Journal of
Agricultural Science Cambridge, 92:
449-503.

2. Aderinola O. A. and Binuomote R.
(2012). Comparative Study on the In —
vitro Digestibility of Moringa oleifera,
Gliricidia sepium and Blighia sapida.
International Journal of Science and
Research (1JSR), 3(7): 2341-2347.

3. Opara, M. N., Ukpong, U. M. and Okoli,
I. C. (2005). Quantitative analysis of
abattoirslaughtering of animals in Akwa

Ibom State, Nigerian Journal of
Agriculture and Social Research ., 5:
118-125.

4. Aderinola O. A. (2007). Herbage

Production and Utilization of
Andropogon tectorum as Influenced by

fertilizer  application and legume
intercrop. Ph.D Thesis, Department of
Animal Production Health, Ladoke
Akintola University ~ Technology,
Ogbomoso.

5. Oduguwa, B. O., Amole, T. A,

Okwelum, N., Oni, A. O., Toviesi, P. D.,
Oderinwale, O. A and Soyomokun, O.
A. (2013). Performance, storability and
microbiological assay of pelletized and

253



10.

11.

12.

Oyewole and Aderinola

un-pelletized cassava based diets fed to
Muturu calves. African Journal of
Agricultural Research, 8(22): 2750 -
2756. DOI: 10.5897/AJAR2013.6740.
http://www.academicjournals.org/AJAR
Aro, S. O., Aletor, V. A., Tewe, O. O.
and Agbede, J. O. (2010). Nutritional
potential of cassava tuber wastes: A case
study of a cassava starch processing
factory in south western Nigeria.
Livestock Resources Rural Development,
22(11): 1-11.

lyayi, E. A. and Tewe, O. O. (1998).
Serum total protein, urea and Creatinine
levels as indices of quality of
cassava diet for pig. Tropical
Veterinary, 36: 59-67.

Sauvant, D., Perez, J. M. and Tran, G.
(2004).  Tables INRA-AFZ de
composition et de valeur nutritive des
matieres  premieres  destinees  aux
animaux d’elevage: 2eme edition. ISBN
2738011586, 306p. INRA Edition
Versailles. http://www. zootechnie. fr/fr/
ouvrages-et-logiciels/tables-inra-afz
NRC  (1981). National Research
Council. Nutrient Requirements of
Goats: Angora,Dairy and Meat in
Temperate and Tropical Countries.
National Academies Press, Washington
D. C., USA, ISBN-13:9780309031851,
pp:91 Botswana 4 — 8th march.

Aina, A. B. J. and Oppong, D. (2011).
Performance evaluation of West African
DwarfGoat fed “kan-un” (Local potash)
— based diet as a dietary mineral source.
Ghana Journal Animal Production
(inprint). Cited in Goat (Capra hircus):
A misunderstood animal (Aina, A. B.
J.), FNAAB Inaugural lecture series No.
35, 28th March, 2012.

Ranjihan, S. K. (1997). Animal nutrition
in the tropics. 4th eds. Vikas publishing
House P. Ltd. New Delhi, India, p. 557.
Fasae, O. A. (2014). Evaluation of
cassava leaf pellets as dry season feed in
smallholder sheep production. Nigeria

254

13.

14.

15.

16.

17.

18.

19.

Journal Animal Science, 16(1):116-123
Amole T. A., Oduguwa B. O., Jolaosho,
A. O., Shittu O., Arigbede, O. M.
Olanite, J. A., Ojo V. O. A, Dele P. A.
and Idowu, O. J. (2012). Nutrient
Composition of Panicum maximum and
Cowpea Haulms Pelleted at Diffrent
Rations. Proc. 17" Annual Conference
Animal Science Association of Nigeria,
9-13, Abuja.

Singh, M. K., Tripathi, M. K., Dixit, A.
K. and Singh, S. K. (2016) Effect of
straw type (Cajnus cajan or Cicer
arietinum) and form of diet on growth,
feed efficiency  and slaughter
performance of weaned Jamunapari goat
kids. Indian Journal of AnimalScience,
86(3): 329-334.

Oyewole, S. T. and Aderinola, O. A.
(2019). Growth Performance and Bio-
Economic Indices of Varying Mixtures
of Grass-Legume Pellets Fed to West
African Dwarf (Wad) Goats. Journal of
Biology, Agriculture and Healthcare,
9(24), 20109.

Oni, F. G. O,, Lawal, B. A. and Adejimi,
O. E. (2015). Evaluation of different
metrological data sources for
agricultural uses in Ogbomoso, Oyo
state, Nigeria. VEF Journal of
Agriculture, Rural and Community
Development, 2(1): 27 — 35.

AOAC (2000). Association of Official
Analytical Chemists: Official Methods of
Analysis. 6™ Edition. Washington DC,
USA, 69-88.

Van Soest, P. J., Robertson, J. B. and
Lewis, B. A. (1991). Methods for dietary
fibre, neutral detergent fibre and non-
starch polysaccharides in relation to
animal nutrition. Journal of Dairy
Science, 74: 3579 — 3583.

Schalm, O. W., Jain, N. C. and Carroll,
E. J. (1975). Veterinity haematology (3rd
ed., p.15-218). USA: Lea & Fabiger,
Philadelphia. ~ Seattle, = Washington.
Pp156-339


http://www/

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Oyewole and Aderinola

Dacie, J. V. and Lewis, S. M. (1991).
Practical Haematology 7" edition. ELBS
with church hill Living ton, England.
dairman XLI: 322-327.

Jain, N.C. (1986). Schalms veterinary
Hematology 4th edition. Lea and
Febiger, Philadelphia.

Henry, R. J., Chiamori, N., Golub, O. J,
and Berkman, S. (1960). Revised
spectrophotometric method for
determination  of  glutamic-oxalatic
transaminase and glutamic pyruvic
transaminase and lactic acid
dehydrogenase. American Journal of
Clinical Pathology,34:381

SPSS (2010). Statistical Package of
Social Science. Personal Computer
Version 19.0, Michigan  Avenue,

Chicago Illinois, USA.

Oyaniran, D. K., Ojo, V. 0. A,
Aderinboye, R. Y., Bakare, B. A. and
Olanite, J. A. (2018). Effect of pelleting
on nutritive of forage legumes. Livestock
Research for Rural Development 30(4):
1-8.

Humphreys, L. R. (1991). Tropical
pasture utilization. Cambridge
University Press, Cambridge, U. K. p
202.

Van Soest, P. J. (1994). Nutritional
ecology of the ruminant. Second edition,
Comstock  Publishing  Associates;
Cornell University Press, Ithaca and
London. p 476.

Norton, B. W. (1994). The nutritive
value of tree legumes. Available at
http://www.fao.org/ag/AGP/AGPC/doc/
Publicat/Gutt-shel/x5556€0j.htm. pp: 1-
10.

Singh, G. P. and Oosting, S. J. (1992). A
model for describing the energy value of
straws. Indian dairman XLI: 322-327.
Lemus, R. (2009). Storage: Dry matter
losses and quality changes. Mississippi
State University Extention Service,
USA. Accessed 25 Sept., 2016.

McDonald P., Edwards R.A.,

255

31.

32.

33.

34.

35.

36.

37.

Greenhalgh J. F. D., Morgan C. A.
(1985). Animal nutrition.6th  Edn.,
Prentice Hall, USA.

Peterson, J. A., Belyea, L. A., Bowman,
J. P., Kerley, M. S. and Williams, J. E.
(1994). Forage quality, evaluation and
utilization. In: Fahey, G. C. (ed).
American  Society of Agronomist.
Madison, Wisconsin, USA. 59-107
Preston, T. R. (1986). Matching
livestock systems with available feed
resources intropical countries. Tech.
Centre for Agric. and Rural Dev. ACP
EEC. Wageningen, the Netherlands. p 1-
19

Ifut, O. J. (1992). Body weight response
of WAD goats fed Gliricidia sepium,
Panicum maximum and cassava peels.
Proc. of the Joint Feed Resources
Network Workshop held in Gabon,
Botswana 4 — 8th march.

Okolo, F. A., Ocheja, J. O., Lalabe, B.
C. and Ejiga, P. A. (2012). Digestibility,
Performance and bio-economics of
growing West African dwarf goats fed
dietscontaining graded levels of Cashew
nut shell. International Journal of
Agriculture and Rural Development, (8):
1-11.

Eniolorunda, O. O., Jinadu, O. A,
Ogungbesan, M. S. A. and Bawala, T. O.
(2008). Effects of combined levels of
Panicum maximum and Gliricidia
sepium on nutrient digestibilities and
utilization by West African Dwarf goads
feed cassava offal based concentrate.
Research Journal of Animal Science,
2(5): 149-153.

Yeshambel, M. and Bimrew, A. (2018).
Nutrient intake, digestibility and
growthperformance of Washera lams fed
natural pasture hay supplemented with
graded levels of Ficus thonningii
(Chibha) leaves as replacement for
concentrate mixture. Agriculture and
Food Security, 7(30): 1-8

Babayemi, O. J. and Bamikole, M. A.


http://www.fao.org/ag/AGP/AGPC/doc/Publicat/Gutt-shel/x5556e0j.htm
http://www.fao.org/ag/AGP/AGPC/doc/Publicat/Gutt-shel/x5556e0j.htm

38.

39.

40.

41.

42.

43.

Oyewole and Aderinola

(2006). Nutritive value of Tephrosia
candida seed in West African dwarf
goats. Journal Central European
Agriculture, vol. 7 (4):731-738.

Lamidi A. A. (2009). Utilization of
Panicum maximum (Jacq),
Gliricidiasepium (Jacq) and Gmelina
arbore (Roxb) supplemented as dry
season feed for West African Dwarf
Goats (Ph.D) Thesis, Department of
Animal  Production and  Heath,
University of Agricultural Abeokuta,
Abeokuta, Ogun State.

Ahamefule F. O., Ibeawuchi, J. A. and
Ehendu, C. (2007). Intake and
digestibility by West African Dwarf
Bucks fed cassava leaf-maize offal
based diets. Proceedings of the 32nd
Annual Conference of the NSAP
Calabar, pp 552-555.

Ahamefule F. O. and Udo M. D. (2010).
Performance of West African Dwarf
Goats fed raw or processed pigeon pea
(Cajanus cajan) seed meal based diets.

Nigeria Journal Animal Production,
37(2):227-236.
Osakwe, 1. 1., Steingass, H. and

Drochner, W. (2003). The feeding value
of Mangifera india and its effects on
crude protein metabolism and energy
partitioning when fed to Djallonke
sheep. Tropical Journal Animal Science,
6(1):47 — 52.

Okeniyi, F. A., Aina, A. B. J., Onwuka,
C. F. I. and Sowande, S. O. (2010).
Nutrient digestibility of urea maize
storer-based diets as dry season feed in
West African Dwarf Goats. Proceeding
15th Conference of Animal Science
Association of Nigeria, University of
Uyo, Nigeria, p 663 — 665.

Foster, J. L., Adesogan, A. T., Carter, J.
N., Blount, A. R., Myer, R. O. and
Phatak, S. C. (2009). Intake, digesti-

256

44.

45.

46.

47.

48.

49.

50.

bility, and nitrogen retention by sheep
supplemented with warm-season legume
hays or soybean meal. Journal of Animal
Science, 87: 2891-2898.

Aderemi, F. A. (2004). Effects of
replacement of wheat bran with cassava
root  sieviate  supplemented or
unsupplemented with enzyme on the
haematology and serum biochemistry of
pullet chicks. Tropical Journal of
Animal Science, 7, 147-153.

Doyle, D. (2006). William Hewson
(1739-74). The father of haematology.
British  Journal of Haematology,
133(4):375-381.

Mitruka, B. M., and Rawnsley, H. M.
(1977).  Clinical biochemical and
hematologicalreference  values in

normal experimental animals (p.134-
135). USA: Masson Publishing Inc.
Church, J.P., Judd, J.T., Young, C.W.,
Kebay, J.L. and Kirn, W.W. (1984).
Relationships among diet constituents
and specific serum clinical components
of subjects eating self-selected diets.
American Journal of Clinical Nutrition,
40:1338-1344.

Hackbath H, Buron K and Schimansley
G (1983). Strain difference in inbred
rats: Influence of strain and diet on
haematological traits. Laboratory
Animals, 17; 7-12.

Iheukwumere, F. C., and Herbert, U.
(2002). Physiological Responses of
Broiler Chickens to Quantitative Water
Restrictions: Haematology and Serum
Biochemistry. International Journal of
Poultry Science, 2(2), 117-119.

Opara, M., Udevi, N. and Okoli, I.
(2010). Haematological parameters and
blood chemistry of apparently healthy
West African Dwarf. New York Science
Journal, 3(8): 68-72.



