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ABSTRACT
A survey was conducted in three hundred households
across two Local Government Areas (L.G.As),
Ohaji/Egbema/Oguta L.G.A of Imo State and
Nsukka L.G.A of Enugu State, Southeastern Nigeria,
with the aid of structured questionnaires, farm visits
and interactive interviews, to determine the diversity
of most preferred browse plants utilized for feeding
West African dwarf goats. Questionnaires were
administered to 15 households that kept West
African dwarf goats in each of the 20 communities
that make up the survey area. The proximate
composition of leaves of selected ten most preferred
browse plants was also evaluated. Data generated
were analyzed using descriptive statistics such as
percentages and means. Thirty-eight (38) plant
species which comprised trees, shrubs, lianas, woody
vines, herbs and forbs belonging to 22 families and
34 genera were identified. Important plant families
that contributed to the most preferred forage resource
base of goats included legumes, which formed
15.80% of which families Fabaceae, Caesalpinaceae
and Mimosaceae comprised 2.63%, 2.63% and
10.53%, respectively. The families, Eurphobiaceae,
Moraceae, Asteraceae, Loganiaceae, Amaranthaceae
and Anarcadiaceae formed 13.15%, 10.52%, 7.9%,
7.9%, 5.26%, and 5.26% of the identified browse
plants, respectively. Proximate composition of
Pentaclethra macrophyla, Ricinodendron heudelotti,
Pterocarpus santalinoides, Tridax procumbens,
Alternanthera bettzickiana, Telfaria occidentalis,
Palisota hirsuta, Costus afer, Asystasia gangetica
and Syndrella nodiflora revealed that the plants had
low to moderate crude fibre content, averaging
15.03% (9.30 - 22.62%), with moderately high crude
protein values (15.32 to 28.40%), with a mean of
19.58%. The study highlights the importance of
indigenous knowledge residing in goat farmers
which often compliments empirical knowledge.
Keywords: Diversity, goat, preferred browse
plants, proximate composition, Nigeria.
INTRODUCTION
Plant species in Nigeria have been estimated at
about 5,000 species (FGN, 2002). Recently,
dwindling proceeds of browse feed resource for
ruminant livestock due to deforestation, urbanization,
diminishing farmlands, shorter fallows, bush burning
and industrialization have been reported (Okeke,
1996; Ahamefule et al. 2006a). This has altered the
rich floral diversity of the region (Okeke, 1996) and
has narrowed farmers’ choices and plant diversity
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even further (Shelton, 2000). Of the over 7,00010,000 trees and shrubs listed as being suitable for
feeding livestock in Africa and Asia (Wickens, 1980;
Brewbacker, 1986), it has been suggested that only
80 are of real fodder value while 5 may be recorded
as good. There is an emerging practice of
introduction of browse plants which are more
palatable, well accepted by ruminants and are
available throughout the year (Topps, 1992) into goat
feeding system. This would contribute to meeting the
nutrient and dry matter needs of goats, a common
constraint on the use of browse for feeding goats.
However, available information on the diversity
and proximate composition of most preferred
browses and other forage crops of Southeastern (SE)
Nigeria are also scanty, mostly informal assessment
and unpublished reports (Okigbo, 1980; Obua, 1992;
Okeke, 1996; Ebere, 2000). Okoli et al. (2003b) and
Onyeonagu and Ashiegbu (2006) listed 163 and 86
indigenous and exotic plants respectively utilized as
primary food and fodder for sheep and goats in SE
Nigeria, of which 30 and 20 species were most
preferred species. Earlier, Okoli et al. (2001) had
reported on 6 most preferred browse plants of SE
Nigeria and indicated that their preference was due to
high crude protein and ether extract content.
The relevance of evaluating the proximate values
of our indigenous trees, shrubs and browse plants is
evident (Cerrillo and Juarez, 2004) as their foliage
can make important contribution to the protein and
energy consumption of ruminant animals. Moreover,
for better management and use of trees in livestock
feeding system, information on their palatability, in
addition to chemical composition is necessary
(Abdulrazak et al., 2001).
The relationship between browse palatability and
their chemical composition have been reported (Ben
Salem et al., 1994; Nefzaoui et al., 1995) and
contrasting opinions concerning the effect of the
nutritive characteristics of browse plants on their
palatability by sheep and goat are reported in the
literature (Genin, 1991; Nefzaoui et al., 1995; Nolan
and Nastis, 1997, Ben Salem et al., 2000). Martz et
al. (1967) acknowledged that in theory the chemical
composition of forages should influence their
preference but several reports do not seem to
highlight a consistent correlation between forage and
their chemical composition (Carew et al., 1980;
Kaitho et al., 1998). Palatability is often seemingly
unrelated to the proximate composition analysis of
plants (Yabann et al., 1987). Yet, preference has
been associated with proximate composition of
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browse plants (Okoli et al., 2001; Rogosic et al.,
2006). Ahamefule et al. (2006a) reported that
preference shown by goats for forages may not
necessarily be in relation to high nutritional content
but may be in response to other factors as palatability
or some intrinsic properties of feedstuff.
However, Hussain and Durrani (2009) reported
that the chemical composition is a key factor
determining palatability but that the effective
constituents associated with palatability are situation
specific rather than universal. Previous studies on
these browse plants have not been exhaustive and
have concentrated on their agronomic characteristics
and proximate composition (Larbi et al., 1993;
Okeke, 1996), with little information relating the
proximate composition to their utilization as most
preferred browse plants.
A survey of the diversity and proximate
composition of most preferred browse plants of the
region is therefore needed to provide a data bank on
the important plant families and most preferred
browse species that contribute significantly to the
forage resource base of goats. This paper presents an
assessment of the diversity and proximate values of
selected most preferred browse plants of SE Nigeria,
with a view of elucidating some of the reasons for
the preference by goats offered these plants.
MATERIALS AND METHODS
Study area:
Southeastern (SE) Nigeria is situated between
latitude 04 o 15’ and 07 o North and longitude 05 o 49’
and 09 o 39’ East and occupies an area of 75,000 km2
(Okafor and Fernandez, 1989). Two states situated
within SE Nigeria were selected for the study, Imo
state
and
Enugu
state.
Nsukka
and
Ohaji/Egbema/Oguta Local Government Areas
(L.G.As) were selected from Enugu and Imo states
respectively. Nsukka L.G.A lies within latitude 6 o
45´ N and 7 o N and longitude 7 o 12.5´ E and 7 o 36 ´
E (Ofomata, 1975). It has a total land area of 475
square kilometers, situated at an alti (SE)tude of
447.26 meters, with a population of about 309,448
people (FRN, 2009). Ohaji/Egbema/Oguta L.G.A lies
within latitude 5 o 12´ N and 5 o 48 ´ N and longitude
6 o 35´ E and 7 o 00 ´ E (Ofomata, 1975).
Ohaji/Egbema/Oguta L.G.A now is split into two
L.G.As, Ohaji/Egbema and Oguta L.G.As. It has a
population of about 325, 231 people, made up of
182,891 and 142,340 people (FRN, 2009).
Southeastern Nigeria is characterized by 3 and 9
months of dry and rainy seasons, respectively.
The Study:
A survey was conducted with the aid of
questionnaires, personal interviews and observations
in ten out of the seventeen communities in Nsukka
L.G.A of Enugu state and in ten out of the twenty–
eight communities in Ohaji/Egbema/Oguta(O/E/O)
L.G.A now split into Ohaji/Egbema and Oguta
L.G.A s,
Imo state, Southeastern Nigeria.
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Communities were selected randomly and fifteen
respondents were interviewed in each community
making up a total of one hundred and fifty (150)
respondents in each L.G.A. A total sample size of
three hundred (300) households spread over the two
L.G.As was drawn. Selected respondents were made
up of households, which kept goat at the time of the
study. The study was conducted between the months
of January and December of the year to cover both
dry and rainy seasons.
The aspects covered by the questionnaires were
most preferred browse plant species used in feeding
goats. Smallholder farmers were requested to
indicate five most preferred browses in their
localities, ten browse plants from the resultant list of
thirty–eight plants were randomly chosen for the
study. The ten plants are Penthaclethra macrophyla,
Ricinodendron heudelotti, Pterocarpus santalinoides,
Tridax procumbens, Alternanthera bettzickiana,
Telfairia occidentalis, Palisota hirsuta, Costus afer,
Asystasia gangetica and Syndrella nodiflora.
Each household was visited once during the study
period. On each visit, sampling and identification of
the plants was undertaken. Subsequently, in company
of the farmers, plants were identified with their local
names, collected, tagged and preserved for
subsequent botanical identification. Plants sampled at
the different sites were identified at the Botany
Department, University of Nigeria, Nsukka, Enugu
State and Forestry Department, Ministry of
Agriculture and Environment, Owerri, Imo State,
Nigeria.
Chemical and data analysis
Fresh leaf samples of each plant species were
manually cut into pieces (2 - 5cm), weighed and
oven dried at 60 oC for 48 hours, weighed again and
ground through a 1mm screen mill for subsequent
analysis. The plants were subjected to proximate
analysis. Proximate composition wAS determined for
percentage dry matter (DM), crude protein (CP),
crude fibre (CF), ash, ether extract (EE) and nitrogen
free extract (NFE) according to the methods of
AOAC (1990). The data collected were analyzed
using simple descriptive statistics such as averages,
ranges and percentages.
RESULTS AND DISCUSSION
This study revealed a striking rich array of browse
plants utilized by farmers for feeding goats. A total
of 38 plant species comprising of trees, shrubs, herbs,
forbs, woody vines and lianas belonging to 22
families and 34 genera were identified as most
preferred plants by goats (Table 1). Forage plant
species that are commonly preferred by
grazing/browsing animals are selected first by choice
and labeled as preferred species (Vallentine, 2001).
The list of forage plants in the present study is more
diverse than previously reported studies
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Table 1: Diversity of most preferred browse plants used in feeding goats
Family/Botanical names
Common name
Acanthaceae
Asystasia gangetica (Linn.) T Anders
Chinese violet, bush green
Amaranthaceae
Alternanthera bettzickiana (Regel) Voss
Red Amaranth
Amaranthus hybridus (L)
Green Amaranth
Anarcadiaceae
Mangifera indica (L)
Mango
Spondias mombin (L)
Hog plum
Arecaceae
Elaeis guineensis Jacq
Oil palm
Asteraceae =(Compositae)
Aspilia africana Pers. C.D. Adams
Bush marigold
Syndrella nodiflora Gaertn
Yellow starwort
Tridax procumbens (L)
Tridax
Burseraceae
Dacroydes edulis (G.Don)
African native pear
Caesalpinoideae
Dialium guineense Willd
Velvet Taramind
Chrysobalanaceae
Dactyladenia bateri (Hook. F.ex. Oliv)
Monkey fruit
Commelinaceae
Palisota hirsuta (Thumb) K. Schum
Costaceae
Costus afer Ker-Gawl
Ginger lily
Cucurbitaceae
Telfaria occidentalis Hook.f.
Fluted pumpkin
Eurphobiaceae
Alchornea cordifolia (Schum & Thonn). Mull.
Christmas bush
Arg.
Euphorbia heterophylla L
Spurge weed
Manniophyton fulvum Mull. Arg
Gasso nut
Manniophyton manii
Ricinodendron heudelotti (Baill)
African–nut wood oil
Fabaceae (Papilionaceae)
Baphia nitida Lodd
Camwood
Lauraceae
Persea americana Mill
Avacardo pear
Loganiaceae
Anthocleista djalonensis A.Chev
Cabbage tree
Anthocleista vogelii Planch
Cabbage tree
Spigelia anthelmia (L)
Worm bush
Maranthaceae
Maranthocloaleucantha
Meliaceae
Khaya senegaliensis (Desr.) A. Juss
Mahogany
Mimosoideae (Mimosaceae)
Albizia ferruginea (Guill & Perr) Benth
Albizia lebbeck (Linn.) Benth
Indian walnut
Pentaclethra macrophyla Benth
Oil bean tree
Pterocarpus santalinoides L’Her ex Dc
Moraceae
Ficus thonningii Blume
Ficus ingens (Miq.)
Milicia excelsa (Welv.)
African oak
Treculia africana Decne
African bread fruit
Pandaceae
Microdesmis puberula (Hook.f.) ex Planch
Little clusters
Tiliaceae
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Vernacular name
Ekere

Inine
Mangolo
Ijikara
Nkwu
Nramejinla

Ube
Icheku, Nchichi
Ahaba, Nkwa
Ikpere aturu
Okpete
Ugu
Mbubo
Ogbara-ohu
Egenwanu
Ege
Okwe
Aboshi
Ube bekee
Oroghopo

Etere
Ono
Ngwu
Avu nkirishi
Ugba/Ukpaka
Nturukpa
Ogbu
Ogbu
Oji
Ukwa
Mkpiri
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Glyphaea brevis (Spreng.) Monachino
Anyachu
Verbanaceae
Gmelina arborea Roxb
Gmelina
(Mecha and Adegbola, 1980; Okoli et al., 2001; Okoli et al., 2003b; Onyeonagu and Ashiegbu, 2006).
In Southeastern Nigeria, Okoli et al. (2001), Okoli et
al. (2003b) and Onyeonagu and Ashiegbu (2006)
listed 6, 30 and 20 most preferred browse species
respectively for feeding sheep and goats. These are
indications that there is much more preferred and
palatable browse and forage resources in the region
than the few highlighted by these studies.
It is noteworthy that in this study out of 38 browse
plants listed, 6 (15.80%) were legumes which spread
across 5 genera. Important plant families that
contributed to the most preferred forage resource
base of goats include the legume families, which
formed 15.80% of which families Fabaceae
(Papilionaceae), Caesalpinadeae and Mimosaceae
comprised 2.63%, 2.63% and 10.53% respectively
(Table 2). Mimosaceae was represented by 3 genera
while Fabaceae and Caesalpinaceae were represented
by one genus each. Majority of legumes identified in
the present study were in the family of Mimosaceae.
Agishi (1985) had identified 143 legume genera in
Nigeria rangelands, in which 55.0% were in the
family Mimosaceae.
The family Euphorbiaceae accounted for 13.15%,
the highest proportion of browse plants recorded in
the survey while the several other families such as
Amaranthaceae and Anarcadiaceae formed 5.26%
each respectively. The families Asteraceae and
Loganiaceae formed 7.89% each of the browse plants
identified in this study. These families are therefore
important plant families that contribute to the forage
resource base of goats in the study area. Each of
these families, Pandaceae, Tiliaceae, Maranthaceae,
Meliaceae,
Lauraceae,
Chrysobalanaceae,
Commelinaceae, Costaceae, Curcurbitaceae and
Verbanaceae also formed 2.63%, respectively of the
plants identified in this study (Table 2).
In the present study, the most preferred browse
plants were ranked based on the rating by the
smallholder farmers on the acceptability and
preferences of the plants. They are also referred as
ice cream plants in range management jargon. They

include Microdesmis puberula, Glyphea brevis,
Albizia lebbeck, Albizia feruginea, Alchornea
cordifolia, Anthocleista djalonensis, Anthocleista
vogeli, Aspilia africana Dialium guineense, Elaeis
guineensis,
Treculia
africana,
Pentaclethra
macrophyla, Ficus ingens, Ficus thonningii, Gmelina
arborea,
Khaya
senegalensis,
Euphorbia
heterophylla,
and
Manniophyton
fulvum,
Manniophyton mannii, Mangifera indica, Persea
americana,
Pterocarpus
santalinoides,
Ricinodendron heudelotti, Baphia nitida, Tridax
procumbens, Dacroydes edulis, Melicia excelsa,
Amaranthus
hybridus,
Dactyladenia
bateri,
Alternanthera bettzickiana, Maranthocloa leucantha,
Syndrella nodiflora and Telfairia occidentalis. Forbs
such as Palisota hirsuta, Costus afer, Asystasia
gangetica and Spigelia anthelmia were also among
the most preferred plants (Table 1). Generally, it
could be observed in this study that there were
eighteen (18) tree species, twelve (12) forbs or soft
stemmed herbaceous plant species, eight (8) shrub
species and no trailing legumes among the most
preferred browse species in Southeastern Nigeria.
This is consistent with observation by several authors
that goats prefer tree, shrub and forbs species
compared to trailing legumes and grasses (Omphile
et al., 2004; Pande et al., 2002).
Similar forage plants have been reported as highly
preferred in the region (Umoh and Udoh, 1993; Larbi
et al. 1993; Okoli et al., 2003b; Bamikole et al.,
2004; Oji and Kalio, 2004; Aju and Okwulehie,
2005; Larbi et al., 2005; Onyeonagu and Ashiegbu,
2006; Ahamefule et al., 2006a; Kalio et al., 2006;
Onyeonagu and Ashiegbu, 2008). The diversity of
the most preferred browse plants utilized in feeding
goats in the present study is largely comparable with
the diverse forage crops reported in the area (Mecha
and Adegbola, 1980; Okeke, 1996; Okoli et al.,
2003b; Ahamefule et al., 2006b; Onyeonagu and
Ashiegbu, 2008; Onyeonagu et al., 2011).

Table 2: Proportion, number of species and genera of most preferred browse plants used in feeding goats
Family
Number of species Number of genera Percentage of plants (%)
Acanthaceae
1
1
2.63
Amaranthaceae
2
2
5.26
Anarcadiaceae
2
2
5.26
Arecaceae
1
1
2.63
Asteraceae
3
3
7.89
Burseraceae
1
1
2.63
Caesalpinoideae
1
1
2.63
Chrysobalanaceae 1
1
2.63
Commelinaceae
1
1
2.63
Costaceae
1
1
2.63
Cucurbitaceae
1
1
2.63
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Dioscoreaceae
Euphorbiaceae
Fabaceae
Lauraceae
Loganiaceae
Maranthaceae
Mimosaceae
Moraceae
Pandaceae
Tiliaceae
Verbanaceae
Total

1
5
1
1
3
1
4
4
1
1
1
38

1
4
1
1
2
1
3
3
1
1
1
34

The most important factor affecting choice of feed
is the availability of a variety of feed (Ademosum
and Mshelbwala, 1992). Yet many wild browse and
bush species are undervalued because of insufficient
knowledge about their potential feeding value
(Boufennara et al., 2012). Forage species availability
and palatability are major factors determining
feeding behaviour in goats in SE Nigeria (Odo et al.,
2001). Feeding a variety of most preferred browse
plants available in a locality to goats would ensure
adequate dry matter and nutrient intake from the
forage and contribute to overcoming low dry matter
intake, a constraint to the use of browse plants in
small ruminant feeding. In the range, animals
concentrate on the palatable plant species, the effect
is that the favoured ones particularly the juveniles are
rendered weak as a result of repeated browsing
thereby, putting them at a comparative disadvantage
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2.63
13.15
2.63
2.63
7.89
2.63
10.53
10.53
2.63
2.63
2.63
100.0
within the ecosystem. In such a situation, the species
are gradually replaced by more vigorous ones,
thereby threatening their continued existence (Jimoh,
2005).
The proximate composition of the browse plants is
as shown in Table 3. The crude protein content
ranged from 15.32% in Alternanthera bettzickiana to
28.40% in Telfairia occidentalis, respectively.
Generally, variations were observed between the CP
values obtained in the present study and other
reported values. For example Okoli et al. (2003a)
reported values of 18.23% and 15.34% CP for
Ricinodendron heudelotti and Palisota hirsuta
respectively while in the present study CP values of
17.32% and 19.40% were obtained for the same
plants. Similarly, Oji and Isilebo (2000) reported a
CP value of 20.90% for P. hirsuta.

Table 3: Proximate composition of selected most preferred browse plants used in feeding goats
Proximate
Composition
(% air dry
Browse plants
DM
CP
CF
EE
ASH
Pentaclethra macrophyla
Ricinodendron heudelotti
Pterocarpus santalinoides
Tridax procumbens
Alternanthera bettzickiana
Telfairia occidentalis
Palisota hirsute
Costus afer
Asystasia gangetica
Syndrella nodiflora
Mean
S.E.M.
DM = Dry matter, CP = Crude
SEM = Standard Error of Mean.

basis)
NFE

89.50
18.03
20.20
3.30
2.20
45.77
90.70
17.32
13.90
5.60
8.20
45.68
88.30
16.50
10.80
12.20
7.60
41.20
89.30
21.70
9.30
4.60
8.40
45.30
86.70
15.32
15.60
2.59
10.96
42.23
88.40
28.40
11.80
6.50
8.70
33.00
85.60
19.40
11.20
2.0
8.30
44.70
90.80
19.72
22.62
4.82
9.10
34.54
90.60
18.60
16.50
4.60
12.90
38.0
90.50
20.80
18.40
4.65
11.60
35.05
89.04
19.58
15.03
5.08
8.79
40.54
0.56
1.15
1.39
0.89
0.91
1.58
protein, CF = Crude fibre, EE = Ether extract, NFE = Nitrogen-free extract.

Crude protein values of 21.12% and 20.23%
reported by Okoli et al. (2001) and Oji et al. (1998),
respectively for P. hirsuta are in agreement with the
value of 19.72% reported in the present study for the
same plant. Proximate analysis of these most
preferred browse plants have been reported. Nworgu
and Hammed (2009) reported CP, CF, EE, ash and
NFE contents of 19.92, 15.53, 6.75, 13.27 and
38.33%, respectively for Alternanthera bettzickiana.
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Okeke et al. (2009) reported CP, CF, EE, ash and
NFE values of 19.30, 15.30, 12.70, 1.74 and 39.12
%, respectively for Asystasia gangetica. In this
study, lower CP values of 15.32 and 18.60 % were
reported for Alternanthera bettzickiana and Asystasia
gangetica, respectively. The CP content of
Pterocarpus santalinoides (16.50 %) in the present
study was similar to the CP values of 15.26% and
16.69 % reported by Arigbede et al. (2008) and

1951

INT’L JOURNAL OF AGRIC. AND RURAL DEV.
Osuagwu (2008), respectively. Taiwo et al. (2008)
reported CP values of 24.39, 29.18 and 26.78% for
Aspilia africana, Asystasia gangetica and Syndrella
nodiflora, respectively. Babayemi and Bamikole
(2006) reported a CP value of 20.35% for Syndrella
nodiflora which is comparable to the value of 20.8%
obtained for the same plant in this study. Dike (2009)
reported lower CP values of 13.65 and 16.80% for R.
heudelotti and Costus afer compared to the CP
values of 17.32 and 19.72% obtained for the same
plants in the present study. Okoli et al. (2003a)
reported a higher CP value of 18.32% compared to
the value of 17.32% reported for R. heudelotti in the
present study. Similarly, the CP value obtained for
Tridax (21.70%) in the present study is lower than
24.06% (Ibeawuchi et al., 2002) but higher than the
values of 16.35% and 17.80% reported by Bello
(2003) and Ahamefule et al. (2006b) respectively for
the same plant.
The CP range of 15.32 - 28.40%, with a mean
value of 19.58%, recorded for the foliage of the
browse plants in this study was fairly high. It is
higher than the range of 13.75 – 21.25 % reported for
browse plants of West Africa (Rittner and Reed,
1992) but is in agreement with the earlier reports
(Okoli et al., 2001; Anele et al., 2008; Taiwo et al.,
2008). Similar studies from other parts of southern
Nigeria recorded crude protein range of 15.59 to
20.99 % (Oji et al., 1998; Oji and Isilebo, 2000)
while Okoli et al. (2001) reported a CP range of
15.22 - 33.33% for most preferred browse in SE
Nigeria.
The CP contents are higher than the range of 11.0
- 20.0 % CP reported for non-leguminous browse
plants in southern Nigeria (Larbi et al., 1993) but
within the range of 10.51-37.87% CP (Mecha and
Adegbola, 1980) and 15.22-33.33% CP (Okoli et al.,
2001) reported for trees, shrubs and herbs in SE
Nigeria The relatively high crude protein values in
the foliages studied appeared satisfactory for animal
production since they exceeded the minimum protein
requirement of 10 - 12% for ruminants (ARC, 1985).
The ether extract content ranged from 2.0% in
P. santalinoides to 12.20% in P. hirsuta,
respectively. The mean ether extract (EE) content of
5.08% obtained in the present study fall within the
range of 2.30% - 5.80% reported by Mecha and
Adegbola (1980), and similar to the value of 5.30%
obtained by Okoli et al. (2001) for selected most
preferred browse plants of SE Nigeria. Le - Houerou
(1980) reported an average ash content of 10.90% for
West African browse plants, while Mecha and
Adegbola (1980) reported a value of 7.19%. Mean
ash content of 8.80% obtained in this study is close
to the values of 7.50% and 8.51% obtained by Okoli
et al. (2001) and Okoli et al. (2003a) respectively,
for most preferred browse and other Southeastern
Nigerian browse plants. Little et al. (1989) reported a
decline in ash content with age. The leaves of forage
plants used in this study were relatively fresh re-
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growths and could have contributed to the values
obtained. Oji and Ndiomu (2002) and Mecha and
Adegbola (1980) had reported that the stage of plant
growth and soil types affect plant ash values and this
might explain the variation in values obtained in the
present study.
The crude fibre (CF) content of the forage
obtained in this study was low to moderate averaging
15.03%, and ranging from 9.30 - 22.62%, but was
lower than the average CF content reported by
Mecha and Adegbola (1980) and Le-Houerou (1980)
(18.30%; 20.82%) for browses of southern Nigeria
and West Africa, respectively. Considerable
variations in the crude fibre contents of edible tree
and shrub leaves have been reported to be due to
leafiness, extent of stemmy and more fibrous
materials, stage of maturity, season of harvest (dry
and wet) and type of browse plants (Skerman et al.,
1988; Devendra, 1995). The low to moderate fibre
content of browse foliages would positively
influence voluntary intake and digestibility of the
foliages (Bakshi and Wadhwa, 2004) and
consequently preference. This variability in the
nutrient content of the browse plants has been
attributed to within species differences, plant parts,
season, harvesting regimen, location, soil type and
age (Norton, 1994; Ajayi, 2012).
Proximate evaluation of some of these plants
(Mecha and Adegbola, 1980; Okoli et al. 2001;
Okoli et al. 2003a; Ahamefule et al., 2006a;
Ahamefule et al., 2006b; Obua, 2007; Taiwo et al.,
2008; Taiwo et al., 2009; Nworgu and Hammed,
2009; Okeke et al. 2009) have yielded promising
nutrient values thus highlighting the importance of
indigenous empirical knowledge residing in goat
farmers on nutritional potential of browse plants
(Devendra, 1995; Gbejo and Van den Broek, 1996;
Okoli et al., 2001; Komwihangilo et al., 2001). It is
accepted that indigenous knowledge is a powerful
resource on its own right and complementary to
knowledge available from western scientific source
(Denevan, 1995).
In several separate studies which involved
preference trials and ranking using sheep and goats,
A. gangetica (Asiedu et al., 1978), M. puberula
(Meregini, 1985; Okoli et al., 2003b; Ayo-Enwerem
et al., 2009), G. brevis (Umoh and Udoh, 1993; Larbi
et al., 1993), D. bateri (Okoli et al., 2003b), M.
fulvum (Larbi et al., 1993; Kaitho et al., 1998; Okoli
et al., 2001), A. cordifolia, D. guineense (Fadiyimu,
2000; Kalio et al., 2006), P . macrophyla (Aju and
Okwulehie, 2005), M. indica (Ikhimioya, 2008), S.
mombin and G. arborea (Ahamefule et al., 2006a)
were among the prominent most preferred browse
plants. Research reports on plants such as Tridax
procumbens (Anugwa et al. 2000), P. santalinoides
(Arigbede et al., 1997; Ayo-Enwerem et al., 2009;
Anyanwu et al., 2011), A. vogelli, P. americana and
A. africana (Ayo-Enwerem et al., 2008; AyoEnwerem et al., 2009) and S. mombin, T. africana,
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Mangifera indica and Ficus thonningii (Ogunbosoye
and Babayemi, 2010) indicate that these plants were
prominent most preferred browse plants to goats.
Preferences of forage plants have been associated
with succulence or moisture content (Gesshe and
Walton, 1980; Kothmann, 1984; Orok and Umorem,
1990; Omokanye et al., 2001a,b), high crude protein
(Bamikole et al., 2001; Anyanwu et al., 2001; Okoli
et al., 2001; Rogosic et al., 2006), high ash content
(Ikhimioya, 2008) and ether extract content (Louw et
al., 1967; Okoli et al., 2001; Obua, 2007) of the
forage. Several researchers have found that plants
high in ether extract are very palatable to small and
large ruminants (Okoli et al., 2001; Obua, 2007).
Goats prefer shrubs low in fibre and lignin (Ben
Salem et al., 2000). This tends to support the present
study, as average CF content of the most preferred
plants was low, relative to average CF values
reported for browse plants in SE Nigeria (Mecha and
Adegbola, 1980; Okoli et al., 2003a).
In the present study no attempt was made to
directly determine the factors that influenced animal
preference, though some observations and deductions
were made. Factors other than nutritional
composition such as physical and morphological
characteristics were complimentary to the intake and
palatability of browse to ruminants (Kaitho et al.,
1997; Laca et al., 2001; Ibeawuchi et al., 2002;
Ahamefule et al., 2006a; Obua, 2007; Provenza et
al., 2007). Preference is determined by several
factors such as taste, odour and texture (Kaitho et al.,
1997). Other factors such as digestibility, nutrient
content, smell, taste, tactile feel of feed and physical
properties (e.g., hairs, thorns) influence the
palatability or preference of plant species (Pande et
al. 2002; Ngwa et al., 2003).
Leaves of browse plants that are tender and of low
tensile strength are generally preferred. Preferred
plant species were generally short and not stemmy
and had leaves of low dry matter, low tensile strength
and high crude protein (0’Reagain, 1993). Softleaved, low growing shrubs with small–diameter
twigs are generally preferred over their opposites
(Vallentine, 2001).
Animals generally prefer fresh foliage over dried
and non-succulent forage that can be eaten faster
(Hussain and Durrani, 2009). Leaf toughness is
regarded as the most important mechanical attribute
influencing grazing (Coley, 1983). Provenza and
Cincotta (1994) reported that plant physical structure
and chemical composition are the most vital factors
that influence preference for food. The structure of
the plant and presence of spines, hairs or a wax
covering may also influence intake (Spedding, 1970).
Preference of plants could therefore be said to be
determined by the interplay between plant structure
and leaf quality attributes (Vallentine, 2001). The
size of the leaves or leaflets may also influence
intake and preference. The small size of Ziziphinus
mauritiana, mostly small leaflets around 5mm long,
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could have influenced intake of the plant by goats
(Njidda et al., 2010), in so far as goats are shown to
be extremely sensitive to fibre or forage
characterized by small particles, which decreases the
rumen pH, resulting in a fall in intake (Morand-Fehr,
2005).
O’Reagain and Schwartz (1995) reported that
considering the same availability and heights,
animals select different species according to the
amount of stem and accessibility of leaves of high
nutrient content and low tensile strength. Hussain
and Durrani (2009) reported that relative seasonal
availability of plant composition, its morphological
and chemical nature affects the relative palatability.
A decrease in the availability of preferred plant
species can lead to a change in the preference and
selectivity of the animal. Crawley (1983) supported
this assertion that access to and the availability of
plant materials affect animal preference. Lacher et al.
(1982) also reported that when preferred browse
species were available, less preferred browse species
were either rejected or rarely consumed regardless of
their abundance.
CONCLUSION
There is wide variety of most preferred browse plants
utilized as forage for goats in Southeastern Nigeria.
The most preferred browses were low in crude fibre,
high in crude protein and ether extract and their
exploitation reflects availability of the browse plants,
indigenous small ruminant production paradigms and
diverse goat management systems adopted by the
farmers in the study area. Important plant families
that contribute to the most preferred forage resource
base of goats include tree and shrub legumes, which
formed 15.80% of which families Fabaceae
(Papilionaceae), Caesalpinadeae and Mimosaceae
comprised 2.63%, 2.63% and 10.53% respectively.
The other families were Eurphobiaceae, Moraceae,
Asteraceae, Loganiaceae, Amaranthaceae and
Anarcadiaceae which formed 13.15%, 10.52%, 7.9%,
7.9%, 5.26%, and 5.26% of the plants surveyed.
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