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THE VEGETATION OF SHAI HILLS RESOURCE RESERVE 

SUMMARY 

SHAI HILLS Resource Reserve (c. 5 200 ha) is situated on the Accra Plains c. 50 km NE of Accra. 
The Shai Hills arc covered by 10.8 km2 of low stature evergreen dry forests of the south-cast outlier 
type. The low grassland of the plains (41.2 km2) is dominated by perennial grasses and sedges and 
papilionaceous herbs arc abundant. Tall savanna grassland is confined to slopes over shallow Leptosols 
and lo sites with better water supply. The neem tree (Azadirachta indica), which was introduced about 
80 years ago, has spread throughout the Reserve, occasionally forming dense stands. 

The vegetation of Shai Hills Resource Reserve is fairly undisturbed, in contrast to that of the 
surrounding area, and consists partly of rare and endemic plant communities which arc of major 
conservation interest. The flora includes two endemic and several disjunct and rare species. The 
Genetic Heat Index for Shai Hills, a conservation score based on the rarity of species, is the third 
highest for a forest reserve in Ghana. 

402 species of vascular plants have been identified to date in the Shai Hills Resource Reserve. They 
include 68 tree, 34 shrub, 64 grass and 140 herb species, 93 climbers, l epiphyte and 3 ferns. 

27 rclevcs were sampled using the Ziirich-Montpellier Method (Braun-Blanquet 1964); their 
analysis revealed 5 plant communities and 2 subcommunities. Two additional communities were 
described. 

The Vertisols of · the Plains around Shai Hills carry . SHORT-GRASS SAY ANNA WITH 
SHRUBS/EVERGREEN TREES. This vegetation is unique in Africa. The short-grass savanna 
consists of a small-scale mosaic of physiognomically different types of grassland and of patches in 
which single species dominate. These variations seem to arise due to differences in soil properties. 
Two plant communities could be distinguished: 
The Vetiveria fulvibarbis - Brachiaria falcifera community is a low, relatively open grassland 
composed of perennial grasses and interspersed with shrubs and small trees. 
The Vetiveria fulvibarbis - Borassus aethiopum community has as its dominant feature scattered fan 
palm trees (Borassus aethiopum ); this grassland also has a denser shrub and hush cover. 

·TALL-GRASS SAVANNA is confined to areas where the soil undergoes complete dessication less 
frequently. Two plant communities occupying different sites could be distinguished: 
The Vetiveria fulvibarbis - Andropogon gayanus community is found on steep slopes over Lcptosols. 
Scattered trees are common where deeper soil conditions favour their growth. This community is 
endemic to the Plains. · 
The Pcm11isetum cf. polystachyo11 - Schizachyrium sangui11eum agg. community is a dense grassland 
containing trees; it is confined to alluvial clays in depressions and along seasonal watercourses. 

DRY EVERGREEN FOREST is found on the hilis which harbour a complex mosaic of grassland, 
woodland, thickets and low forest. The Diospyros abyssi11ica - Drypetes parvifolia community is a dry 
evergreen forest of the south-east outlier type and is confined to the slopes of the inselbergs. This 
ecologically and floristically unique forest is of great interest for conservation especially in Shai Hills, 
where the driest stands of this community are found. . 

Dry evergreen thickets dominated by small trees and shrubs (Zanthoxylum xantho:>..yloides -
Capparis brassii community) arc confined to termitarias and hummocks. 

The Za11th0>..ylum xanthoxyloides - Mitragyna inermis community is a dense riverine forest with 
glades in which sedges dominate. 

The following recommendations have been proposed: 
- Protection of endangered plant communities (dry evergreen forest and the Vctiveria fulvibarhis -
A11dropogo11 gaya11us community) 

- control and partial eradication of neem 
- refinement of the current fire control policy 
- monitoring of indicator species 
- proposals for the commercial use of plants 
Fina.lly a list of possible research topics has been given. 
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l. INTRODUCTION 

SI-IAI HILLS Resource Reserve is situated on the Accra Plains, which cover a triangle of c_ 2 800 km:! 
in SE-Ghana between lhc Akwapim Scarp, the Lower Volta and the coast. The Plains form the western 
end of the Dahomey Gap, an area of low rainfall where the West African coastal forest hell is 
inkrruptcd hy savanna. 

The vegetation of the Plains is <listinctly different from that of the typical Guinea savanna (scallereJ 
trees aml tall grasses) aml consists of short-grass savanna, interspersed with woody thickels am! trees. 

The Shai Hills Resource Reserve covers an area of c. 5 200 ha (Fig. 1). It is localed c. 50 km NE 
of Accra and surrounded by sparsely populated land, which is mainly used for cattle ranging. The Shai 
Hills (highest peak Piandawyu, 290 m)1 arc covered by 10.8 km2 of low stature evergreen dry forests 
of the south-cast outlier type (Hall and Swaine 1976, 1981). The low grassland of the plains 
(41 .2 km::!) is dominated by perennial grasses and sedges and papilionaccous herbs arc abundant. Tall 
savanna grnsslnnJ is confined to slopes over shallow Leptosols and lo sites with better waler supply. 
The ncem tree (Azadirachla indica2), which was introduced by the Department of Agriculture for 
shade and firewood about 80 years ago (Thompson 1948), has spread throughout the Reserve where it 
occasionally forms dense stands. 

The vegetation of the Accra Plains and Shai Hills has been extensively studied (Lawson and Jcnfk 
1967; Jcnfk and Hall 1976; Jcnfk and Lawson 1967, 1968; Okali, Hall and Lmvson 1973; Rice 1974; 
Talbot 1981, Jcnfk 1984 and Svi1aine ct al. 1990). A list of the literature dealing with the vegetation 
ecology of Shai Hills is given in appendix 1. 

Jcnfk and Hall (1976) carried out a detailed phytosociological analysis of the vegetation of the 
Accra Plains3 which constitutes a more or less isolated phytogcographical unit. The section of their 
hierarchical classification system which applies to Shai Hills is given in appendix 2 together with a 
Jescription of the herbaceous plant communities distinguished by Rice (1974) and a tabular comparison 
of the different classifications. 

2. GEOLOGY AND SOILS 

The Central Accra Plains consist of Basic Precambrian Gneisses of the Dahomeyan System (age 
uncertain, probably Middle to Late IJrecambrian). The insclbergs (cg. Shai Hills) arc remnants of 
uplifts during the Pan-African episode. The rocks (rich in hornblende gneiss) weather into black or 
<l ark grey calcareous clay and silt and often contuin carbonate concretions (Kesse 1985). 

Brammer (1967) distinguishes two soil consociations for the area of the Shai Hills Resource Reserve, 
namely the Akuse consociation in the plains and the Kloyo consociation in the hills: 
- The soils of the plains which Jcvclopcd over granctifcrous hornblende gneiss (Akuse series) arc 1 -

1.2 m deep and consist of black to dark grey calcareous clays (around 30% montmorillonitc) which 
cause the charncteristic swelling and cracking (V crtisols, F AO 1988). These soils show abunJancc of 
black brittle manganese and shiny black or orange iron concretions. These soils arc shallow 
compared with those of lhc forest zone, resulting in a closer relationship to the underlying rock than 
is usual in tropical soil. Soils developed at the foot hills - slopcwash and alluvial clays - arc contaill(:J 
within the Bumbi series (transition between Alcusc soils and the uplands) and Lupu series (soils in 
major depressions). 

- The soils of the hills (Kloyo series) arc shallow, dark-coloured loams lo clays with a humic, crumbly 
and porous topsoil of up to 30 cm (Lcptosols); lime concretions arc common in the lower parts of the 
profiles. Soils of this series arc moderately well-drained. The soils of the Shai series arc confined to 
strongly-gullied fragments at the western foot of Shai Hills4. Alluvial sandy clays of the Yo11gwa 
series arc found in the central valleys of Shai Hills. 

The pH of all these soils is between 6 and 7 and their nutrient status is generally above average. 
Well marked stream bcJs arc absent due to the physical properties of the Vcrtisob. They have a 

high clay content and watcrlogging is common during the rainy seasons, inhibiting root development, 
particularly of woody plants, which arc often restricted lo thickets on termitarias constructed by 
Odontotermes. 

1 Spelling of geographical l0cations according to K0nl0ah (pcrs. comm:). 
:! Na mes of the authors arc given in the plant list, appendix 3. 
J The dis tribution of the vegetation classes of the Accra Plains is shown on the vegetation map in Jenik and Hall (1976, p. 

l M ). 
4 Most of these soils were removed during the excavation of the quarry in the adjoining hil l. 
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3. CLIMATE 

The mean annual rainfall for Shai Hills - cxlrapolatcd from stations in the vicinity with five or more 
years of rccon.ling preceding 1963 - is aboul 980 mm/yr (Swaine ct al. 1990, Kaiser Engineers no 
date). Recordings from July 1976 to February 1980 (Swaine cl al. 1990) al Camp II give an annual 
average of 760 mm of rainfall. Data recorded between 1956 and 1967, just outside the Reserve near 
the main entrance reveal an average rainfall of 810 mm/yr (Data from the Ghana Meteorological 
Services Department). 

The annual rainfall pattern at Shai Hills, with its two rainy seasons from (March) April to J unc anJ 
from October to November and arid periods from December to February and around August, is 
illustrated in a climntic diagram (Fig. 2). 

29.5 

6.3 

21.7 

SMi Hills (70 m) 
[25-3) 

27.5°C 810 J:ig. 2: Climalic diagram for Su.ti Hills according 10 Waller 
aud Liclh (1960-67). 
Arid periods (ie . rainfall < 2 x 1empcra111rc) arc dotted; 
parallel lines mark periods when raiufall > 2 x 1cru11cra111rc 
aud black areas show rainfall ahove 100 mm (scale 1: 10). The 
y-axis divisions represent 10°C lllld 20 wm or rainfall 
respectively. The name of the station, its alliludc, the annual 
meau temperature aud anuual weau rainfall in mill arc shown 
above 1hc diagram. TJ1c number of years over whid1 
observations were wade (fm tcwpcralllrc and rainfall 
1·cspec1ively) arc shown iu square brackets. The numbers Jcfl 
of the diagram, from top 10 hollow show: meau maxillllllll 
tempcralurc of the warwcst mouth, mean daily temperature 
range aud wean winiurnru of the coldest month. 
Rainfall data for Sbai Hills (a station just otllsidc lhe Reserve 
near the wain eutraucc) for 1957, 1958 aud 1960 arc from the 
Ghana Mctcorolog.ical Services Deparlmcut (Ille figure for the 
1m1111al average ramfall is based on recordings hclween 1956-
1961, 1964 and 1966-1967 which iudn<les 5 years of 
iucomplctc rccordinp),. ~he lcmpcra(urc data _arc from Alrnsc 
(c. 20 km uorth of Shru Hills), 1946 - 1970 (Rice 1974). 

Mean annual temperature.varies little (25 - 28°C), while the diurnal range is up to 7.5°C. 
Strong onshore breezes (up to 6m/sec), which blow fairly stemlily from the south-west, sculpture 

the shape of the woody vegetation of the Plains and determine the distribution of grassland/forest on 
the wind-exposed slopes of the hills. From December to January, dry Saharan .air-masses (Harmattan) 
move southwards over the West African Coast. 

4. HUMAN IMPACT 

The Dangmc Shai lived on the Shai Hills from the Middle Iron Age until July 1892, when they were 
expelled by the British Colonial Army. The Shai people used clay for pottery, wild plants for food (cg. 
baobab leaves) and medicinal purposes and introduced bamboo (Bambusa vulgaris). 

An area of 4 670 ha was proclaimed a Forest Reserve in 1962. After that several exotic tree species 
were introduced by the Forestry Department: Azadirachta i11dica, Tectona grandis (teak) an<l amJ 
Cassia siamea. The lalter two arc confined to the south-western corner of the reserve, while the neem 
tree has spread all over the plains and the foot slopes of the hills. On 05.11.1971 the area became a 
Game Production Reserve (LI 710), it was extended in 1973 lo lhc present 5 200 ha. 

Plans (in the 1970's) to restock the Reserve with indigenous and exotic wil<llifo species led to the 
Jigging of additional waterholes and the ring-fencing of the Reserve. Surveying and preliminary work 
started in August 1972, but it was not until August 1975 that the actual fencing began, it was finaJly 
completed in 1986. 

Rice (1974) stated that up to 500 cattle used to graze daily within the Reserve in 1972. 
!Jothriochloa bladhii, an indicator of overgrazing, is very common south of the former Forest Reserve 
boundary. 

Grass burning is carried out on the Plains during both dry seasons. The Management of the Reserve 
carries out early burning in September/October (sometimes even as late as January, depending on the 
moisture of the grassland) to prevent the build-up of litter. This protects the vegetation of the Reserve 
from hot burns sweeping from outside. Early burning allows regrowth of grasses before the onset of 
the long dry season, thus protecling the soil from wind . erosion, and, because it is not as hot anti 
destructive as late burning, also limits the extent of the damage to the woody vegetation. 

Fire plays an important role in the distribution and spread of grasslan<l in many parts of Africa. 
However, the absence of forest on the Southern Accra Plains in the 'area of lhc shorl-grnss savanna 
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seems to be due to edaphic and climatic factors rather than to the influence of fire (Jcnik anc.1 Hall 
1976)5. Okali ct al. (1973) concluded from evidence of regression of thickets 11 

••• either that for some 
reasons formation of new thickets occurred more readily in the past than in the present, or that the area 
was formerly covered by continuous thicket of which remnants have persisted on especially favourahk 
soil uround termite mounds .... such a break-up ... must have pre-dated historical times. 11

• 

5 . FLORA 

402 species of vascular plants have been identified to date in the Shai Hills Resource Reserve. They 
include 68 tree, 34 shrub, 64 grass and 140 herb species, 92 climbers, 1 epiphytc and 3 ferns. 

A complete list based on an unpublished checklist by J.B. Hall in June 1978 am.I the authors' 
samplings (June to July 1992) is given in appendix 3. 

Details of the distribution, ecology and use of the plants of Shai Hills (and all the other protected 
areas surveyed in this project) have been entered in a data base, which will be an appendix to the 
'Manual for Vegetation Survey, Analysis and Mapping' (Schmitt 1993). 

The flora includes several disjunct, rare and two endemic species (Tab. 1). 

Tab . 1: Species of conservation value of Shai Hills RR (information from Hutchinson and Dalziel 
1954-72, Hall 1979, Brunel et al. 1984, Lock 1989 and Hawthorne and Juam Musah 1993). 

1. ENDEMIC SPECIES: Commiphora dalzielii Grewia megalocarpa 

2. SPECIES WITH LIMITED DISTRIBUTION: 

2.1 Ghana and Togo: Brachiaria falcifera 
Eugenia coronata 

Ceropegia gemmifera 
Tiliacora funifera 

2.2 A few countries Anthericum warneckei Asparagus warneckei 
in West Africa: Bulbostylis filamentosa Craibia atlantica 

Drypetes parviflora Eriosema mofle 
Eulophia sordida Hybanthus thesiifolius 
lndigofera tetrasperma Millettia warneckii 
Orthosiphon incisus Premna quadrifolia 
Ruellia togoensis Rytigynia nigerica 
Tapinanthus farmari Triaspis odorata 
Triclisia subcordata Tylophora dahomensis 
Uvaria ovata Vanguireopsis spinosa 
Vetiveria fulvibarbis Vigna filicaulis 

3. DISJUNCT SPECIES (Small populations in Ghana very remote from other populations) : 

Crossandra nilotica 
Ophrestia hedysarojpes 
Vepris heterophyfla 

* Ochna ovata * 
Kalanchoe lanceolata 

4. STAR RATING (based on species rarity in Ghana & internationally; from Hawthorne & Juam Musah '93)** 

G ''d . *** o,, star species: Blue star species:*** 
Combretum zenkeri 
Crossandra nilotica 
Grcwia carpinifolia 

Black star species:** 
Ccropegia gemmifera 
Commiphora dalzielii 
Eugenia coronata 
Grewia megalocarpa 
Ruellia togoensis 

Asparagus warneckei 
Craibia atlantica 
Ritchiea reffexa 
Triaspis odorata 
Uvaria ovata 

Millettia thonningii & warneckei 
Ochna ovata 

* 
** 

* ** 

Vepris heterophylla 

IUCN category R ( = rare) 

Premna quadrifolia 
Rytigynia nigerica 
Sansevieria liberica 
Sorindeia warneckei 
Triclisia subcordata 
Uvaria chamae 
Vangueriopsis spinosa 
Zanthoxylum xanthoxyloides 

A conservation score (Genetic Heat Index) based on the rarity of the species (Star Rating) revealed the 
t hird highest value for the high forest zone of Ghana. 
Black star. Species which are rare internationally and at least uncommon in Ghana 
Gold star: Species which are fai rly rare internationally and/or in Ghana 
Blue star: Species which are widespread internationally but rare in Ghana, or vice-versa. 

5 Jenfk and Hall's conclusion that the absence of savanna trees iii' the short-grass savanna results from cdaphic and dimalic 
factors is based on fire exclusion experiments . The vegetation of a lire protected si te in the urea of the s hort-grass savan na 
(Velivl!r ietalia) has undergone very few changes, while in the tall -grass savanna (Amiropogo11etafia) 1)[ the Northern Accra 
Plains. forest has developed on the fire protected site, which was established in 1957 (Cars1)11 and Abbiw 1990. Swaine cl 
al. 1992). 
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6. VEGETATION SURVEY AND CLASSIFICATION6 

The vegetation of the Shai Hills Resource Reserve has been de.scribed by Jenfk an<l Hall (1976) in their 
11oristic phytosociological classification of the plant communities of the Accra Plains, an<l hy Rice 
(1974) in his phy.siognomi~ classification of the grassland vegetation of Shai Hills Resource Reserve. 
Furthermore the forests of Shai Hills have been .studied in detail by Hall and Swaine (1981) an<l 
Swaine cl al. (1990). 

Jcnik and Hall's lloristic classification is of only limited use for management planning and Rice's 
work is restricted to grassland , however, based on their work it was possible to reduce the time 
necessary for the field work considerably. A comparison of the different classifications is given in 
appendix 2. 
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27 relcvcs (stnn<ls) were sampled in 
June and July 1992 (their locations 
arc given in appendix 4). Each 
sampling plot was larger than the 
minimal area, which in grassland was 
18.5 m2 (Fig. 3), ic . 20 m2 were 
sampled and in fore.st 45 m2 (Schmitt 
1993), ie. 50 m2 were sampled. 

fi g. 3: Species/area curve for 
grassland vegetation of Shai Hills 
lksource Reserve . 

The analysis of 42 rclcvcs (27 from this study and 15 from Jcnfk and Hall (1976)) revealed 5 plant 
comn . ..; .iitics and 2 subcommunitics. The resulting vegetation table is shown in appcmlix 5. Two 
.idditional communities, not shown in the vegetation table, arc also described in section 7. 

6. l V cgetation mapping 

The vegetation of Shai Hills Resource Reserve was mapped using aerial photographs (scale l: 40 000) 
taken in December 1974 and updated by field observutions and measurements. Based on this the final 
vegetation map (appendix 6) was drawn using Freelance Graphics Version 4.0. 

6.2 Vegetation monitoring 

A system of permanent plots has been suggested for the monitoring of the impact of burning and 
grazing on the vegetation. 

Each of the subplots should be treated in a different way in order to monitor the impact of grazing 
and fire (hot and cold burns) on the vegetation. The initial sampling should involve a complete 
vegetation inventory and site description together with a map of the exact location, basal area and 
canopy area of shrubs and trees. In addition, photo-documentation of the subplots should be stnricd. In 
each subplot stratified sampling along transects should be carried out and repeated every year. The 
data to be recorded arc: abundance for all species; basal cover, height and mortality of shrubs and 
trees; grazing; erosion and degree of damage to trees by fire. 

For the monitoring of the spread of Azadirachta indica sec section 8.1, page 15. Indicator species for 
monitoring overgrazing and disturbance arc listed in the same section on page 16. 

6 A detailed description of the methodology (!he Zlirich-Monlpcllicr Method, Braun-Blanquet 1964) is given in a separate 
report (Schmitt 1993). 
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7. VEGETATION (appcnJix 5) 

The vegetation of the Accra Plains has been described in various physiognomic terms: savannah forest, 
parkland, coastal savannah, coastal forest-savanna mosaic, coastal shrub and grasslanJ, coastal thicket 
and grassland, West African dry coastal forest, termite-mound thicket and seasonally waterloggeJ 
grassland. Following the so-called 'Yangambi Classification' (CTA 1956) Jcnik and Hall (1976) 
classified the vegetation of the Plains as forest, thicket, savanna and steppe. The term steppe has been 
used in many different contexts, but it is commonly used for temperate vegetation only . In order to 
avoiJ confusion, the widely accepted physiognomic-ecological classification of the plant formations of 
the earth (Mueller-Dombois and Ellenberg 1974) will be followed here and the steppe vegetation will 
be classified either as short-grass savanna or as short-grass savanna with shrubs/evergreen trees. 

7. l Short-grass savanna 

The Vertisols of the Plains around Shai Hills, which are liable to seasonal alternation of watcrlogging 
anJ drought, carry short-grass savanna with shrubs/evergreen trees. Other areas with black clays in 
Africa do not harbour similar vegetation, probably because of differences in rainfall. This vegetation is 
unique in Africa. 

The short-grass savanna of Shai Hills Resource Reserve, although floristically very uniform, 
consists of a small-scale mosaic of physiognornically different types of grasslands and of patches in 
which single species dominate. This seems to be due to soil conditions, ie. mainly differences in 
Jrainagc . For further explanation sec section 7.5. 

The short-grass savanna could be divided into 2 plant communities: 

7 .1.1 The Vetiveria fulvibarbis - Brachiaria falcifera community 

The Vetiveria fulvibarbis - Brachiaria falcifera community (appendix 5, columns 1-26) is a g~nerally 
low, relatively open grassland of perennial grasses with heights averaging between 60 and 140 cm. 
The mean plant cover is 70%, the mean species number is 15. The bare soil between the tussocks often 
covers around 40%. 

This grassland is dominated by Vetiveria Julvibarbis, Andropogon canaliculatus agg. 7, Brachiaria 
falcifera and Fimbristilis ovata and _interspersed with shrubs and small trees of Combretum fragra11s 
and Lonchocarpus sericeus (up to 6 m high), while Pterocarpus eri11aceus was found less frequently . 
Common herbs between the bunch grasses arc Eriosema molle (in contrast to Jcnik' s anJ Hall's 
findings), Cassia mimosoides, J11digofera subulata, Polygala an.maria anJ P. gui11ee11sis and the 
creeper Rhynclwsia sublobata . The J clicale pink flowers of Striga linearifolia arc another conspicuous 
fe ature of the herb layer. The grasses Sporobolus pyramidalis, Schizachyrium sanguineum and the 
sedges Bulbostylis filamentosa, Cyperus dilatus and Fimbristyis pilosa agg. 8 may be abundant in 
places. 

This community includes a wide spectrum of physiognomically different types of grasslanJ, from 
low and open to dense and medium-high, with very little variation in floristic composition. These 
different types of the Vetiveria fulvibarbis - Brachiaria falcifera community (mapped as one unit) 
constitute most of the grass cover of the plains around Shai Hills. The only sites from which they arc 
absent are moist depressions (see section 7.2.2) and termitarias (sec section 7.3.2). 

Heteropogon contortus dominates in small patches (cg. in the area NE of the hills, also in contrast 
to Jenfk's and Hall's findings), within the Vetiveria fulvibarbis - Brachiaria falcifera grassland, hut no 
separate type has been distinguished because no correlation with site conditions coukl be established in 
this survey. Bolhriochloa bladhii is found more frequently in areas which, until recently, were subject 
to heavy grazing, cg. south of the former Forest Reserve boundary. 

Baobab (Adansonia digitata) is common in areas of former settlements, cg. on the hills and along 
the seasonal river that runs more or less parallel to the eastern perimeter fence. 

The Vetiveria fulvibarbis - Brachiaria falcifera community was divided into two suhcommunitics. 

7 A11dropogo11 ca11a/iculatus can be dis tinguished from /\ 11dropogo11 asci11odis by n lufl of white hair in the hiuf axi l and lhu 
awnlcss upper gl um l.lf lhc sessile spikelct. These grasses occasio11ally grow h.>ge ther, l>ul have 111,1 been distinguished in lhis 
survey, because th is distinction would be of m) rclevunce to muna~cmelll planning. Therefore both spedes will hu grouped 
under the name of the dominant species: A11dropogo11 ca1ialiculatu~· agg . . 

:; Fimbristyis pilosa and F. i.·cabrida often grow together, but ~~ll only be distinguished hy lhc number of spikelets and lhe 
shape of the achene. Furthermo re the culms of Fimbristyis scabri,/11 arc ribbed al the top. However, Fimhri~·tyis pilosa 
seems to he the more common species . 
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7. l.1.1 The Desmodium subommunity 

This suhcommunity can be distinguished from the Lonchocarpus sericeus suhcommunity hy the 
presence of various species of the genus Desmodium (cg. D. ramosissimum and D. gangeticum var. 
gangcticwn) and the generally denser and taller shrub/tree layer which is often dominated by 
Combretum fragrans. 

7 .1.1.2 The Lo11chocarpus sericeus subcommunity 

The Lonchocarpus sericeus subcommunity is characterized by the regular occurrence of shrubs and 
small trees of Lonchocarpus sericeus. Ipomoea sepiaria and Zanthoxy/um xantlwxyloides occur 
occa:-;ionally. 

7 .1.2 The Vetiveria fulvibarbis - Borassus aethiopwn community 

Scattcre<l fan palm trees (Borassus aethiopum), which have a wide ecological and geographical range, 
arc the dominant feature of the grassland in the plains north of Shai Hills9. In this area a denser shrub 
and bush cover, dominated by Eriosema mo/le and Combretum fragra11s, prevails. Shrubs and small 
trees of Zantho:>..ylum xa11thm .. yloides, Bridelia Jerruginea and Annona se11egale11sis were recorded 
occasionally. The grass cover differs from that of the Vetiveria fulvibarbis - Brachiaria falcifera 
community by the additional frequent occurrence of Fimbristy/is triflora and the lower abundance of 
Vetiveria fulvibarbis. 

There arc no obvious Jiffcrenccs in site conditions or burn-patterns compared with the area where 
the Vetiveria fulvibarbis - Brachiaria falc,fera community dominates; the higher bush/tree cover may 
be due to higher rainfall north of the hills. This assumption is supported by the results obtained from 
rainl'all maps of the Accra Plains (Swaine ct al. 1990, Kaiser Engineers no date). Another possible 
explanation could be differences in site conditions. The land north of the Hills slopes gently towards 
the river north-cast of Shai Hills, this may result in changes in drainage and a slightly helter water 
supply nearer the river, where the higher shrub cover is found. 

7 .2 Tall-grass savanna 

Tall tussock grassland composed of species of the genera A11dropogon, Hyperthelia , Ilyparrlzenia, 
Rottboellia and Schizachyrium is confined to areas where the soil is less subject lo complete 
dl!ssication. Most of these species arc late flowering, their rcslativc abundance may have been 
un<lcrcstimated because the field work was carried out in June and JuJylO. 

Two plant communities occupying different sites could be distinguished within the tall grassland. 

7.2 . l The Vetiveria fulvibarbis -A11dropogo11 gayanus community 

The Vetiveria fu/vibarbis - Andropogon gayanus community is a grassland with an average height of 
140 cm (growing up to 2.5 m high) and an average cover of 90%. This grassland is mainly confined to 
steep slopes over Lcptosols. 

Vetiveria fulvibarbis, A11dropogo11 gayanus , llyperthelia dissoluta, Ctenium newtonii, Cymbopogv11 
giganteus, Schizachyrium sanguineum, S. schwei11furthii and Rottboellia cochi11chi11e11sis constitute the 
grass layer. The dominant species vary according to the moisture of the site, cg. Schizachyrium 
dominates in marshy sites, while Vetiveria prevails in better-drained areas. The ground layer is 
species-poor with Galactica tenuiflora being locally common. · 

Scattered trees (cg. Lo11chocarpus sericeus and Combretum fragrans) arc common where soil 
conditions favour their growth. For reasons of simplicity they have been included in mapping units 
"Tall- an<l short-grass savanna mosaic with trees". 

9 Jcnfk and Hall (1976) placed one relcvc (no. 130 in appendix 5) from lhc nor thern summit of Shai ll ills provisinnally in lhc 
ussncialklll Dora~·so athiopwn - Hypcrtlwlil!lum disso/utac, w hich in ils typical form is confi ned lo deep sands in the NW 
l'lains . Three relcvcs (no . 11-13) from 1hc nor lhern pa rl or lhe Reserve are , despi te their differences, provisionall y g rouped 
toge ther wilh relcvc no . BO i.n Lhc V11tiveria fulvib,1rbis - llora~~·us aethiopum community (columns 27-30 in apix:ndix 5). 

10 Rice (1974) rcpons that "During December ii (!1yparrhe11ia sp) is very conspic_uous in small pa1d1cs scallercd lhr\lughout 
the reserve and very abundant in the hills and along the weslern side llf the reserve ." 
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This community seems to be congruent with the association Bridelio Jerru11gi11ea - Vetiverietum 
Julvibarbis (Jcnfk and Hall 1976; sec columns 31-36 in appendix 5), which is emlemic to the Plains 
and therefore of major interest for conservation. 

7.2.2 The Pe1111isetum cf. polystachyo11 - Schizachyrium sa11gui11eum agg. 11 community 

The Pcmnisetum cf. polystachyo11 - Schizachyrium sanguineum agg. community (colums 37-39 in 
appendix 5) is a dense , up to 2.5 m high grassland, which is confined to alluvial clays of the Lupu 
series in depressions and along seasonal watercourses and to a lesser extent to soils with better internal 
drainage around thickets and termitarias. 

This community is named after the dominant grass species. Other, less frequent grasses arc 
Brachiaria falcifera, Paspalum scorbiculatum and Panicum porphyrrhizos, while Vetiveria fulvibarbis 
was found only occasionally. Herbs arc rare and only shrubs of Lo11chocarpus sericeus were reconlcd 
more frequently. The ornamental white t1owers of Crinum zeylanicum with their broad pink stripes arc 
a conspicuous feature of this community. 

The trees Mitragyna inermis and Lonchocarpus sericeus are common in this grassland, and 
Azadirachta indica seems to invade it, especially towards the edge of the riverine forest. 

7 .3 Dry evergreen forest and thickets 

The forest vegetation is confined to the hills which harbour a complex mosaic of grassland, · woodland, 
thickets and low forest. The factors determining this distribution arc not yet fully understood, hut 
better-developed forest seems to be associated with deeper soil and soil with better internal <lruinagc. 
The extent to which former human impact and fire have influenced this mosaic is not known. 

The mosaic of different forest types, thickets and small glades only has been mapped as "Mosaic of 
undisturbed Diospyros - Drypetes community, single species forest and thickets", while areas where 
grassland prevails have been mapped separately. Small patches of forest/thicket arc found on 
tcrmitarias throughout the Plains, but have not been mapped separately. 

7. 3 .1 Dry evergreen forest 

7 .3 .1.1 The Dio~pyros abyssinica - D,ypetes parvifolia community 

The dominant forest type of Shai Hills, which was classified as D1ypeto parvifoliac-Dimpyretum 
abyssinica by Jcnik and Hall (1976; sec columns 41 and 42 in appendix 5), is an example of the south
east outlier type (Hall and Swaine 1976, 1981); it is confined to isolated fragments on the Accra Plains 
where it is found on the slopes of the inselbcrgs. It is characterized by low stature (10 - 15 m, with' 
scatlcrcd emergents of Ceiba· pc11ta11dra and A da11so11ia digitata), high stem density, eve rgreen trees 
and sh rubs, sparse undergrowth , the presence of large lianas , low species diversity12, disjunct species 
(Crossa11dra 11ilotica, Och11a ovata and Vepris heterophylla), and is confined to areas of low rainfall 
( < 1000 mm/yr) and relatively nutrient-rich soil. . 

This forest can be classified as a dry evergreen forest, because of the trees commonly encountered 
only Millettia tho1111i11gii and Diospyros mespiliformis arc deciduous. Other deciduous trees - Ceiba 
pe11ta11dra, Antiaris africa11a and Mi/icia excelsa - arc less common, but found occasionally in patches 
in which they dominate (cg. Ceiba pe11ta11dra cast of Sayu and Afze/ia africana on the west-facing 
slopes north of the quarry). No separate types have been delineated due to the small size of these 
patches which arc found scattered within the Dio~pyros abyssi11ica - Drypctes parvifolia community, 
and because "The low diversity of the flora leads to a high degree of gregariousness amongst the 
trees." (Hall and Swaine 1981 , p. 87) . 

The fo rests of the hills often consist of two strata, the upper of which is dominated by Dio.\p)>ros 
abyssi11ica, D. mespi/1/ormis and Millettia thonnillgii ; the lower is dominated by Drypetes parvif olia 

11 Schi:ad1yrium sanguimm m and Sc/1iwchyrium ~·c/1wd11fur1hii can be distinguished by the length of the lohes of the upper 
lemma or the sessile spikclel. Their physiognomy is rather si milar although S. sa11,::ui1111um is tnlh: r nnd has ve ry lme 
inc:~lnspicuous hai r-like awns . while S. :.·cl1111t:i11furthii has fi ne bent hai r-like awns. Sterile specimens rould thus 1101 be 
dis tinguished in the fie lds and bQ lh species have been grouped under Schi1.achyrium sa11gui11 .:u111 agg. , whi<'J1 seems 10 he 
the dominant species. 

12 Jenik and Hall (1967) give a mean number of less than 20 species in a 400 m2 rclcve. 
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anJ Vepris /zeterophylla 13 . The shrubs E1)1t/zroxylum emargi11atum am.I Crossa11dra 11iloticu me 
commonly found in this forest as arc lhc following climbers and lianas: Asparagus warneckei, Uvaria 
ova ta, Ritchiea deflexa, Tiliacora jimifera, Salacia leptoclada and Prem11a quadnfolia. The ground 
layer in this generally very dense forest is dominated by the broad-leaved grass Setaria barhata. 
Typical profile diagrams of this forest type arc given in Hall and Swaine (1981, p. 89) and Swaine ct 
al. (1990, p. 36). 

The Dioc,pyros abyssi11ica - D1ypetes parvtf olia forest is confined lo soils of lhe Kloyo series and 
found in valleys, sheltered sites of hills and summits where fog is more frequent. 

This ecologically and 11oristically unique forest (Jcnik and Hall 1976, Hall and Swaine 1981) is of 
great interest for conservation, especially in Shai Hills, where the driest stands of this community me 
found. Swaine ct al. (1990) state that similar forests have been reported in East Africa and New 
Guinea, however, allhough this kind of forest is probably widespread, it is only of scallcre<l and 
limited extent and therefore its conservation is of great importance. 

7 .3 .2 Dry evergreen thickets and riverine forest 

The forests of the thicket clumps have been classified as Fagaro zantho;.,yloidis14 - Capparidum brassii 
(Jcnfk and Hall 1976) and their ecology has been studied in detail by Lawson and Jcnik (1967) and 

. Okali el al. (1973). The riverine forest has been described here for the first time and is included in lhc 
same community group because of 11oristic similarities. 

7 .3 .2.1 The Za11tho)..ylum xanthoxyloides - Capparis brassii community15 

Thickets dominated by small trees and shrubs, which seem to regenerate by coppicing, arc confined to 
sites with relatively favourable soil conditions, cg. tcrmitarias and hummocks. Many woody species in 
these dense thickets arc thorny und lianas arc abundant, resulting in a sparse or even absent ground 
layer. 

Dominant shrubs/small trees arc: Zantho;.,ylum xanthoxyloides, Allophyllus africanus, Clause11a 
a11isata, Securinega virosa, Grewia carpinifolia, Ehretia cymosa, Mareya micra11tha, Capparis brassii 
and Uvaria spec .. Azadirachta indica and Millettia th01111i11gii arc common in places. Opilia ame11tacea 
is the dominant liana. 

Baboons seem to play an important role in the spread of thicket vegetation to areas of rock outcrops 
within the savanna (sec section 8.2). 

7 .3 .2.2 The Zanthoxylwn xa11t!wxyloides - Mitragyna i11ermis community16 

The dense riverine forest along the seasonal river (that runs more or less parallel to the eastern 
perimeter fence) is dominated by Zanthoxylum xantho.xyloides, Mitragy11a inermis, Lo11clwcarpus 
sericeus and Azadirachta indica growing up to 12 m high. 

This forest, which mainly consists of only a single storey, is so dense that only a very sparse 
undergrowth can develop on the black clays which are waterlogged/flooded for several months during 
the year. The ncem tree dominates in patches and the vigorous regeneration consists exclusively of 
Azadirachta indica, indicating that neem is going to suppress the indigenous trees. 

Glades, where sedges and grasses such as Schizachyrium sanguineum and Pe1111isetum spp. 
dominate, are found scattered within this forest type. These glades and the forest-fringing Pe1111isetum 
cf. polystachyon - Schizachyrium sa11gui11eum agg. community have not been mapped separately. 

7 .4 Vegetation of porn.ls 

The white-flowered waterlily Nymphaea lotus is a conspicuous feature on some of the artificial ponds 
in Shai Hills, which arc often surrondcd by a belt of the tall sedge Cyperus exaltata . 

No <lctailed study of this vegetation has been carried out, because aquatic plant communities arc 
widespread and remarkably similar throughout tropical West Africa (John 1986, see also Schmitt and 
Ai.lu-Nsiah 1993). 

D Other canopy trees, cg. the up lo 35 m high Elaeoplwrbia gra11difolia, occur only as scattered specimens and arc therefore 
not used for the classification. 

14 New name Zanthoxylum xanthoxyloides. 
15 Although no rclcvcs were placed in these communities, field observations confirmed the findings of Jcnik and Hall (1976) . 
16 Description based on field observations only. 
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7.5 Transect through the savanna vcgclation cast of Shai Hills 

The plains surrounding Shai Hills arc of an overall convex shape. For the cast si<le of the Hills, this is 
clearly illustrated in Fig. 4, together with the differences in soils/drainage and the resulting vegetation 
pattern. 

The better-drained Lcptosols of the hilJs enable the growth of low forest, while wet depressions an<l 
shallow, stony sites favour the establishment-of grassland. 

The eolluvial soils provide sites for a wide variety of plant communities such as tall-grass savanna, 
thickets and forest, depending on drainage, wind exposure and biotic impact (cg. in areas where 
hahoons contribute to the spread of certain species). 

The short-grass savanna of the plains varies from low and open grassland near the hills (where 
there is surface run-off due to a high amount of clay) to medium high and dense grassland closer to the 
seasonal watercourse (slightly better internal drainage), while swampy grassland is confined to the 
edges of watercourses and ponds. 

Within low and open grassland- the micro relief varies within a very small scale. The areas of 
shallow soil (on hummocks) arc covered by low and open Vetiveria grassland, while the soils in 
depressions favour the growth of grasses and harbour Vetiveria grassland of medium height. 
Hummocks with favourable soil conditions (ie. relatively deep soils) and termitarias arc occupied by 
thickets (Zanthoxylum xanthoxyloides - Capparis brassii community), along the edges of which tall
grass savanna communities arc often found. 

w E 

Vegetation Ory ev.-grean forest Shorl-'l"03S sovonno Riverine forest 

(thickol elc.} (low 011<1 open} (medium high and dense) 

Soil Lepolsal Ver~sol 

collwium onwium 

! 

Drainage Good Poor ! Very poor 

(with hi<,ih ...-race run-arr) (with better internal drainac;ia) ! 
: 

Fig. 4: Schematic transect through the savanna vegetation cast of Shai Hills (not to scale). 
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8. RECOMMENDATIONS 

S. l Management objectives 

PROTECTION OF ENDANGERED PLANT COMMUNITIES 

The vegetation of Shai Hills Resource Reserve is fairly undisturbed, in contrast to that of the 
surrounding area, and consists partly of rare and endemic plant communities which arc of major 
conservation interest. Amongst the species of conservation interest found in the Reserve (sec Tah. 1) 
arc 2 enc.lcmic and several disjunct species. 

* The south-cast outlier dry evergreen forest of Slmi Hills is the driest type of forest in Ghana anc.l 
many of the forest species arc growing al their geographical and ecological limits. The protection of 
this unique forest is very important, particularly since it is endangered by the invasion of necm trees 
and by baboons. 
Baboons (Papio anubis) contribute to the 
distribution of seeds of some of the dominant 
trees (Diospyros abyssinica and Drypetr:s 
parvifo1ia 1 ), but only improve the 
germination of the nccm tree (Aiadirac/1ta 
indica ), Nauclea laiifolia and Securi11ega 
virosa - all species of secondary thickets and 
savanna (Lieberman ct al. 1979). This leads 
to the spread of preferred food plants within 
the habitat of the baboons (hilly areas and 
isolated rocks). The foot slopes of the Hills 
arc already covered in large parts by dense 

stands of neem, which seems to be invading the 
lower and middle slopes. Baboons may further 
contribute to the decline in species diversity of 
the dry evergreen forest. Swaine et al. (1990) 
reported that Millettia tho1111i11gii died after 
bark-stripping by baboons, and that baboons 
also break · stems of the abundant shrub 
E1ythro:,..ylum emarginatum and browse 
Diospyros abyssinica seedlings. 

l Lieberman cl a. (1979) list 59 species whose seeds arc 
propagated via baboon dung. 

* The Vetiveria fulvibarbis -A11dropogo11 gayanus community (section 7.2.l) is cn<lcmic to the Accra 
Plains (Jcnfk and Hall 1976) and should therefore be protected, especially from destruction by fire 
and the invasion of Azidarachta indica. 

* Marshy vegetation is only of limited extent in the dry Accra Plains and within the Reserve is 
restricted to small areas around some dams. IL should be protected from destruction during the course 
of the manipulation of the dams. 

* Another endemic plant community described by Jcnfk and Hall in 1976, Eriosemato grisei -
Andropoge11etum schire11sis (alliance Eriosematio11 mo/Lis, order Andropogonetalia ascinodis, class 
Hyparrhenietea Jcnfk and Hall 1976), was confined to a pyroxenite dyke running north-south to the 
cast of Krobo Hill (north of Shai Hills). The inclusion of this community - if it still exists and if it is 
located close enough to the present Reserve boundary - could be considered. 

CONTROL AND PARTIAL ERADICATION OF NEEM 

Azadirachta i11dica was introduced into Ghana by the Department of Agriculture around 1912, and by 
1948 had already become a pest: "Once established the seedling necm is hard to eradicate .... We 
spcn<l scores of pounds each year getting rid of root suckers and new bird sown trees ... We have 
found the stumps and roots very hard to kill." (Thompson 1948). Nccm is fast growing and of 
medicinal value17. Many areas of the Accra Plains, which were covered by grassland a few decades 
ago, arc now covered by dense necm thickets. These thickets Jo not allow the growth of grasses or of 
any ground layer, especially when they arc associated with the weed Chromolae11a odorata. The 
penetration of fire into the Necm-Chromolae11a thickets is thus prevented. 

In March 1991, neem stands covered an area of c. 10 ha along the ring road inside the Slrni Hills 
Resource Reserve (Report Senior Game Warden). These forests reduce the amount of forage for 
ungulates and the visibility for game viewing. Therefore, the Reserve Management have decic.lcd to 
remove the dense necm stands by cutting the. trees by hand and selling them as firewood. In addition 

17 Juice of neem leaves and seed oil is used for ils anlhelminlhic properties. These, however, arc quc:slionahlc. The seeds 
contains a rcpellanl against locusts (the major active conslitucnl is azadirachlin) Butterworth, J .H. and Morgan, E.D. 1971: 
lnvestigalion of lhc locust feeding inhibition of lhc nccm !rec, Azadirachta indica. - J. Insect Physiol. 17: 969-977. The 
leaves arc used to !real malaria. 
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some patches are to he left as habitats for hahoons and birds. Neem coppices profusely after it has 
heen cut and therefore must be removed again and again in order to provi<le the space anJ light 
necessary for grasses to germinate. Seeding of grass species has been suggested to prevent neem from 
invading the cleared areas again (species used should he selected according to the dominant species of 
the,plant community in the particular area and according to their fodder value - sec Tab. 2). 

This policy does not take into account the impact of baboons on the spread of neem and on the Jirect 
and indirect destruction of the natural vegetation. It is therefore suggested that neem should be 
eradicated completely wherever possible and that attempts should be made to stop its spread into areas 
of undisturbed natural plant communities. 

* Eradication of neem: 
This seems to be possible only in clearly defined stands of mature trees, where the trees can be fclleJ 
and the coppicing shoots removed repeatedly until grass cover has become rc-cstahlisheJ. This can 
be accelerated by seeding of appropriate grass species. 
The use of arboricidcs cnn not be recommended, because of the expense and because a trial al Sankal 
Agricultural Project (near Katamanso) using Garlon *2 showed that the mcthoJ was not very 
effective. 

* Control of the spread of neem: 
There arc three areas where neem is spreading: 
- from the foot slopes of the hills to the forest and glades on the middle and upper slopes and hill-

tops 
- in thickets all over the plains 
- within the riverine forest 
Access to all these areas is difficult and ncem has already occupied large areas, so that - in view of 
the vigorous germination and coppicing and the fire resistance of the ncem tree - eradication seems to 
be impossible. However, the natural and unique vegetation of the Reserve must be protected through 
the prevention of further spread of neem in undisturbed areas. 
# A measure contributing to the control of the spread of neem would he the reduction and subsequent 
· control of the numbers of baboons. 

# Cutting of neem trees should be considered for the middle and upper slopes anJ the tops of Shai 
Hills as well as, in the long term, the systematic cutting of the dense stands at the foot slopes. 
Monitoring of the spread of neem trees up the slopes can be done relatively easily by placing 
transects along existing trails and quantifying the presence of neem within marked plots (Fig. 5). 

The number of neem trees (all height classes) should be counted within a series of rectangular 
(lxSm) plots placed along the path up to Hionweyu behind Camp II. The corners of each plot 
should be marked permanently with painted metal poles and an exact map of their location should 

Sampling plal ( 1 x 5 m) -

Painted metal past ---~ 

Path 

be drawn. The distance between inJiviJual plots shoulJ 
be about 15 m. The plots should extend from the dense 
neem stand at the bottom of the slope up to the forest 
not yet invaded by neem. The outline of each plot 
should he demarcateJ by rope for the actual counting, 
which should be carried out annually using ficld-data
sheets de singed for the purpose. The results can he 
easily displayed using bar-charts. The schematic 
arrangement of the plots is shown in figure 5. 

Fig. 5: Schematic arrangement of rectangular plots for 
the monitoring of the spread of necm up the eastern 
'slopes of Shai Hills. 

# The spread of neem from the riverine forest might be slowed down by hot burns/backfires (sec 
below). The eradication of necm within the riverine 'forest seems impossible. 
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FIRE CONTROL 

A plantation of teak serving as a fire break along the Reserve boundary is in the process of being 
established along a 10 m wide strip insiJe the perimeter fence. However, a strip plantation outside the 
fence (20 m wide) in combination with a 10 m wide cleared fire break (perimeter road) insiJe the fence 
should be considereJ for the following reasons: 
- The total fire break is wider and therefore more effective. 
- Pat rolling and maintenance of the fence would he easier and visibility of the fence would not he 

obstructed. 
- The teak plantation outside the Reserve could provide fuel wood and building material for the local 

population. 
nh. Teak produces alot of leaf litter and it is not clear that it will actually function effectively as a 
green firebreak. 

The current burning programme uses cold burns in patches to ensure that enough forage is ldt for 
wildlife and that the danger of hot burns sweeping from outside the Reserve is minimized. Areas with 
shallow soils arc burnt first (cg. nMth and west of Sayu) and the influence of the wind t.m the burning 
is taken into consideration. 

The wind in the northern part generally blows in a southerly direction in the morning and changes to 
northerly directions around noon. The wind in the southern part blows in a westerly direction during 
the morning and changes lo the cast later in the day. Wind from the south/south-cast dominates cast 
and west of the hills. The ideal time for II green II burning is from 7 .30 until 9 .30 and after 17 .00 hours , 
and for · "clear" burning bet,veen 12.30 am! 15 .30 hours. 

The current burning policy seems very appropriate for its desired objectives. It can he· described as 
ecological burning (Vcscy-FitzGerald 1972), which means burning is carried out according to the 
moisture content of the vegetation, which normally follows a topographic gradient (grassland on 
shallow soils of upper slopes is hurnt first, that in valley bottoms and moist depressions last). 
However, in view of the unwanted spread of the necm tree, a change of this policy in certain areas of 
the Reserve should be considered. 

* Hot burns or backfires [the heat of the fire is not only determined by the amount of fuel and its 
<lryness, but also by the direction of the fire in relation to the wind; backfires - fires moving against 
the wind - arc hotter and their maximum temperature is nearer the ground than hem.I fires 
(Daubenmire 1972) could be considered to try to control the spread of neem from the riverine forest 
into the surrounding savanna. This would require the construction of appropriate firebreaks on either 
side of the riverine forest and the careful monitoring of the results. 

MONITORING OF INDICATOR SPECIES 

The following grasses arc indicators of overgrazing: Bothriochloa bladhii, Cymbopogon giganteus and 
J/ctcropogo11 contortus. Their distribution and abundance should be monitored using a system of 
permanent plots. 

The weed Chromolaena odorata is an indicator of disturbance and can be used to assess the success of 
management measures which aim to protect or rehabilitate the natural vegetation. 

UTILISATION OF USEFUL PLANTS 

Vetiveria fulvibarbis has been recommended by FAO as an erosion protection plant, and Ghana Grains 
Development Project has already contacted the GWD in order lo get seeds and plant material from the 
Reserve for erosion protection plantings. This could be considered as a further source of revenue 
generated from the Reserve. 

A trial looking at the possible use of Clauscma anisata in the production of Pernod is currently 
underway in Indonesia (Grainger, pers. comm.). If the results are positive plantations of Clause11a 
anisata could be considered in disturbed sites within the Resource Reserve. 
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8.2 Suggested further research 

In the following list research topics which could provide further useful baseline data for management 
planning are suggested. · 

* SUCCESSION AND DIVERSITY IN THE DRY EVERGREEN FOREST: Swaine ct al. (1990) 
concluded from measurements of recruitment, mortality and growth in a Dio"\pyros abyssinica -
D1ypetes parvifolia forest that it represents a later stage of succession of forest regrowth after 
cessation of farming 100 years ago, and that this succsession results in a decline in species diversity. 
No known pioneer tree species is found in Shai Hills. Only Vepris heterophylla seems to colonize 
open ground by spreading from the forest margins. 
Swaine ct al. established a permanent plot in the forest near Hionweyu, which provides an excellent 
opportunity for continuing the study of succession - probably in collaboration with Dr. Swaine from 
the University of Aberdeen. 

* IMPACT OF BABOONS ON THE PROPAGATION OF CERTAIN SPECIES: Baboons (Papio 
anubis) contribute to the distribution of seeds and improve the germination of trees of secondary 
thickets and savanna. However, the extent to which baboons contribute to the spread of nccm in the 
area of Dim,pyros abyssinica - Drypetes parvifolia forest is not known and needs intensive research 
and monitoring. Furthermore bark-stripping and browsing of tree seedlings by baboons has been 
reported, but more data, and especially knowledge about the extent of this destruction, arc rcquircJ. 

* THE ECOLOGY, SPREAD AND CONTROL OF NEEM (Azadirachta indica): This could be 
studied by making observations on phenology and measurement of: growth-rate (Jiametcr, height), 
sccu production, germination rate, survival rate of seedlings, vegetative propagation rate, 
propagation by baboons and birds and litter production of Azadirachta indica. A system of 
permanent plots in which different treatments arc applied: cg. no fire, controlled cold and hot 
burning, ring barking, cutting, different arboricidcs and no treatment is suggested. 

* DIE-OFF OF TREES: Many branches of Combretum and Lonchocarpus shrubs and trees all over the 
reserve seem to dry out and eventually die-off from their tips (edges of the crowns). The monitoring 
of this dying-off process and the search for its causes is suggested as an important field for research. 
Furthermore, small shrubs of probably similarly aged Lo11chocarpus sericeus dominate in certain 
areas (cg. NE of camp II) and it would be interesting to investigate the reasons for its domination 
and the possible implications for succession. 

* MONITORING THE INFLUENCE OF FIRE ON GRASSLAND: The influence of fire on 
succession and the distribution patterns and propagation of shrubs is another interesting field for 
applied research. Permanent plots have been used for fire exclosure experiments in several West 
African countries (sec Rose Innes 1972, Fettes and Rcaddie 1975) and Ghana (cg. Ramsay and Rose 
Innes 1963, Brookman-Amissah ct al. 1980). Similar methodologies should be applied for Shai Hills. 
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8.3 Others · 

Relevant results of other work carried out in Shai Hills or concerning Shai Hills will he listed here : 

Tah. 2: List of plants eaten hy kob, from Rice (1975) : 

wet season : 

Panicum maximum 
Hcternpogon contortus 
I-Iyparrhcnia rul'a 
Andropogon gayanus 
Brachiaria falcifcra 
Schizad1yrium sanguincum 
Panicum porphyrhizos 
Rottboellia cochinchinensis 
Alysicarpus rugosus 
Cypcrus spec. 
JnJigofcra suhalata 
Cyphostcmma cymosum 

dry seasv11: 
Vctiveria fulvibarbis 
Panicum maximum 
Hcteropogon contortus 
Hyparrhcnia rufa 
An<lropogon gayanus 
Brachiaria falcifcra 
Schizachyrium sanguineum 

Tah. 3: ·Quality of waterholes in Shai Hills Resource Reserve (information from F. Meier) . 

Name Size * 
(July 1992) 

Kwetcy Dam XXX 

Pillar 14 Dam XXX 

Dam l xx 
Dam2 xx 
Dam3 xx 
Mile 33 Dam xx 
Moses Pond ;,x 
Mugo Dinn xx 
Sayu Dam xx 
Florian Pond X 

Terrapin Pond X 

Gravel Pits X 

* x=small, xx=mcdium, xxx=largc; . 
** - no water, x=lilllc, xx=n1ocleratc, xxx=ahundanl. 
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Amount of water 

xx 
xx 

xx 

X 

xx 

X 

xx 
xx 
X 

** Others 

c. 300 m:2 

c. 120 m'.! 

C. 70 m2 

3 separate waterholes 
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APPENDIX 2: CLASSIFICATION SYSTEMS OF THE PLANT COMMUNITIES OF SHAI HILLS 

Hierarchical classification according to Jcnfk and Hall (1976)1: 

Short-grass savanna (steppe): 

class 
order 
alliance 
association 
subassocialions 

Tall-grass savanna: 

class 
on.lcr 
alliance 

T/etiveritea fulvibarbis 
Vevitcrietalia fulvibarbis 

\letiverion fulviburbis 
Fimbristylido ovatae - Vetiverietum f ulvibarbis 

typicwn 
Ji,nbristylidctosum 
vignetosum 
ctcnietosum 

Hyparrlumieta (Schmitz 1962) 
A11dropogo11etalia u.:;ci11oidcs 

Parkio11 clapperto11ia11ae 
association 
alliance 

Bridelio fcrrunginea - Vetiverielum fu/vibarbis (cnucmic) 
Borassiwz aethiopum 

association Borasso aethiopum - Hypcrthelictum dissoluta 

Closed forests and thickets: 

class 
orucr 
alliance 
association 
alli,mcc 
association 

Pycanthetea (Schnell 1952) 
Diospyrelalia abyssi11ico - mcspiliformis 

Dio~pyriolL abyssi11icae 
D1ypeto parvif oliae -Diospyrctum abyssi11icac 

Cappario11 brassii 
l·agaro za11th().\yloidis • Capparietum brassii 

Classification of the grassland communities according to Rice (1974): 

association 
association 
association 

Vc:tiveria /11/vibarbis - Brachiaria Jalc1f era 
Pe1111isc:tum polystachion - Schizachryum sanguinc:um 
Vetivcria fulvibarbis -A11dropogo11 gaya11us 

Comparison of the different classifications systems: 

This report 

Vetiveria fu/vibarbis • 
Brachiaria falcifera community 

Vativeria fu/vibarbis • 
Borassus aethiopum community 

Jenfk and Hall (1976) 

Fimbristyfido ova·tae - · 
Vetiverietum fulvibarbis association 

florassio aethiopum -
Hyparthe/ietum disso/utae association 

Vetiveria fulvibarbis • Bridelio ferrunginea • 
Andropogon gayanus community Vetiverietum fu/vibarbis association 

Pcmnisetum po/ystachion -
Schizachryum sanguinaum agg. 
community 

Diospyros abyssinica 
Drypetes parvifolia community 

Zanlhoxylum xanthoxyloidcs 
Capparis brassii community 

Zanthoxylum xanthoxyloides 
Mitragyna incrmis community 

Drypato parvifo/iae -
Diospyretum abyssinica association 

Fagaro zanthoxy!oidis -
Capparietum brassii association 

Rice (1974) 

Vetiveria fulvibarbis -
Brachiaria fa/cifera association 

Vetiveria fulvibarbis -
Andropogon gayanus associat. 

Pennisetum polystachion -
Schizachryum sanguineum 
association 

1 The name of the author(s) for the plant coinmunities is only given if it is different from Jenik and Hall 1976. 
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APPENDIX 3: VASCULAR PLANTS OF SHAI HILLS RR 

Old names arc given in brackets 
* LIFE-FORM: T=trcc, S=shrub, H=hcrb, G=grass, C=cliwbcr, E=cpiphytc, F=fcru 
** HABITAT: F=forcst, R=rivcrinc forest, M=forcst margin/thicket, G=grassland, S=swawp, A=aquatic, 

W = weed/ruder al 

ACANTHACEAE 
Asystasia gangetica (L.) T. Anders. 
Crossandra nilotica (C. massaica) 
Elytraria marginata Vahl 
Justiciu an elliana (Nees) T. Anders. 
Phaulopsis cilinta (Willd.) Hepper (P. folciscpnla) 
Rucllia praetcrmissa Schweinf. ex Lindau 
Rucllia togocnsis (Lindau) Heine 
Ruspolia hypocratcriformis (Yahl) Milne-Redhead 

ADIANTACEAE 
Adiantum incisum Forssk. 

AGAVACEAE 
Sansevicria libcrica Ger. & Lahr. 

AGAVACEAE(DRACAENACEAE) 
Dracacna arborea (Willd.) Link 
Dracacna surculosa Lindi. 

AIZOACEAE 
Trianthcma portulacastrum L. 

AMARANTHACEAE 
Aerva lanata (L.) Juss. ex Schult. 
Altcrnanthcra pungens Kunth (A. repens) 
Altcrnanthera sessilis (L.) R. Br. ex Roth 
Amaranthus spinosus L. 
Cclosia trigyna L. 
Cyathula achyranthoidcs (H.B. & K.) Moq. 
Cyathula prostrata (L.) Blume 
Gomphrcnu cclosioides Mart. 
Pan<liaka angustifolin (Yahl) Hepper (P. heudelotii) 
Pupalia lappacca (L.) Juss. 

AMAR YLLIDACEAE 
Crinum zcylanicum L. (C. ornatum) 
Scadoxus multiflorus (Martyn) Raf. (Haemanthus multillorus) 

ANACARDIACEAE 
Lannca acida A. Rich. 
Lann ca kcrstingii Engl. & K. Krause 
Lannca nigritana (Sc. Elliot) Keay 
Sap~mdias momhin L. 
So.rindeia wameckei Engl. 

ANNONACEAE 
Annona scnegalcnsis Pers. 
Mono<lora tcnuifolia Bcnth. 
Uvaria chamac P. Bcauv. 
Uvaria ovata (Dunal) A. DC. (U. globosa) 

APIACAE (Umbcllifcrac) 
Ccntclla asiatica (L.) Urb. 

APOCYNACEAE 
Alafia scan dens (Thonning) De Wild. 
Ancylobotrys amocna Hua 
Carissa cdulis Yahl 
Funtumia africana (Bcnth.) Stapf 
Holarrhcna iloribunda (G. Don.) Dur. & Schinz 
Strophanthus sarmcntosus DC. 

ARACEAE 
Anchomancs difformis (Bl.) Engl. 

ARECACEAE (Palmac) 
Borassus aethiopum Marl. 
Elacis guinecnsis Jacq. 

ARISTOLOCHIACEAE 
Aristolochia dewcvrei 

* ** 
H FW 
I-I F 
H F 
H S 
H R 
H F 
H R 
S F 

F F 

H FG 

T F 
S FM 

H R 

H W 
H W 
H W 
H W 
H W 
H FW 
H F 
H W 
H WG 
H W 

H S 
1-1 GM 

T G 
T G 
T F 
T F 
C M 

T G 
T F 
C MR 
C F 

H S 

C F 
C M 
C F 
T F 
T F 
C F 

H FM 

T G 
T M 

C M 
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ASCLEPIADACEAE 
A:-pi<loglossum interruptum (E. Mey.) Bullock 
Brachystclmn togocnsc Scbllr. 
CaloLropis proccra (Alt.) Ait.L 
Ccropcgia gcmmifcra K. Schum. 
Drcgea abyssinica (Hochsl.) K. Schum. 
Gymncmn sylvcstrc (Retz.) Schultes 
Lcptandcnia hastata (Pers.) Decne. 
Parquetina nigresccns (Afzcl.) Bullock 
Pcrgulnria <;inemio (Forssk.) Chiov. 
Sarcostcmmn viminnlc (L.) R. Br. 
Sccamonc nizclii (Schultes) K. Schum. 
Tylophorn <lnhomcnsis K. Schum. 
Xysmalohium hcudclotianum Dccnc. 

ASTERACEAE (Compositac) 
Aspilia africana (Pers.) C.D. Adams 
Aspilia ciliata (A. hclianthoidcs) 
Blumca aurita (L.f.) DC. 
Chromolacna odorata (Eupatorium odorata) 
Eclipta alba (E. prostrnta) 
Launaea taraxacifolia (Willd.) Amin ex C. Jeffrey (Lactuca taraxacifolia) 
Mclanthera scandens (Schum. & Thonn.) Roberty 
Microglossa afzclii 0. Hoffm: 
Microglossa pyrifolia (Lam.) 0. Ktzc. 
Tridax procumbcns L. 
Vernonia cincrca (L.) Less. 
Vernonia colorata (Willd.) Drake 

BIGNONIACEAE 
Kigelia africana (Lam.) Ben th. 
Newhouldia lacvis (P. Beauv.) Seemann ex Bureau 

BOMBACACEAE 
Adansonia digitata L. 
Cciba pcntandra (L.) Gaertn. 

BORAGINACEAE 
Cordia guinccnsis Schum. & Thonn. 
Cordia rothii Roem. & Schult. 
Ehrclia cymosa Thonn . 
Hcliotropium strigosum Willd. 

BURSERACEAE 
Comrniphora dalziclii Hutch. 

CACTACEAE 
Rhipsalis haccifcra (J. Mill.) W.T. Stearn (R. cassulha) 

CAPP ARACEAE ' 
Capparis brassii (C. lhonningii) 
Cnpparis erylhrocarpos Iscrl 
Capparis fascicularis (C. rotbii) 
Clcomc rutidospcrma DC. (C. ciliata) 
Clcomc viscosa L. 
Crateva adansonii DC. (C. rcligiosa) 
Ritchiea rcflexa (Thonn.) Gilg & Benedict 

CELASTRACEAE 
Elacodcndron buchananii (Loes.) Locs. (Cassinc huchananii) 
Maytcnus scncgalcnsis (Lam.) Excll 

COMBRETACEAE 
Combrctum dolichopelalum Engl. & Dicls 
Comhrctum fragrans F. Hoffm. (C. ghasalcnsc) 
Comhretum zcnkcri Engl. & Diels 
Tcrminalia glauccsccns Planch. ex Bcnth. 

COMMELINACEAE 
Ancilcma umbrosum (Yahl) Kunth 
Comrnclina diffusa Burm.f. 
Commclina erecta L. 
Commclina Iago cnsis C.B. Cl. 
Cyanotis lnnnta Bcnlh. 

CONNARACEAE 
Byrsocarpus coccineus Schum. & Thonn. 
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H G 
H G 
s w 
C F 
C M 
C MR 
C G 
C M 
C M 
C M 
C F 
C M 
H G 

H M 
H G 
H w 
H w 
H w 
H w 
H M 
C M 
C M 
H w 
H G 
s M 

T GR 
T F 

T MG 
T F 

C M 
T G 
s M 
1-1 G 

s M 

E F 

C F 
C F 
C M 
H w 
H w 
T M 
C F 

T M 
T G 

C M 
T G 
C M 
T G 

H F 
H RS 
H M 
H M 
H G 

C M 
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CONVOLVULACEAE 
Evolvulus alsinoidcs (L.) L. 
Hcwittia sublobata (L.f.) 0. Ktzc. 
Ipomoca mauritiana Jacq. 
Ipomoca ochracca (Lindi.) Sweet 
Ipomoca sepiaria Roxb. (I. hellebarda) 
Jacqucmontia tamrnifolia (L.) Griseh. 
Mcrrcmia aegyptia (L.) Urban 
Merrcmia tridentata (L.) Haillicr f. 

CRASSULACEAE 
Bryophyllum pinnatum (Lam.) Oken 
Kalanchoe lanceolata (Forssk.) Pers. 

CUCURBITACEAE 
Coccinia grandis (L.) J.O. Voigt 
Cucumis mclo L. 
Momordica charantia L. 
Momordica cissoidcs L. 
Mukia madcraspatana (L.) M.J. Rocm. (Mclothria madcraspatana) 
Zehneria hallii C. Jeffrey (Mclothria dcltoidca) 

CYPERACEAE 
Bulhostylis harbata (Rotth.) C.B. Cl. 
Bulhostylis filamcntosa (Vahl) C.B. Cl. 
Cypcrus articulatus L. 
Cypcrus dilatatus Schum. & Thonn. 
Cypcrus distans L.f. 
Cyperus exaltntus Retz. 
Cyperus tcnuiculmis Bocek. var. schweinfurthianus (Boeck.) Hopper 
Fimhristylis dichotoma (L.) Vuhl 
Fimbristylis ovata (Burm.f.) Kern 
Fimbristylis pilosa Vahl 
Fimhristylis scabrida Schumach. 
Fimhristylis triflora (L.) K. Schum. 
Kyllinga tcnuifolia Steud. 
Mariscus cylindristachyus Stcud. (M. alternifolius) 
Mariscus dubius (Rottb.) C.E.C. Fischer 
Pycrcus polystachyos (Rottb.) P. Bcauv. 
Sclcria lithosperma (L.) Schwartz 

DICHAPETALACEAE 
Dichapetalum madagascariensc Poir. (D. guinecnse) 

DIOSCOREACEAE 
Dioscorea hirtiflora Benth. 
Dioscorca togoensis Kunth 

EBENACEAE 
Diospyros ahyssinica (Hiern) F. White 
Diospyros mcspiliformis Hochst. ex A. DC. 

ERYTHROXYLACEAE 
Erythroxylum emarginatum Thonn. 

EUPHORBIACEAE 
Bridclia fcrruginca Bcnth. 
Croton lobatus L. 
Drypctcs floribunda (Mull. Arg.) Hutch. 
Drypctcs parviflora (Mull. Arg.) Pax & K . Hoffm. 
Elncophorhia grandifolin (E. drupifcrn) 
Erythrococca anomale (Juss. ex Poir.) Prain 
Euphorhia convolvuloides Hochst. ex Bcnth. 
Euphorbia hirta L. 
Euphorhia hyssopifolia L. 
Euphorbia lateritlorn Schum. & Thonn. 
Euphorbia prostrata Ait. 
Euphorbia thymifolin L. 
Jatropha gossypi ifolia L. 
Mallotus oppositifolius (Geisel.) Milli. Arg. 
Mareya rnicrnnlha (Benlh.) Mull. Arg. 
Micrococca mercurialis (L.) Bcnth. 
Phyllantllus amnrus Schum. & Thonn. 
Phyllanthus niruroidcs Mull. Arg. 
Pllyllanlbus sublanatus Scbum. & Tho1,1n . 
Sccurincga virosa (Roxb. ex Willd.) Baill. 
Tragia spathulata Benth. 
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FABACEAE (Lcguminosac) 
CAESALPINIOIDEAE 
Afzclia africana Sm. 
Cassia mimosoidcs L. 
Cassia obtusifolia L. (C. torta) 
Cassia siamea Lam. 
Dialium guinecnsc Wilhl. 
Erythrophlcum suavcolcns (Guill. & Perr.) Brenan (E. guinccnsc) 
Gri ffonia s implicifolin (Yahl ex DC.) Baill. 
Mczoneuron benthamianum Baill. 
Piliostigma thonningii (Schum.) Milne-Redhead 
MIMOSOIDEAE 
Albizia glaherrim,a (Schum. & Thonn.) Benth. 
Dichrostachys cincrca (L.) Wight & Arn. (D. glomcrnta) 
Purkia big lobosa (Jacq.) Benth. (P. clappcrtoni.ina) 
P APILIONOIDEAE 
Abrus prccatorius L. 
Alysicarpus rugosus (Willd.) DC. 
Atylosia :scarnbacoidcs (L.) Benth, 
Cnnavalia virosa (Roxb.) Wight & Arn. 
Craibia atlantica Drunn 
Crotalaria calycina Schrank 
Crotalaria gorecnsis Guill. & Perr. 
Crotalaria retusa L. 
Desmodium gangcticum (L.) DC. var. gangcticum 
Dcsmodium gangcticum (L.) DC. var. maculntum (L.) Bak. 
Desmodium ramosissimum G. Don. · 
Desmodium triflorum (L.) DC. 
Desmodium velutinum (Willd.) DC. 
Dolichos trilobus L. (D. falcatus) 
Erioscma glomerntum (Guill. & Perr.) Hook.f. 
Eriosema molle Hutch. ex Milne-RedhcaJ 
Eriosema psornlcoides ·(Lam.) G. Don. 
Galactia tcnuiflora (Willd.) Wight & Arn. 
Indigofcra dendroidcs Jacq. 
Indigofcra hirsuta L. 
Indigofcra macrophylla Schum. 
Indigofera paniculata Yahl ex Pers . 
Indigo fem pulchra WillJ. 
Indigofcrn subulata Yahl ex Pair. 
Indigofcra telrnspennn Yahl ex Pers. 
Loncbocarpus :;ericeus (Poir.) H. B. & K. 
Macrotyloma biilorum (Schum. & Thonn.) Hepper (Dolichos chrysanthus) 
Millcllia thonni nigii (Sd1um. & Thonn.) Bak. 
Millcllia warneckei Hanns (M . irvinci) 
Ophrestin hedysaroicles (Willcl. J Verde. (Glycine hedysaroi<les) 
Ormocarpum sennoiucs (Willd.) DC. 
Ptcrocarpu crinaccus Poir. 
Rhynchosia minima (L.) DC. 
Rhynchosia sublobata (Schum. & Thonn.) Meikle 
Rhynchosin vioJacea (Hicrn) K. Schum. 
Scsbania pachycarpa DC. (S. hispinosa) 
Scsbania scricca (Will<l.) Link (S . pubcsccns) 
Scsbania su<lanica Gillett (S. dalziclii partly) 
Tephrosia hractcolata Guill. & Perr. 
Tephrosia clcgans Schum. 
Tcphrosia linearis (Willd.) Pers. 
Tcphrosia plntycarpa Guill. & Perr. (T. flexuosa) 
Tcphrosis pumiln (Lam.) Pers. (T. uniflora) 
Tcphrosis purpurea (L.) Pers. 
Teramnus labialis (L.f.) Spreng. 
Uraria picta (Jacq.) DC. 
Vigna amhaccnsis Wclw. ex Bak. (V. pubigera) 
Vigna filicaulL Hepper 
Vigna nigritin Hook.f. 
Zamia glochid iaLH Reichb. ex DC. 

FLACOURTIACEAE 
Flacourtia flavcsccns Willd. 
Oncoha spinosa Forssk. 
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HIPPOCRA TEACEAE (Celastraccae) 
Hippocratca africana (Willd.) Locs. ex Engl. 

HYPOXIDACEAE · 
Curculigo pilosa Gaertn. 

LAMIACEAE (Labiatac) 
Basilicum polystachion (L.) Moench 
Hoslundia opposita Vhal 
Hyptis suaveolens Poit. 
Ocimum gratissimum L. 
Orthosiphon incisus A . Chev. 
Orthosiphon suffrutcsccns (Thonning) J .K. Morton 
Solcnoslcmon monostachyus (P . Bcauv.) Briq. 

LILIACEAE 
Anthcricum warneckei Engl. 
Asparagus warneckci (Engl.) Hutch. 
Gloriosa supcrba L. 
Urginca indica (Roxh.) Kunth 

LOGANIACEAE 
Spigelia anthelmia L. 

LORANTHACEAE 
Tapinanthus formari (Sprague) Danser 

LYTHRACEAE 
Ammannia haccifcra L. 
Ammannia prieureana Guill. & Perr. 

MALPIGHIACEAE 
Acri<locarpus altcrnifolius (Schum. & Thonn.) Niedenzu · 
Triaspis odorata (Willd.) A. Juss. 

MALVACEAE 
Ahutilon indicum (A. guineense) 
Ahutilon mauritianum (Jacq.) Medic. 
Hibiscus asper Hook.f. 
Hibiscus cannabinus L. 
Hibiscus lunariifolius Willd. (H. lunarifolius) 
Hibiscus micranthus L.f. 
Hibiscus owariensis P. Beauv. 
Hibiscus panduriformis Burm.f. 
Hibiscus vitifolius L. 
Malvastrum coromandelianum (L.) Garcke 
Sida acuta Burm;f. 
Sida alba L. 
Sida cordata (Burm.£.) Borssum Waalkes (S. veronicifolia) 
Sida linifolia Juss. ex Cav. 
Urena lobata L. 
Wissadula rostrata (Schum. & Thonn.) Hook.f. (W. amplissima) 

MELIACEAE 
Azadirachta indica A. Juss. 

MENISPERMACEAE 
Chasmanthera dcpcndcns Hochst. 
Cissampelos mucronatn A. Rich. 
Tiliucora funi fc ra (Miers) Oliv. (T. warneckci) 
Triclisia subcordata Oliv. 

MOLLUGINACEAE 
Mollugo nudicaulis Lam. 

MORACEAE 
Antiaris toxicaria Lesch. (A. africana) 
Ficus ahutilifolia (Miq.) Miq. 
Ficus platyphylla Delilc 
Ficus populifolia Vahl 
Ficus sur Forssk. (F. capensis) 
Ficus lhonningii Blume 
Milicia cxcclsa (Wclw.) C.C. Berg (Chlorophora cxcclsa) 

MYRTACEAE 
Eugenia coronuta Schum. & Thonn. 

NYCTAGINACEAE 
Bocrhavia diffusa L. 
Bocrhavia erecta L. 

NYMPHAEACEAE 
Nymphaea lotus L. 
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OCHNACEAE 
Ochna ovata F. Hoffm. 

OLACACEAE 
Olax subscorpioidea Oliv. 

OLEACEAE 
Jasminum dichotomum Vahl 
Jasminum pauciflorum Benth. 

ONAGRACEAE 
Ludwigia octovalvis (Jacq.) Raven (Jussiaca suffruticosa) 

OPHIOGLOSSACEAE 
Ophioglossum coslalum R. Br. 
Ophioglossum gomczianum A. Braun 

OPILIACEAE 
Opilia amcntacca Roxb. (0. celtidifolia) 

ORCI-IIDACEAE 
Eulophia cristata (Sw.) Stcud. 
Eulophia sordida Kracnzl. 

PASSIFLORACEAE 
Adcni11 lohala (Jacq.) Engl. 
PassiLlora foctida L. 

PHYTOLACCACEAE 
Hillcria latifolia (Lam.) H. Walt. 

PLUMBAGINACEAE 
Plumbago zeylanica L. 

POACEAE (Gramineae) 
Andropogon ascinodis C.B. Cl. 
Andropogon cunaliculatus Schumach. 
Andropogon gayanus Kunth 
Aristida adscensionis L. 
Bambusa vulgaris Schrad. ex Wendel. 
Bcckcropsis uniscla (Nees) K. Schum. 
Bothriochloa hlauhii (Retz.) S.T. Dlake 
Brachiaria deflcxa (Schumach.) C.E. Hubbard ex Robyns 
Brachiaria distichophylla (Trin.) Stapf 
Brachiaria falcifcra (Trin.) Stapf 
Ccnchrus echinatus L. 
Chasmopodium caudatum (Hack.) Stapf 
Chloris barbata Sw. 
Chloris pilosa Schumach. 
Ctenium newtonii Hack. 
Cymbopogon giganlcus Chiov. 
Dactyloctcnium acgyptium (L.) P. Bcauv. 
Echinochloa colonum (L.) Link (E. colona) 
Elcusinc indica (L.) Gacrtn . 
Enleropogon macrostachyus (Hochst. ex A. Rich.) Munro ex Benth. 
Eragrostis cilinris (L.) R. Br. 
Eragrostis turg ida (Schumach.) De Wilt.I. 
Eriochloa meyerana (Nees) Pilg . 
1-Icteropogon contort us (L.) P. Beauv. 
I-Iyparrhcnia rufa (Nccs) Stapf 
Hyparrhenia smithiana (Hook.f.) Stapf 
1-Iyparrhcnia subplumosa Stapf 
I-Iypcrlhelia dissolula (Nees ex Stcud.) W.D. Clayton 
Impcrata cylindrica (L.) Racuschel 
Lcptochloa cacrulcsccns Stcud. 
Lcptochloa panicca (Retz.) Ohwi 
Microchloa kunthii Dcsv. 
Oplismcnus hurmannii (Retz.) P. Bcauv. 
Panicum maximum Jacq. 
Panicum porphyrrhizos Stcud. 
Panicum subalbiuum Kunth 
Paspalum scrohiculatum L. (P. orhiculare, P. polystachyum, P. commersonii) 
Pennisctum polyslachion (L.) Schult. 
RhynchclyLrum repcns (Willd.) C.E. Hubbard 
Rotlboclli a cochinchincnsis (Lour.) W.D. Clayton (R. cxaltata) 
Schizachyrium sanguincum (Retz .) Alston 
Schizachyrium schwcinfurthii (Hack.) Stapf 
Sctaria barbata (Lam.) Kunth 
Setaria sphacelata (Schumach.) Stapf & C.E. Hubbard ex M.B. Moss (S. anceps) 
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Sorghum arundinaccum (Desv.) Stapf 
Sporobolus fcstivus Hoxhst. ex A. Rich. 
Sporobolus pyramidalis P. Bcnuv. 
Vctivcria fulvibarbis (Trin.) Stapf 

POL YGALACEAE 
Polygala arcnaria Willd. 
Polygala guinccnsis .Willd. 

PORTULACACEAE 
Portulaca foliosa Kcr-Gawl. 
Portulaca olcracea L. 
Portuluca quadrifida L. 
Talinum tnangulare (Jacq.) Willd. 

RUBIACEAE 
Canthium horizontale (Schum. & Thonn.) Hiern 
Canthium multiflorum (Schum. & Thonn.) Hicrn 
Chassalia kolly (Schumach.) Hepper 
Crcmaspora triflora (Thonn.) K. Schum. 
Crossoptcryx fcbrifuga (A.fzcl. ex G. Don) Bcnth. 
Kohautia genius (S. Bowd.) Mahbcrley (K. senegalensis) 
Kohautia virgata (Willd.) Brcmck. 
Mitragyna inermis (Willd.) 0. Ktzc. 
Morinda lucida Bcnth. 
N auclea latifolia Sm. 
Oldcnlandia cOTymbosa L. 
Pavctta corymbosa (DC.) F.N. Williams 
Pcntodon pcntandrus (Schum. & Thonn.) Vatke 
Psychotria calva Hicrn 
Rytigynia nigerica (S. Moore) Robyns 
Spcrmacocc ruelliac DC. (Borrcria scabra) 
Vanguircopsis spinosa (Schum. & Thonn.) Hepper 

RUTACEAE 
Clauscna anisata (Willd.) Hook.f. ex Benth. 
Vcpris hctcrophylla (Engl.) R. Lclouzey (Tcclca sudanica) 
Zanthoxylum xanlhoxyloides (Lam.) ~cpcrnick & Timlcr (Fagarn zanlhoxyloidcs) 

SAPINDACEAE 
AJlophylus cobhe (L.) Raeusch. (A. africanus, A. spicatus) 
Blighia sapida C. Konig 
Cnrdiospcrmum grnndiflorum Swartz 
Can.lio ·perm um halicacahum L. 
Dcinhollia pinnata Schum. & Thonn. 
Lccaniodiscus cupanioic.Jcs Planch. ex Bcnth. 
LcpisanChcs scncgnlcnsis (Poi r.) Lcnnhouts (Aphania scnegalcnsis) 
Paullinin pinnata L. 

SAPOTACEAE 
Malacantha alnifolia (Bak.) Pierre 

SCROPHUL.ARIACEAE 
Micrargeria filiformis (Schum. & Thonn.) Hutch. & Daiz. 
Scoparia dulcis L. 
Striga aspcra (Willd.) Benth. 
Striga lincarifolia (Schum. & Thonn.) Hepper 

STERCULIACEAE 
Walthcria indica L. (W. americana) 

TACCACEAE 
Tacca lcontopctaloides (L.) 0. Ktze. 

TILIACEAE 
Corchorus acstuans L. 
Corchorus trilocularis L. 
Grcwia carpinifolia Juss. 
Grcwia mcgalocarpa Juss. 
Grcwia villosa Willd. 
Triumfctta cordifolia A. Rich. 

TYPHACEAE 
Typhaccac domingcnsis (T. australis) 

ULMACEAE 
Chactacme aristata Planch. 

URTICACEAE 
Laportea acstuans (L.) Chew (Flcurya aestuans) 
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VERBENACEAE 
Lantana camara L. 
Lantana rhodesiensis Moldcnkc 
Prcmna quadrifolia Schum. & Thl,,m, 
Stacbytarphcta angustifolia (Mill.) Yahl 
Tcctona grandis L.f. 
Vitcx doniana Sweet 

VIOLACEAE 
Hyhanthus enncaspermus (L.) F. v. Muell. 
Hyhanthus thcsiifolius (Juss. ex Poir.) Hutch. & Dalz. 

VITACEAE 
Cissus populnea Guill. & Perr. 
Cissus quadrangularis L. 
Cyphostcmma adenocaule (Steud. ex A. Rich.) Descoings 
Cyphostemma cymosum (Cissus cymosa) 
Rhoicissus revoilii Planch. 

ZYGOPHYLLACEAE 
Balanites acgyptiaca (L.) Del. 
Kallstrocmia pubcsccns (G. Don) Dandy 
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APPENDIX 4: RELEVE LOCATIONS 

f Rclevc Date Location , Latitude Longitude Altitude 
no. (m) 

r l 10.06.1992 Plain c. 1.3 km E of Sikakume 05°53 1N 00°04 12E 60 
2 10.06.1992 Plain c. 2 km E of Sikakume 05°52 18N 00°04 16E 60 
3 10.06.1992 Plain c. 3 km SE of Sikakume 05°52 16N 00°05 1E 60 

l 4 12.06.1992 Plain c. 2.3 km E of Hionwcyu 05°54 1 lN 00°05 1lE 60 
5 12.06.1992 Plain c. 2.7 km E of Piandawyu 05°54 15N 00°05 12E 70 
6 12.06.1992 Plain c. 0.5 km S of Utekoche 05°55 1 lN 00°04 15E 80 

f 
7 12.06.1992 Plain c. 0.3 km NE of Mugwa 05°56 16N 00°04 17E 90 
8 12.06.1992 Plain c. 1. 7 km SW of Sayu 05°55 13N 00°03 16E 100 
9 12.06.1992 Plain c. 1.2 km W of Piandawya 05°54 15N 00°02 18E 90 

I 
10 18.06.1992 Plain c. 0.3 km SW of Chicha 05°52'6N 00°02 16E 70 
11 18.06.1992 Plain c. 3.5 km N of Sayu 05°57'6N 00°04 1 lE 70 
12 18.06.1992 Plain c. 3.0 km of Sayu 05°57'4N 00°04 1 lE 70 
13 18.06.1992 Plain c. 2.3 km N of Sayu 05°57'N 00°04 1 lE 75 
14 · 23.06.1992 Plain NE of Pillar 14 Dam 05 155 16N 00°05 12E 60 
15 23.06.1992 Plain W of Pillar 14 Dam 05°55 15N 00°05 1lE 60 
16 23.06.1992 Plain c. 1.8 km SE of Utekoche 05°54 18N 00°05'2E 70 
17 23.06.1992 Plain c 1.3 km SE of Utekoche 05°54 19N 00°05 1E 70 
18 23.06.1992 Plain c. 0.9 km NE of Utekoche 05°55'5N 00°04 18N 75 
19 23.06.1992 Plain c. 0. 7 km W of Mugwa 05°56 15N 00°04 1lE 90 
20 03.07.1992 Plain c. 1.9 km SW of Piandawyu 05°53'9N 00°02'8E 70 

l 21 03.07.1992 Plain c. 1. 7 km SW of Piaudawyu 05°53'9N 00°02 19E 70 
22 03.07.1992 Plain c. l km NW of Sayu 05°56 1N 00°03 16E 90 
23 08.07.1992 Adwuku north slope 05°52 14N 00°03 138E 140 

I 24 08.07.1992 Plain NW of Adwuku 05°52'5N 90°03'25E 110 
25 08.07.1992 Plain near SE corner of reserve 05°51 'SN 00°04 197E 80 
26 22.07.1992 Slope north of Sayu 05°55 187N 00°04 117E 170 
27 24.07.1992 Slope NE of Hionweyu 05°54 1 lN 00°04' lE 160 

Rclevcs from (Jenik and Hall 1976) 

72 15.07.1967 Flat plain 2 km E of Shai Hills 
73 15.07.1967 Flat plain 1 km N of Sayu Hill 
74 15.07.1967 Flat plain 3 km E of Shai Hills 

l 81 20.07.1967 Flat plain 3 km NE of _Sayu Hill 
91 20.07.1967 Flat depression W of Sayu Hill 
94 20.07.1967 Flat plain 1 km W of Sayu Hill 

l 95 20.07.1967 Flat plain 1 km W of Shai Hills 
110 12.04.1966 Shai Hills, W slope 
111 12.11.1966 Shai Hills, W slope 

l 
112 12.11.1966 Shai Hills, N slope 
114 20.07.1967 Shai Hills, W slope 
115 12.11.1966 Shai Hills, W slope 
130 20,07.1967 Shai Hills, N slope 
134 12.11.1966 Shai Hills, bottom of a ravine 
135 29.05.1970 Shai Hills, E slope 

i 
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APPENDIX 5: VEGETATION.TABLE 

Column 11111111112222222 2223 333333 333 444 
12345678901234567890123456 7890 123456 789 012 

Releve number* 1 11111 11 
2122 11 21 2 7771189991113 111112 21 233 
46107091286589332344541145 2310 012456 257 754 

Species number 1111 112111 11 211111122111121212 1 11 121 
74437251411782481607206607 4672 922091 267 349 

111 Tree/shrub height (m) 

Grass/herb height (dm) 

Cover ( ¼) 

444324252232235 213 333 21 255 
111 1 11 1 1 1 1 1 1 12112 1 

88045848485824525758082520 8885 950000 965 3 
1 1 
07798677467686587707969839 6577 799469 889 869 
05050000005000000000000000 0000 005005 000 000 

Vetiveria fulvibarbis - Andropogon cani culatus species group 
Vetiveria fulvibarbis I .433132.233442214251 ... +24 31 .. 44++3 .. + .... 
Andropogon canal i culatus 2.3221211+ .... 1.++.+22.1+. +1+. .++.1 . . . . . .. 

Brachiaria falcifera - Fimbristylis ovata species group (Vetiveria - Brachiaria comm.) 
Brachiaria falcifera 2+ .. 3311.1 ...... 11.33343 .. 333. .+2 
Fimbri stylis ovata 1.21211.222 .. 1 .. 22+2 .. +11. 111. 
Fimbristylis pilosa agg. 1.1++ ... +.+ . .... +.++ .. +1 .+ +... .+. 
Cassia mimosoides +.1 ... ++1+3 . .. +.++.+ .. +++. ++ . .... + .. . . + 
Indigofera tetrasperma +.++ ...•... . ++ .. ++ ..... +.+ ......... 1 .+. 
Rhynchosia sublobata . . + ... .... + .. ; .1+ .. ++ . . + . . ++++ + . . . . + .. 1 
Polygala arenaria + .... +++ ....... . + ...... +++ .... + .... . 
Polygala guineensis ... + .. ++ ... . ............ +. + . . . 
Indigofera subulata ................ +++ .... ++. 
Striga linearifolia .+ ....... + ...... + .. ++.+++ .. . +. 
Bulbostylis filamentosa ......... +;.12 .. +1 .... +.12 ... + .. 
Combretum fragrans r · ....... + ..•..... ++ .... ++++ .. . + ++.+ .. 
Comb re tum fragrans S2 2. +2 ..... . . . 1 ++. . . . . . . . . . . . ++ . 
Combretum fragrans S1 +.+ ...... 11 ... + ......... . . 112. 
Comb:etum fragrans +.++.++++.+.+++ ........... +.+. 

Oesmodium species group (Desmodium subcommunity) 
Oesmodium gangeticum var. gangeticum . . . . .. + .. ++.++ ........... . 
0esmod i um ramosissimum ... . +1.++.+ .. +.1 .... 21 .. . . 
Dcsmodium spec. 2 . . .. 1. + . .. . ++ . . .. . ... .... . . . .. 1 
Alysicarpus rugosus + ..... . . + ... . . + .. . .. ... .. . 
Pterocarpus erinaceus T ................ ... .. . . ...... + + . . + .. 
Pterocarpus erinaceus S2 .............. 1 . ..... .. .. . 
Ptcrocarpus erinaceus S1 .... +.1 ......... ..... . ... . 
Ptcrocarpus erinaceus . . .... . .. . .... + . .... . . .. +. 

Lonchocarpus species -group 
Lonchocarous sericeus T 
Lonchocarpus sericeus S2 
Lonchocarpus sericeus S1 
Lonchocarpus sericeus 
Ipomoea sepiaria 

(Lonchocarpus sericeus subcommunity) 

Species differentiating various 
Fimbri st ylis triflora 
Vigna filicaulis 

. ... . . . ....... . . ++ .... +++1 

. . . ...•..••.• . . . . . .. . + • ... • 1 .. 

.+ ................. 11+ .. • . 22 .. 

. . . .. . ..... 1 ....... +++ .. . .. . 1. 

. ... .. .... . ........ ++.++ •. + . . . 

subassociations (Jenik & Hall 1976) 

. ••.•........ . .. . . . ... . + . .• . .. 

. +1 

+ . . 

Borassus aethiopum - Eriosema 
Borassus aethiopum T ** 
Eriosema molle S1 

I 
..................... +1 ..... 2. 

molle speci es group (Vetiveria - Borassus community) 

Zanthoxylum xanthoxyloides T 
Zanthoxylum xanthoxyloides S2 
Zanthoxylum xanthoxyloides S1 
Bulbostylis pi Losa 

...... . ... . ... . . . . . . . . ..... xxxx 

. ..... ...... . .. . ... . ... . .. 211 . 

. ... . . .... ..•. ... . ...... +. 
.++ . 
+ •. . 
. . . 1 

Bridelio ferrugineae - Vetiverietum fulvibarbis (Jenik & Hall 1976) 
= Vetiveria fulvibarbis - Andropogon qayanus community 
Ctenium newtonii ..... . ... ... . . .. .. ... . . ++2 . . . + 1+.+ .. 
Andropogon gayanus var. squamulatus .. . . .. . .. . ... . . . . ...... .. ... . 1 1112 .. 
Andropogon ascinodis .. .. . .. .. . ........... . ... 1 1++ .. . 
Hyperrhenia smithiana var. major ..... ...... . .. .. .. . . .... ..... 1 .11 .. . 
Galact ia tenuiflora . .. . . .. .. .. .. ... +.+ .. · .. + .. . ++ . +++++. 
Bridclia ferruginea T ... ... . . ........ . .. . . . ..• . . .. + +1 .... 
Bridel ia ferruginea S2 ...... ...• .. .. . .. . . . ..... . .. + . 
Mil Letti a thonningi i T . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2.... . .1+ 
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Millettia thonningii S1 
Hyperthelia dissoluta 
Cymbopogon giganteus 

·········· · ········ 1··· ·· · ... + .1+ . . 2 
... . . . . ... . . . ...... .. . ++ .. . . . 1 . . + . . 3 

Paspalum scrobiculatum 
Paspalum scrobiculatum 
Panicum maximum 
Pentadon pentandrus 
Panicum spec 

species group (Pennisetum - Schizachyrium community) 

Mitragyna inermis T 
Mitragyna inermis S2 
Crinum zeylanicum 
No. 107 (Poaceae) 

. ' ... .... ... ....... ... ... . 
• • • • • •••• •••• •• ••• + •• • .•• • 

41 . 
1 .. 
.+. 
.2. 
+ .. 

++. 
.• 4 

Diospyros abyssinica - Drypetes parvi olia species group(= community) 
Diospyros abyssinica T 
Drypetes floribunda T 
Drypetes parvifolia T 
Drypetes parvifolia S2 
Drypetes parvifolia S1 
Diospyros mespiliformis T 
Diospyros mespiliformis S2 
Diospyros mespiliformis S1 
Elaeophorbia drupifera T 
Capparis erythrocarpos T 
Asparagus warneckei T 
Uvaria ovata T 
Sansevieria Liberica 
Anchomanes difformis 
Griffonia simplicifolia T 
Cissus cymosa 
Grewia carpinifolia T 
Erythroxylum emarginatum T 
Erythroxylum emarginatum S1 
Crossandra nilotica S1 
Elytraria Lyrata S1 
Elytraria Lyrata 
Vepris heterophylla T 
Vepris heterophylla S2 

Companions 
Eriosema mol Le 
Borreria scabra 
Commelina diffusa 
Desmodium gangeticum var. maculatum 
Desmodium triflorum 
Phyllanthus niruroides 
Heteropogon contortus 
Schizachyrium sanguineum agg. 
Schizachyrium schweinfurthii 
Sporobolus pyramidalis 
Sporobolus cf. pyramidalis 

Others 
Abutilon maur1t1anum 
Annona senegalensis var. deltoides T 
Annona senegalensis S1 
Azadirachta indica 
Azadirachta indica T 
Azadirachta indica S2 
Azadirachta indica S1 
Bothriochloa bladhii 
Ceiba pentandra T 
Chromolaena odorata S1 
Commelina erecta 
Cyperus dilatatus 
Cyphostemma cymosum 
Desmodium velutinum S1 
Erythrophleum suaveolens T 
Ficus platyphyLLa T 
Fimbristylis dichotoma 
Fimbristylis scabrida 
Hibiscus asper 
Hibiscus owariensis T 
Hilleria Latifolia S1 
Hybanthus thesiifolius 
Hyperrhenia rufa 
Hyperrhenia subplumosa 
lndigofera dendroides 
lndigofera paniculata 

. . 21 .. ++1.+ .. + ..... + .. + ... +++1 .+ ... + 
++ . . . . .. ..... . + . . ....•...•... + ... +.+ 
.+ . .... . .. . 1 .. . .... . ++ • .•• 
+ . ....•.••••.. + .. + ...... + .... + .++.+. 
...... . . . ... 2 . . .. + •.•• . . +. 
...... . + .. . + ... + .... . .... . ++ . 
. . . + .. 11221.2.+.+2 .. 11 .. ++ ... 1+. 
..12 ............ 1 .. 2 .. 33.+ 
. . . . . . . . . . . . . . . . . + ...... 2+ 

.. +3 2132.3 +4. 

... 3 .+++1 . 
++ .... 1+ ... + ........ 21 ... . 121. . .1 
. . .. .. .... . .... 4 .. . ...... . 

. .... 1 . . . . . .. . . 3 . . .. ..... . 

+ ...• • • + • •• •• • ••••••••••• • 
. • ... • ... •••••.• . • .. •.• + .• 
... . ... . .... . ........ + . ... 
. •• ••• •. + •• • •• + .. . ••• • •.•. 
.. . •.•. 3 . ... . .... . . . .. . + . . 

.••.••. . ..•. . .... . + ..•.... 

.+++ .... + ... . ... .. . . . . . + . . 

. .... . . . .... . . . ...... + ... . 

. . .... . . .. ....... . .... 1 . . . 
• • + ••• • •••• . •.•••••••••• • • 

. . . . . . .. .. . . . + .. + ... . . . .. + 

... . .... . ........... . . 1 .. 2 

+ . . + .. 
. . +. 

. ... +. 

.+.+ .. 
. . . + .+ . ... 
. . . + ++ .. •. 

• . . + .• 

••. ... •••• . .... ..... . . . . . . ++ .•.. 
+ • •. • . •••••••• 2 ... . ... . .. + ... + .+.+ .. 
.• . .... + ••.... + ..••..... •.. . . + +.++ . . 

.• + 

.+ . 

+1. 

+ . . 

.31 

.++ 
13+ 
3 .• 
+ •• 
3+. 
1 .. 
+ •. 
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.++ 
.++ 
.++ 
+++ 
.++ 
.+. 
.+. 
.++ 
+ .. 
.++ 
.++ 
+ •. 
. 11 
+ .. 

+ .. 

+ . . 

. . + 

.++ 

.++ 

33 



Mariscus alternifolius 
Pandiaka angustifolia 
Porphyrosiphon notarsii 
Setaria sphacelata 
Tephrosia elegans 
Uraria pi eta S1 
Uraria picta 
Vernonia cinerea 
Vigna ambacensis 

. . . + ... + .• 
. ...• . . . •....... ++ ...... . . 
...•. . • .•. .... ..•.. .• • . + • . 
.. .. . .... .... .. . + ....... ++ ... + ++ .+ .. 

. • • . . • • . • • • • • • • • • + •• • ••• • • + . .. + . 
++ .. . . 

.. . ... ... .. .. ... .... . .. +++ 

.++ 

+ . . 

+ . . 

* Releves 72-74, 81, 91, 94-95, 110-112, 114-115, 130 and 134-135 are from Jenik and 
Hall (1976). 

** Not recorded in releves, but always in their vicinity. 

Abutilon guineense·s1 (97:+); Andropogon spec. (84:+, 95:+); Corchorus trilocularis 
(1:+); Crotalaria calycina (72:+, 91:+); Crotalaria retusa (2:+); Cucumis melo (3:+, 
16:+); Cucurbitaceae (27:+); Cyperaceae (1:+, 2:2, 23:+, 25:2); Imperata cylindrica var. 
africana (99:1); Ipomoea mauritiana (16:+); Juncaceae (2:+); Kohautia senegalensis 
(13:+); Kohautia virgata (99:+); Lannea nigritana T (111:+); Mallotus oppositifolius T 
(115:+); Malvaccae (5:+); Mollugo nudicaulis (1:1); Monodora tenuifolia T (135:+); No. 
13 (1:+, 10:+, 13:+); No. 28 (2:+); No. 53 (6:+); No. 68 (10:1); No. 78 (11:2); No. 79 
(11:1, 12:+, 13:1, 14:+, 18:+); No. 89 (13:+); No. 97 (14:+); No. 98 (14:+); No. 100 
(15 :1); No. 103 (16:+); No. 105 (16:+); No. 106·s1 (16:+); No. 109 (19:2); No. 110 
(19:+); No. 128 (20:1, 21:+); No. 131 (21:1); No. 132 (22:+); No. 146 (24:+); No. 147 
(24:+); No. 141 (23:2); No. 218 (26:+); No. 219 (26:+); No. 220 (26:2); Poaceae (5:1, 
9:3, 10:+, 25:1); Poaceae/purp (14:1, 15:1); Premna quadrifolia T (135:+); Rhynchosia 
minima (74:1 ); Scler ia l ithosperma (134:+); Secamone afzelii T (135:+); Setaria barbata 
(27:+); Sterile herb (1:+ , 3:+, 9:+); Striga aspera (81:+); Tephrosia bracteolata 
(114 :+); Te ramnus Lab ia l is (74:+); Triclisia subcordata T (135:+); Urginea indica 
(99:+); l~oman soup (27:+); Vigna spec. (20:+). 
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APPENDIX 6: VEGETATION MAP 

SHORT-GRASS SAVANNA 

Mosaic of different types of the 
Vetivoria - Brachiaria community 

K2Q Mosaic of Vetiveria - Borassus 
grassland and Zanl11oxylon - Capparis 
thiclwls 

TALL- AND SHORT-GRASS SAVANIIA Mosaic with trees 

Mosaic of Vctiveria - Andropogon and 
Vctivcria - [Jrachiaria communities 
wilh very low tree cover 

Mosaic of Votiveria - Andropogon and 
Vetivcria - [Jrachiaria communities 
and dry forosl 

DRY EVEllGREEN FOREST 

I\J 

t 

Mosaic of undisturbed 
Diospyros-Drypetos community, 
single species forest and 
thickets 

Rivorlno forest: Zanthoxylon -
Mitragynia community 

- Park boundary 

Vegetation boundary 

Vegetation boundary (approximotc, 
not derived from aerial photographs) 

Road 

MoJ1 d~nved rrom lopugrnphic mnp GHANA :i.hoel 0500A 1 
l: 50 000 (Aerial pholographs Der.rm1ber 1974) 
VP.O~lolion i.urvl!y June - Juty 1992 
Veyelolion lloundorios nm bnxed on oorial phologmphs 
G-G0-92 onrl 93 and G-60-139 ond 140, 1: 40 000 (12n4) 

Compiled omJ drawn by K. Schmill 07/92 

0 
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