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plement.  In areas of the world, where grain 
feeding is not common, ruminants obtain 
about 95% of their nutrient requirement 
from forage. 
 
The feeding value of any forage is a function 
of characteristics of the species, such as its 
availability, accessibility and nutrient avail-
ability. In ruminant production, the feeding 
value of forages depends on the balance be-
tween available nutrient and the quantity of 
the nutrient ingested by the animal 
(Matlebyane, 2005). 

ABSTRACT 

The potentials of selected leaves of trees and foliage of shrubs as fodder in ruminant production sys-
tem were evaluated using chemical composition and in vitro dry matter digestibility as indices. The 
selected trees were Enterolobium cyclocarpum, Leucaena leucocephala, Moringa oleifera, Gliricidia 
sepium, Pterocarpus santalinoides, and Millettia grifoniana, and shrubs were Stylosanthes scabra, 
Tephrosia bracteolata and Lablab purpureus. The results showed that the chemical compositions of 
leaves of trees and foliage of shrubs varied significantly (p<0.05) among species. The crude protein 
(CP) content of the tree leaves ranged from 15.20 to 25.43% for Pterocarpus santalinoides and Mor-
inga oleifera leaves, respectively, while CP in foliage of shrubs ranged from 21.63 and 26.67% for 
Stylosanthes scabra, and Lablab purpureus, respectively. The in vitro dry matter digestibilities of these 
leaves also varied significantly (p<0.05) with the selected trees ranging from 40.80 to 74.75% for Mil-
lettia grifoniana and Gliricidia sepium, respectively while shrubs ranged from 50.35 to 61.24% for Sty-
losanthes scabra, and Lablab purpureus, respectively. Results indicated that these forages are highly 
digestible and their inherent nutrients are higher than the range recommended for maintenance in 
ruminant production. These fodders can be fed as supplements to low protein forage and can alleviate 
feed shortages experienced for ruminants in dry season. 
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INTRODUCTION 
Nutrition is the most important considera-
tion in ruminant production systems. Sup-
ply of feed in inadequate amount and qual-
ity is responsible to a large extent for the 
low livestock productivity in the tropics. 
Ruminant animals depend solely on plants 
for their nutrient requirement in general and 
energy in particular. As man competes with 
his livestock for edible grains, forage has 
been reported (Das and Ghosh,  2001) to 
contribute about 75% of the dietary needs 
of ruminants fattened on liberal grain sup-
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Trees and shrubs are important compo-
nents of ruminant diet (Babayemi and 
Bamikole, 2006) and they have been found 
to play an important role in the nutrition of 
grazing animals in areas where few or no 
alternatives are available (Meuret et al., 1990; 
Van et al., 2005).  The leaves of Leucaena 
leucocephala and Gliricidia sepium plants for 
instance have been widely reported (Mba et 
al., 1981; Akbar and Gupta 1985; Larbi et 
al., 1993; Shelton and Brewbaker, 1994; 
Fasae et al., 2006) as valuable forage supple-
ments to ruminants consuming low-protein 
diets. The present report elucidates infor-
mation on the chemical composition and in  
vitro dry matter digestibility of selected 
leaves of trees and foliage of shrubs within 
the campus of the University of Agriculture, 
Abeokuta, Nigeria as fodder in ruminant 
production. 
 
MATERIALS AND METHODS 

The leaves of six trees, Enterolobium cyclocar-
pum, Leucaena leucocephala, Moringa oleifera, 
Gliricidia sepium, Pterocarpus santalinoides Millet-
tia grifoniana, and three shrubs namely Sty-
losanthes scabra, Tephrosia bracteolata and Lab-
lab purpureus used for this study were har-
vested by hand from 5 different plants 
growing within the campus of the Univer-
sity of Agriculture, Abeokuta, Nigeria. The 
University is located on latitude 70 15’N and 
longitude 30 25’E and 76 meters above sea 
level in the forest savannah transition zone 
of South Western Nigeria. It receives a 
mean annual precipitation of 1,037mm with 
a mean annual temperature of 34oC and 
mean relative humidity of 82%. 
   
The leaf samples of each plant were sun 
dried for five days before taking to labora-
tory for determination of the dry matter, 
crude protein and ether extract (AOAC, 
1995), neutral detergent fibre, acid detergent 

fibre and acid detergent lignin (Van Soest et 
al., 1994). The in vitro digestibility was deter-
mined according to Tilley and Terry (1963). 
 
Data generated were subjected to one way 
analysis of variance using the statistical pack-
age of SAS (1999) and significant means 
were separated (Duncan 1955).  
 

RESULTS AND DISCUSSION 
The chemical composition of the selected 
trees is shown in Table 1. The dry matter 
(DM) content was highest (p<0.05) in Millet-
tia grifoniana (38.50%) and lowest (p<0.05) in 
Moringa oleifera leaves (20.50%). The DM 
content of leaves from Moringa oleifera, Millet-
tia grifoniana and Pterocarpus santalinoides were 
similar to such reported elsewhere (Arigbede 
et al., 2006). The DM content of leaves of 
Enterolobium cyclocarpum was lower than 
39.08% (Babayemi and Bamikole, 2006). The 
variation in DM content among the tree 
leaves may be attributable to the stage and 
season of leaf harvest.  
 
The apparent differences in contents of CP 
among tree species were significant. Values 
(%) ranged from 15.20 to 25.43 for Pterocar-
pus santalinoides and Moringa oleifera leaves, re-
spectively. The value obtained for the CP 
content of leaves from Moringa oleifera is simi-
lar to previous report (Oyedele et al. 2008), 
while that of Gliricidia sepium leaves falls 
within the range 18.5 to 26.1 (Carew , 1983) 
but higher than 15.7% (Bawala et al. 2006). 
However, CP content of Leucaena leucocephala 
and Enterolobium cyclocarpum leaves fell within 
the available range 20.70% to 25.21% and 
19.75% to 23.55%, respectively in literature 
(Odeyinka, 2001; Reddy and Elanchezhian, 
2008; Oni et al., 2008). The ether extract con-
tent was highest (p<0.05) in Moringa oleifera 
leaves (6.6%) and least in Gliricidia sepium 
leaves (1.99%). The highest ash content   
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obtained in the study was obtained for Mor-
inga oleifera (12.61%) while the least was in 
Enterolobium cyclocarpum (7.10%). The NDF 
and ADF contents varied among tree spe-
cies with the highest value of 63.27 and 
41.20% , respectively recorded for Leucaena 
leucocephala leaves and the least (p<0.05) 
content of 56.25 and 29.25%, respectively 
observed for Gliricidia sepium leaves. These 
values are however, higher than 38.38, 27.11 
and 7.86% obtained for NDF and ADF, 
respectively for Gliricidia leaves (Reddy and 
Elanchezhian, 2008).  The ADL content 
was highest in Enterolobium cyclocarpum leaves 
(22.75%) while Gliricidia sepium had the least 
(p<0.05). The NDF observed for Moringa 
oleifera leaves (59.67%) was comparable to 
the value of 60.70% reported by Arigbede et 
al., (2006) while the NDF of Millettia grifo-
niana (63.20%) and Pterocarpus santalinoides 
(59.43%) were similar to 60.4 and 60.7%, 
respectively (Arigbede et al., 2006). The 
variation observed in the fibre fractions in 
the studies could be due to species and 
genotypic differences, stage of growth 
(Rubanza et al., 2005) and fibre contents due 
to lignification (Minson, 1990).  
 
Table 2 shows the chemical composition of 
the selected forage shrubs. The DM con-
tents (%) varied from 23.80 to 36.58. The 
CP content (%) obtained for the leaves of 
Lablab purpureus (26.67) was significantly 
(p<0.05) higher than the values obtained 
for the leaves of Tephrosia bracteolata and Sty-
losanthes scabra.  
 
The ether extract content varied among the 
leaves with Lablab purpureus having the high-
est (p<0.05) value (3.3%) with Tephrosia 
bracteolata having the least (1.42%). Values 
recorded for the ash in the leaves of Tephro-
sia bracteolate, Lablab purpureus and Stylosanthes 
scabra were similar (p<0.05). 

The NDF value was significantly (p<0.05) 
higher in leaves of Stylosanthes scabra than 
Lablab purpureus and Tephrosia bracteolata. The 
highest ADF value was recorded for Lablab 
purpureus with least value for Tephrosia bracteo-
lata leaves. 
 
The proximate composition and fibre frac-
tions of leaves of trees and shrubs recorded 
for the present study are comparable with 
the value reported elsewhere (Senani et al., 
1997; Das and Ghosh 2001; Van et al., 2005; 
Reddy, 2006).  
 
Earlier reports (El-Shatnawi and Mohawesh, 
2000; Gatenby, 2002) suggested that rumi-
nants require 7 to 9% CP for maintenance 
and 10 to 12% for lactation. It seems to be 
likely that the shrub and tree leaves studied 
in this experiment as a sole feed or supple-
ment will meet the CP requirements of rumi-
nants for maintenance and lactation since 
their CP contents were higher than the re-
ported ranges for ruminant requirements. 
 
The in vitro dry matter digestibilities 
(IVDMD) of the leaves of selected trees 
ranged from 40.80% to 74.75% for Millettia 
grifoniana and Gliricidia sepium, respectively 
(Figure 1) while shrubs ranged from 50.35% 
to 61.24% for Stylosanthes scabra, and Lablab 
purpureus, respectively (Figure 2).  
 
The differences observed in the digestibility 
of the leaves might be peculiar or due to anti
- nutritional factors such as tannins as docu-
mented (Getachew et al., 2000, Makkar, 2003 
and Murdiati et al., 2005). 
 
The values obtained for IVDMD of various 
tree and shrub leaves falls within the range 
reported for fodders like Alchornea cordifolia 
(Benavides, 1999); Merremia aegytia, (Yusuf, 
2009); Olea europaea (Karabulut et al., 2006) 
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Table 2: Chemical composition (%) of leaves of selected shrubs as fodder  
    for ruminant production 

Chemical constituents     Selected Shrubs   

  S.scabra T.bracteolata L.purpureus   SEM 

Dry matter 36.58a 23.80c 30.00b 1.83 

Crude protein 21.63b 22.31b 26.67a 1.10 
Ether extract 2.26b 1.42c 3.30a 0.71 

Ash 7.70 7.52 7.87 0.12 

Neutral detergent fibre 60.95a 50.90b 47.87b 2.32 

Acid detergent fibre 29.10ab 27.73b 33.83a 1.23 

Acid detergent lignin 6.50a 11.31a 7.57a 1.07 

a, b, c,  means  on the same row with different superscripts are significantly different  
(p< 0.05). SEM – Standard error of means 

 

Figure 1: In-vitro dry matter digestibility (%) of trees as fodder for 
ruminant production.
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and maize leaves (Fasae et al., 2010) for ru-
minants. 
   
However, most of these leaves when fed to 
ruminants have earlier been reported to im-
prove ruminant production. Norton (1994) 
reported that Leucaena supplementation in-
creased rumen ammonia concentration and 
stimulated microbial protein synthesis in the 
rumen. Bawala et al., (2006) observed that 
browse such as Gliricidia sepium fed to goats 
enhanced performance as reported else-
where (Fasae et al., 2006) for the foliage of 
Gliricidia sepium. Acceptability of Enterolo-
bium cyclocarpum leaves as a source of high 
quality nutrients for goats has also been re-
ported to improve the utilization of citrus 
pulp at 50% level of inclusion in the diets 
(Oni et al., 2008). 
 
Sarwatt et al. (2004) reported that decreasing 
the level of sunflower seedcake and replac-
ing it with Moringa oleifera leaf meal increased 
the voluntary dry matter intake of goats par-
ticularly between 25 to 50% inclusion and 

concluded that the optimum economic level 
of substitution was 50% inclusion. Cattle fed 
up to 40% inclusion of Moringa oleifera leaves 
in their diets however did not enhance per-
formance (Nouala, 2004). Feeding of lablab 
as a supplement to oat hay recorded average 
daily gain in sheep which was almost double 
that of animals on the basal diet (Umunna et 
al., 1995). 
 
In addition, the supplement of Tephrosia brac-
teolata foliage as a legume increased digesti-
bility of poor roughages and voluntary DM 
intake (Mossi and Butterworth, 1985). Goats 
and sheep on range and in pens showed 
preference for Tephrosia bracteolata leaves 
(Babayemi and Bamikole, 2006). 
 

CONCLUSION 
The study revealed that the nutrient compo-
sitions of these forages are higher than the 
range recommended for ruminant produc-
tion. The  relevance  of evaluating the chemi-
cal  compositions of  the  selected  trees  and 
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Figure 2: In- vitro drymatter digestibility of shrubs as fodder 
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shrubs is evident as their leaves can make 
important contribution to ruminant produc-
tion. These fodders can alleviate some of 
the feed shortages experienced in ruminant 
production especially in the dry season. 
 

REFERENCES 
Akbar, M.A., Gupta, P.C. 1985.  Leucaena 
leucocephala as a source of proteins supple-
ment for buffalo calves. Indian Journal of Ani-
mal Science, 54: 731-735. 
 
AOAC 1995. Association of Analytical 
Chemist. Official Methods of Analysis, 15th 
edition. Washington, D.C., USA, 69-88. 
 
Arigbede, O.M., Anele, U.Y., Olanite,  
J.A., Adekunle, I.O., Jolaosho, O.A.,  
Onifade, O.S. 2006. Seasonal in-vitro gas 
production parameters of three multipur-
pose tree species in Abeokuta, Nigeria.  
Livestock Research for Rural Development,        
18(10). 
 
Babayemi, O.J., Bamikole, M.A. 2006. 
Supplementary value of Tephrosia bracteolate, 
Leucaena leucocephala, and Gliricidia sepium hay 
for West African Dwarf goats kept on 
Range. Journal Central European Agriculture,   
7(2): 323-328. 
 
Bawala, T.O., Akinsoyinu, A.O., Folo-
runso, O.R. 2006. Nutritional evaluation of 
varying proportions of Gliricidia sepium and 
Ficus thonningii  in the diets of young West 
African dwarf goats. Nigerian Journal for Ani-
mal Production, 33(1): 112-117. 

Bhadauria, K.K.S., Pailan, G.H., Das, 
M.M., Kundu, S.S., Singh, J.P., Lodhi 
G.N. 2002. Evaluation of shrubs and tree 
leaves for carbohydrate and protein frac-
tions. Indian Journal of Animal Sciences,         
72: 87-90. 

Carew, B.A.R. 1983. Gliricidia sepium as sole 
feed for small ruminants. Tropical Grassland, 
17(4): 181-183. 
 
Das, A.,  Ghosh, S.K. 2001. Nutritive value 
of jack fruit tree leaves for goats. Indian Jour-
nal of Animal Nutrition 18: 185-186. 
 
Duncan, D.B. 1955. New Multiple Range 
Test. Biometrics 11: 1- 42. 
 
El-Shatnawi, M.K.,  Mohawesh, Y.M. 
2000. Seasonal chemical composition of salt-
bush in semiarid grassland of Jordan.  Journal 
of Range Management, 53: 211-214. 
 
Fasae, O.A., Akintola, O.S, Sorunke, 
O.S., Adu, I.F. 2006. Replacement value of 
Cassava foliage for Gliricidia sepium leaves in 
the diets of goat. Book of Abstracts, Annual 
Scientific Conference, Nutrition Society of Nigeria, 
held at June 12 Cultural Centre, Abeokuta 8th-11th 
November, 2006. (Fanimo, A.O., Oguntona, 
C.R.B., Alegbeleye, W.O., Onabanjo, O. O. 
and Agbon, C.A. eds.) p. 69. 
 
Fasae, O.A., Akinniyi, O.T, Oladejo, 
A.E., Elemo, K.A.  2010. Biomass yield, 
chemical composition and in vitro digestibility 
of maize leaves defoliated at different times. 
Nigerian Journal for Animal Production,            
37(2): 109-116. 
 
Gatenby, R.M. 2002. Sheep. Revised edi-
tion. Tropical Agriculturalist. Macmillan 
Educational Ltd., London, U.K. p.8. 
 
Getachew, G., Makkar, H.P.S., Becker, 
K. 2000. Effect of Polyethylene glycol on in- 
vitro degradability of nitrogen and microbial 
protein synthesis from tannin-rich browse 
and herbaceous legumes. British Journal of Nu-
trition, 84: 73-83. 
 

EVALUATION OF SELECTED LEAVES OF TREES AND FOLIAGE OF …. 

J. Agric. Sci. Env. 2010, 10(2):36-44 42 



Karabulut, A.,  Canbolat, O., Ozkan, 
C.O., Kamalak, A. 2006. Potential nutri-
tive value of some Mediterranean shrub and 
tree leaves as emergency food for sheep in 
winter.  Livestock Research for Rural Develop-
ment 18:6. 
 
Larbi, A., Osakwe, I.I., Lambourne, 
J.W. 1993.  Variation in relative palatability 
to sheep among Gliricidia sepium prove-
nances. Agroforestry Systems,  22: 221-224. 
 
Makkar, H.P.S. 2003. Quantification of 
tannins in tree and shrub foliage. In: Mak-
kar H.P. S. (Editor) A Laboratory Manual. 
Kluwer Academic Publishers, P. 102. 
 
Matlebyane, M.M. 2005. Relationship be-
tween chemical composition, in vitro digesti-
bility and locally based feeding value rank-
ings and medicinal use of some common 
forages for ruminant livestock in three area 
of the Capricon of limpopo Province, 
South Africa. M.Sc. Dissertation, School of 
Agricultural and Environmental Sciences, 
Faculty of Sciences, Health and Agriculture. 
University of Limpopo, South Africa.108p. 
 
Mba, A.U., Manigui, S.A.,  Awah, A.A. 
1981. Influence of concentrate supplemen-
tation with browse plant (Gliricidia sepium) 
on nutrient utilization and growth of the 
West African Dwarf kids. Nigerian Journal of 
Animal Production, 9(2): 63-73. 
 
Meuret, M., Boza, J., Narjisse, N.,  Nas-
tis, A. 1990. Evaluation and utilization of 
range land feeds by goats. In: Morand – 
Fehr P. (Editor). Goat Nutrition, PUDOC.           
Wageningen , The Netherlands, P. 161- 170. 
 
Minson, D.J. 1990. Forage in Ruminant 
Nutrition. Academic Press Inc. San Diego, 
CA, USA. 

Murdiati, T.B., McSweeney, C.S., Lowry, 
J.B. 2005. Metabolism in sheep of gallic acid, 
tannic acid and hydrolysable tannin from 
Terminalia oblongata. Australian Journal of Agri-
cultural Research, 2: 34. 
 
Norton, B.W. 1994. The nutritive value of 
tree legumes. In: Gutteridge, R.C and H.M 
Shelton (eds.). Forage tree legumes in tropi-
cal Agriculture. 
 
Nouala,  F.S. 2004. The comparison of 
plant cell wall degrading community in the 
rumen of N'Dama and N'Dama X Jersey 
crossbred cattle in relation to in-vitro and in-
vitro cell wall degradation, Ph.D. Thesis, Uni-
versity of Hohenheim, Institute 480. 
  
Odeyinka, S.M. 2001. Effect of feeding 
varying levels of Leucaena leucocephala and 
Gliricidia sepium on the performance of West 
African Dwarf goats. Nigerian Journal for Ani-
mal Production, 28(1): 61-64. 
 
Oni, A.O., Onwuka, C.F.I., Oduguwa, 
O.O.,  Onifade, O.S. Arigbede, O.M. 
2008. Utilization of citrus pulp based diets 
and Enterolobium cyclocarpum (JACQ. 
GRISEB) foliage by West African dwarf 
goats. Livestock Science, 117(2-3): 184-191.  
 
Oyedele, O.J, Adeleke, T.O, Odeyinka, 
S.M., Odedire, J.A. 2008. Reproduction 
performance of rabbit fed Moringa oleifera as a 
replacement for Centrosema pubescens. Depart-
ment of Animal Science, Faculty of Agricul-
ture, Obafemi Awolowo University, Ile-Ife, 
Nigeria. 
 
Umunna, N.N., Osuji, P.O., Nsahlai, 
I.V., Khalili, M.A., Mohammed- Saleem, 
M.A. 1995.  Effect of supplementing oat hay 
with lablab, sesbania, tagasate or wheat mid-
dlings on voluntary intake, N utilization and 

O.A FASAE*, O.S. SOWANDE AND A.A. POPOOLA  

J. Agric. Sci. Env. 2010, 10(2):36-44 43 



weight gain of Ethiopia Menz sheep. Small 
Ruminant Research, 18: 113- 120. 
  
Reddy, D.V. 2006. Production of forage in 
the Indian context In: Fodder Production 
and Grassland Management for Veterinari-
ans. Oxford & IBH Publishing Co. Pvt. 
Ltd. New Delhi. P.  453. 
 
Reddy, D.V., Elanchezhian, N. 2008. 
Evaluation of tropical tree leaves as rumi-
nant feedstuff based on cell contents, cell 
wall fractions and polyphenolic compounds. 
Livestock Research for Rural Development,        
20: 5. 
 
Rubanza, C.D.K., Shem, M.N., Otsyina 
R., Bakengesa, S.S., Ichinohe, T., Fuji-
hara, T. 2005.  Polyphenolics and tannins 
effect on in vitro digestibility of selected 
Acacia species leaves. Animal Feed Science and 
Technology, 119: 129-142. 
 
SAS (Statistical Analysis system). 1999. 
SAS User’s guide: SAS Institute Inc., Cary 
North Carolina, USA. 
 
Sarwatt, S.V, Milangha, M.S, Lekule, 
F.P., Madalla, N. 2004. Moringa oleifera and 
cotton seed cake as supplements for small-
holder dairy cows fed Napier grass. Livestock 
Research for Rural Development, 16: 38. 
 
Senani, S., Rai, R.B., Saha, S.K., Padhi, 
M.K., 1997.  Nutritive value of Gliricidia 
for goats. Indian Journal of Animal Nutrition, 

14: 286-287. 
 
Shelton, H.M., Brewbaker, J.L. 1994.  
Leucaena leucocephala - the most widely used 
forage tree legume. In: Forage tree legumes 
in Tropical Agriculture. (Editors: Gutteridge 
R C and Shelton H M). PP.15-30. CAB In-
ternational, Wallingford, U.K. 
 
Tilley, J.M.A., Terry, R.A. 1963. A two 
stage technique of in vitro digestibility of 
forages. Journal of the British Grassland Society, 
18: 104-111.  
 
Van, D.T.T., Mui, N.T., Ledin, I. 2005. 
Tropical foliages: effect of presentation 
method and species on intake by goats. Ani-
mal Feed Science and Technology, 118: 1-17. 
 
Van Soest, P.J., Robertson, J.B., Lewis, 
B.A. 1994. Methods for dietary fibre, neutral 
detergent and non starch polysaccharides in 
relation to animal nutrition. J. Dairy Sci.,     
74: 3583 – 3597 
 
Yusuf, A.O. 2009. In vitro and in vivo evalua-
tion of the potentials of some browse plants 
fed to ruminants. M. Agric. Thesis, Depart-
ment of Animal Nutrition, University of Ag-
riculture, Abeokuta, Nigeria. P. 19-30. 

(Manuscript received: 14th May, 2010; accepted: 17th December, 2010). 

EVALUATION OF SELECTED LEAVES OF TREES AND FOLIAGE OF …. 

J. Agric. Sci. Env. 2010, 10(2):36-44 44 


