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Abstract: Herbaceous Species assessment of Yankari Game Reserve Bauchi-Nigeria was carried from
July- September, 2003. Quantitative vegetation parameters were recorded using the modified PCQ method.
These values were computed to obtain Importance Value Index (IVI) and plant communities were delineated
accordingly. Five plant communities were constructed from five habitats (transects) sampled i.e.,1) Hyperrhenia
cyanensis- Sateria pumila- Ctenium newtoni; 2) Digitaria horizontalis - Loudetia annua; 3) Rynchospora
corymbosa - Acroceras amplectans - Sateria pumila; 4) Sateria barbata - Hyperrhenia cyanensis - Digitaria
gayana and 5) Echinochloa pyramidalis - Urena lobota - Ludwigia abyssinica. The most densely populated
species were Rynchospora corymbosa, Hypertherlia cyanensis and Digitaria horizontalis with the highest
mean IVI values. The most frequent species Ctenuim newtoni and Urena lobota which is present in three
habitats. 14 others were found in two habits and all the rest occurred in a habitat each. A total of 40 plant
species belonging to 33 genera and 7 families have been identified. Poaceae (65.0%) is the leading plant family
which played a key role in the formation of vegetation of the study area, while Ceasalpiniaceae is the family with

least members (2.5%).
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INTRODUCTION

The setting aside and management of land as
protected areas is a key part of ongoing global efforts to
conserve Biological diversity. The amount of land set
aside for conservation is an important indicator of
progress and the monitoring of this variable provides
valuable information to conservation practitioners [1].
This is what is known as ecosystem science and is critical
to an understanding of the actual processes within
particular ecosystems at various scales [2]. Such an
understanding is what permits us to anticipate and
mitigate alterations caused by internal or external threats.
The idea of stress functions and ecosystems monitoring
is a particularly useful one for protected area managers,
whose lands are almost always stressed in some way and
who can improve their recovery responses
through particular interventions [3-5]. Stress approach
to protected area system management leads to a concern
for the state of the environment in the protected area.

often

What are the structural and functional features and
characteristics of the protected area and what is their
current state? Such an assessment is critical for
determining the effects of particular activities on the
areas of the protected ecosystem that require more
active intervention and protection. Such an approach
emphasizes the need for monitoring the protected area to
track change as an aid to timely intervention [6]. Many of
these approaches can be used to collect and organize
information for assessments of protected-area problems
and to identify interventions needed for more effective
and efficient management [7].

A number of studies have been reported on
the vegetation of different of the world
[8-16]. A few papers have been presented from the
YGR [17-27]. But there is no or very little report exist
on the herbaceous layer of the vegetation of this
area. The present study was carried out to evaluate the
herb layer of the study area to bridge the existing
literature gap.

zZones

Corresponding Author:

M.B. Abdullahi, Biological Sciences Programme, School of Science,

Abubakar Tafawa Balewa University, Bauchi, Nigeria



Am-Euras. J. Agric. & Environ. Sci., 6 (1): 20-25, 2009

MATERIALS AND METHODS

Description of the Study Site: Yankari game reserve
lies in the southern part of the Sudan Savanna. It is
composed of savanna grassland with well-developed
patches of woodland. It is also a region of
rolling hills, mostly between 200m and 400m above
sea level. It falls within the latitudes 9°50' N and
10° 30’ E lying in the south-central area of Bauchi
state. The vegetation is composed mainly of
combretaceous trees and shrubs, Afzelia, Anogeissus
and Detarium savanna woodlands. Annual rainfall in
the park is between 900mm and 1,000mm. The rainy
season is from May to September. Temperatures
range between 18°C and 38°C throughout the season.
During the dry season, the harmattan wind blows from
the Sahara, often bringing dusty skies and night
temperatures fall as low as 12 °C. The hottest period falls
in March and April, when temperatures can rise above
40°C in the day [28].

The selection of sites was done to satisfy and
provide for reasonable sampling of the main floristic types
in the area. The number of vegetation types and subtypes
identified and sampled for the study follows Green and
Amanche [19] and were as follows:

Habitat I: Situated on latitudes 09°87°N and longitude
10°39’E, lying along Coulthard way (about a KM east of
Ahmadu Bello way), in shrub savanna derived from tree
savanna by dying off of most trees which correspond
with Transect No. 1.

Habitat II: Situated on latitudes 09°46°N, longitude
10°32’E and an altitude of 257ft, lying along Shaaman
track, (about 3km west of Kalban hill, near Afzelia tree
savanna junction) which correspond with Transect No. 2.

Habitat III: Situated on latitudes 09°88’N, longitude
10°39’E and an altitude of 1410ft, lying about 3km
northeast of Wikki camp in combretaceous tree savanna,
which correspond with Transect No. 3.

Habitat IV: This 1is situated on latitudes 09°77’,
longitude 10°53°E and an altitude of 720 ft, about 2.5 km
south of Familian Guturu Track in Combretaceous shrub
savanna, which correspond with Transect No. 4.

Habitat V: Situated on latitudes 09°88’N, longitude
10°34°E and an altitude of 1533ft, lying on Yalo track
about 2.5 Km east of Kariyo hill in Afzelia tree savanna,
which correspond with Transect No. 5.
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Fig. 1: Map of Yankari Showing the Vegetation study sites
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Study Procedure: The vegetation study using the PCQ
method was undertaken in 2003. 50 sampling points along
five Habitats (transects) each were enumerated and
recorded. The quantitative account of vegetation such
as density and frequency were recorded using plotless
sampling technique of Cottam and Curtis [28]. Importance
Value Index (IVI) was obtained for each species that was
calculated by adding relative density and relative
frequency [29]. On the basis of highest 1VI, sampled
vegetation was delineated into different plant
communities based on the three leading dominant
species per habitat [29-31]. Species other than the
dominants were classified into co-dominants, associates
and rare. Plants were identified with the help of floristic
literature [32].

RESULTS

Five plant communities were found in the five
distinct habitats (transects) such as 1) Hyperthelia

cyanensis- Sateria pumila- Ctenium newtoni; 2)
Digitaria  horizontalis - Loudetia annua -; 3)
Rynchospora corymbosa - Acroceras amplectans -
Sateria pumila; 4) Sateria barbata - Hyperthelia
cyanensis - Digitaria gayana and 5) Echinochloa
pyramidalis - Urena lobota - Ludwigia abyssinica
(Table 1). Twelve species contributed in the

Table 1: The dominance pattern of herbaceous species in the study area

formation of plant communities of the area under
study. The most densely populated species were
Rynchospora corymbosa, Hyperthelia cyanensis and
Digitaria horizontalis with highest mean IVI ranges
(Table 1). The most frequent species Ctenuim newtoni
and Urena lobota which present in three habitats.
14 others were found in two habits and all the rest
occurred in a habitat each. The least important species
based on this criterion were Pennisetum polystachion,
Fuirena ciliaris and Sporobulus pyramidalis. A total of
40 plant species belonging to 33 genera and 7 families
have been identified. Poaceae (65.0%) is the leading plant
family which played a key role in the formation of
vegetation of the study area, while Ceasalpinniaceae is
the family with least members (2.5%).

DISCUSSION

The highest species richness was recorded from sites
IIT and IV (12 species.) and all other sites have 11 species
each. This homogeneous distribution pattern in species
composition might be due to degradation of vegetation
within the studied habitats. Another reason could be
climatic factors which influenced the distribution of
species in certain habitats. Similar result of this study has
been reported elsewhere. Hussain ez a/. [33] in his studies
of the vegetation of Ghalegay hills has recorded and

Sites

Importance Value Index
S/N Name of the Species 1 2 3 4 5 Mean Max
1 Hyperrhenia cyanensis 19.50 16.50 18.00 19.50
2 Sateria pumila 15.50 14.50 15.00 15.50
3 Ctenium newtoni 14.50 13.00 7.50 11.67 14.50
4 Cyperus exaltaltus 14.50 14.50 14.50
5 Chloris pilosa 14.00 14.00 14.00
6 Vetiveria nigritana 13.50 7.00 10.25 13.50
7 Jardinea congoensis 13.00 13.00 13.00
8 Urena lobota 12.50 12.50 16.00 13.67 16.00
9 Loudetia annua 11.00 16.50 13.75 16.50
10 Axonopus compressus 10.50 10.50 10.50
11 Andropogon ascinoides 3.50 11.50 7.50 11.50
12 Digitaria horizontalis 17.50 17.50 17.50
13 Poligonum salicifolium 14.00 13.50 13.75 14.00
14 Eleusine indica 14.00 5.00 9.50 14.00
15 Brachiaria deflexa 14.00 14.00 14.00
16 Digitaria gayana 14.00 14.00 14.00 14.00
17 Fimbistylis ferruginea 13.00 13.00 13.00
18 Sateria barbata 11.00 18.50 14.75 18.50
19 Heterotis rotundifolia 10.50 10.50 10.50
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Table 1: Continued

20 Panicum subalbidum 9.00 9.00 9.00
21 Leersia hexandra 7.50 6.50 7.00 7.50
22 Rynchospora corymbosa 18.50 18.50 18.50
23 Acroceras amplectans 15.50 13.00 14.25 15.50
24 Cassia mimosoides 12.50 12.50 12.50
25 Echinochloa pyramidalis 12.50 18.50 12.50 12.50
26 Rotboellia exaltata 12.00 12.00 12.00
27 Poligonum palcrum 11.50 11.50 11.50
28 Poligonum lanigerium 10.50 10.50 10.50
29 Eragrostis tenella 9.00 9.00 9.00
30 Sporobulus pyramidalis 6.50 11.50 6.50 6.50
31 Fuirena ciliaris 5.50 5.50 5.50
32 Hyparrhenia rufa 10.50 10.50 10.50
33 Pycreus lanceolatus 13.50 13.50 13.50
34 Cymbopogon giganteus 13.00 13.00 13.00
35 Sacciolepsis africana 7.00 12.50 9.75 12.50
36 Andropogon gayanus 13.50 13.50 13.50
37 Ludwigia abyssinica 15.50 15.50 15.50
38 Hyparrhenia dissoluta 11.50 11.50 11.50
39 Pennisetum polystachion 4.00 4.00 4.00
40 Heteropogon contortus 14.50 14.50 14.50
Table 2: Association, similarity and correlation between sites for herbaceous species in the study site

Sites Chi-square Correlation ad/be Sx Sr

Sitel/IT 2.57898409 -0.253918495 - 37.42102 0.746082
Sitel/ITT 3.1586804 -0.281010694 - 36.84132 0.718989
Sitel/IV 1.725630691 0.207703556 + 38.27437 1.207704
Sitel/V 1.009105837 -0.158832131 - 38.99089 0.841168
Sitell/I1 3.1586804 -0.281010694 - 36.84132 0.718989
Sitell/TV 0.053739364 -0.036653569 - 39.94626 0.963346
SiteIl/V 3.1586804 -0.281010694 - 36.84132 0.718989
Sitelll/IV 7.346938776 -0.428571429 - 32.65306 0.571429
Sitelll/V 0.204081633 -0.071428571 - 39.79592 0.928571
SiteIV/V 0.204081633 -0.071428571 - 39.79592 0.928571

reported plant associations of three vegetation zones
such as Subtropical semi-evergreen, subtropical chir pine
and blue pine temperate zones. Their study supported
three communities within three ecological zones of the
study area. Likewise, Abdullahi [20] has reported five
distinct communities in his study of the Flora of Gaji

river Valley of Yankari National Park. In the same vein,

Celik et al., [34] have discovered 3 new plant associations
in their study of the vegetation of Dilek Peninsula-Great
Menderes Delta National Park. Similarly, Ahmad et al.,
[35] studied vegetation of Soon Valley with particular
reference to leguminous plants. The results obtained on
various parameters for species importance studied in
Chotiari reservoir agree with the work of aforementioned
studies. Similar type of studies had also carried out by
Kirk-Patrick [36] and AbdulHameed [21]. There was a

23

weak relationship between sites based on the chi-square
statistics. This was in conformity with similar works
elsewhere [9, 14, 20, 33] that species distribution in areas
with high diversity is always heterogeneous (Table 2).
There was only a positive relationship between site 1 and
4 and is not significant (P<005) and all other relations were
negatively associated and correlated. This depicts site
peculiarity based o physical factors which were used in
delineating habitats accordingly from the on set of the
study.

During the study it has been observed that the
grassland vegetation of this area was under enormous
biotic pressure from grazing, fire and cutting. These
anthropogenic activities appeared to be a continuous
threat for native species. It is therefore suggested that:
Species with lower IVIs need priority measures for
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conservation and those with higher IVIs need monitoring
effort in order to maintain their diversity; Use of fire and
range grazing need be restricted and should in fact be
avoided because of their usefulness for wildlife.
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