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by
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Introduction

In Uganda, there are great varieties and diversity of
vegetation types. Some of these cover extensive areas
exceeding 100 km while others are confined to small local-
ities of less than 1 m. The vegetation ran e is basically
determined by the prevailing physical and biotic environments.
.These include climatic, edaphic, physiographic and biotic
factors. All these factors operate jointly. They are inter-
related and interdependent. Whenever there iz a change in any
of these environmental factors, such a chan—e is accompanied
"~ by alterations in plant species, both in composition and struc-

ture. Consequently a new vegetation type forms gradually.

Although research has been done on the vegetation of
Uganda, very little work has so far been carried out on the
' effects of soils and topography on the distribution of natural

vegetation.

The work reported here is a phytogeographical stﬁdy of
Kibingo~-Buraru village taken in January 1977, It has been done
on a small scale purposely so as to bring out clearly the
variations of soils and.wegetation types. The study is a
typical representative of the Central Bunyoro Vegetation and
soil catenas,

| Site Description

Kibingo-Burayu village (see Map) covers an area of
approximately 5 km . It is located on hill slopes of
Fyabitama, Nyawaijuna, liisango and Nyabinoni. These hills
lie within the High Plateau of Central Bunyoro. They are
flat-topped and their slopes descend gently towards Bigajuka
swamp .

The area has an elevation ranging between 1,219 m to
1,524 m above sea level, However, the hills rise approximately
1,000 m to 1,500 m above the general level c¢i the surrounding
countrysidee. The parent rocks are precambrian, belonging to
the Bunyoro Series. (Atlas of Uganda p.11). The dominant out-
erops consist of sandstones and lateritic rocks. These rocks
have weathered to give rise to deep, fairly feriile ferallitic
soils,
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LOCATION OF KIBINGO HILL IN RELATION
TO KAMPALA , HOIMA AND MASINDI TOWNS
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There are no climatic data recorded bu:s trose of Hoima
town, the nearest meteorological station, 12 km. away can give
an indication as to the type of climate that prevail in this
area. There are marked dry and wet seasons. A long dry
period is experienced from December to February and a short one
in June and July. The rainfall peaks are between August and
October and April and lMay., Generally, the area is well watered
for there is no morith in the year that receives less than 25 mm

 of rainfall, The rainfall received is relatively heavy.
Between the months of August and October, it tends to fall very
early in the morning, before 0600 GMT or in the afternoon,

after 1200 GMT, The rainfall is predominantly of thunder-
storm type and hail storms are often experienced. Hail
destroys crops particularly tobacco, pawpaws and banana trees,

The temperatures show little variation throughout the
jeary The mean monthly temperatures vary between 16,1°C and
M1eb Co The mean daily variation is moge marked ghan the
annual range, being of the order of 10.8°C to 14.8°C,

The natural vegetation can be described as forest/savanna
nosaic. It consists of tall grasses, mainly Pennisetum
purpureum Schumach, Imperata cylindrica (Linn.s Beauv.,
Hyparrhenia sppe, Cymbopogon afronardus stapf., Setaria Sppe,
Loudetia sppe.y Panicum spp., and several others, The
grasses are dotted with savanna and Tropical Rain Forest tree
species, showir ; remnants of former forest cover, On the
swamp fringes there was a continuous belt of forest, The
vegetation on permanently waterlogged sites was dominated by
(yperus papyrus, L., and Phoenix reclinata Jacq.

Along the hill slopes there were marked series of soils
and vegetation types, each of which constituted a prominent
zone (fig..1). Each of these zones was studied closely and
the findings are reported below,

ZONE T - HILL SUMMIT

lpen Savanna Grasslfand and Rock Outcrops

The hill summits were flat and relatively wide. There
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VEGETATION ZONES
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Were many out-crops of lateritic boulders under-lain with several
thin layers of sandstones and quartizites. The leaterite rocks
contained a high percentage of iron oxide. For many centuries,
blacksmiths from near and far obtained the iron ore from these
hills. The remnants of their industry still exist today.

The soils were rocky and very shallow as shown by the
soil profile 1, In most places the soil depth never exceeded
10 cm. There were a few pockets mainly around termite mounds
and in small depressions, where soil depth exceeded 30 cm. The

80il profile studied in this zone showed a great diversity of
80il conditions,

0il Profile !

Emth Horizon Description

- 10 1 Top soil, Dark reddish brown 5 YR 3/3);
sandy clay loamj coarse granular; loose;
moderate organic matter (4%); abundant

ores; extremely stony; strongly acid
pH. 4.4),

0 2 parent rocks of laterite quartzites, and
sandstones,

The type of vegetation which was found on these skeletal
oor soils was mainly open grassland. Short trees and shrubs
ere few and widely scattered. The dominant species included:
icacia seyal Diel., Albizzia coriaria Vielw,, Erythrina

sginica Iiam., Combretum binderanum Kotschy, Combretum guenzii
dey Grewia m@llis Juss., Grewia mildbraedii Burret, Terminalia
utina Rolfe, Vitex keniensis Turrill, Bauhinia thonningii
phumach, and Spathodea nilotica Seem. All these are typical
avanna species, They all possessed deeply fissured, dark and

h barks. Their stems werd crooked and twisted due to

ual fires, Their diameters at 1m from the grourd ranged
tween 4,0 cm and 35,0 cm, Most trees never exceeded 10 m
height. The tallest trees were found growing on and around
roite mouﬁhs where the soils were deep and damp. They were
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also fertile for they contained a high percentage of organic
matter,

In between the itrees and shrubs there was a greenish-
brown grassy layer, The common species included: Hyparrhenia
rufa (Nees) Stapf., Hyparrhenia filipendula (Hochst) Stapf.,
Hyparrhenia dissoluta (Nees ex Steudg Hubbard, Cymbopogon
afronardus Stapf., Setaria kagerensis Mez., Setaria longiseta
Beauv, Setaria verticillata ELinn.S Beauv,

All these grasses grew in tufts. If left undisturbed
they are capable of attaining heights varying between 100 cm
to 200 cm. However, heavy grazing and annual firing keep them
short, After the grasses have been burnt, it was observed
that clumps of taller grasses were 20 cm to 50 cm apart. In
between them were tufts: of smaller grasses whose tufts ranged
between 1.0 cm to 15.0 cm across. In addition, there were a
number of geophytes majority of which belonged to the families
of Liliaceae, Araceae and Orchidaceae,

ZONE B - THICK WOODLAND

This zone varied between 95 m to 360 m wide. In the
upper sections there were still lateritic rock outcrops.
Generally, the soils were deeper and more fertile than those of
zone A, The soil profile studied showed the following
features,

Soil Progile 2

Depth Horizon Description
(em) Top soil. Dark reddish brown (5 YR 3/3);
0 - 138 1 sandy clay, loam; coarse granular; loose;

high organic matter (6%); abundant roots;

pores common; abundent angular stones and
pebbles; strongly acid (pH 4.5).
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Depth Horizon Description
1827 2 Sub soil. Dark red (2.5 YR 3/6); clay;

medium angular blocky; sticky; very
compact; low organic matter (2.5%);
small fibrous roots common; pores common;
abundant stones; moderate acid (pH.5.4).

27 3 parent rocks of laterite sandstones and
quartzites,

The vegetation in this zone consisted of thick woodland,
Majority were savanna tree species and a few were Tropical
Rain Forest species. The dominant species included: A. Seyal,
A, Coriaria, S. niloticay ZE. abyssinica, C. guenzii,
8, mollis, T. velutina, V. keniensis, B. thonningii,
Chlorophora excelsa zWelw;T Benth., and Hookf., Cordia millenii
Ban., Trichilia splendida A. Chev., Ficus exasperasta Vahl.,
Ficus natalensis Hochs., Ficus brachypoda Hutch., Treculia
africana Decne. and Lovoa brownii Sprague. Most of these
species were less than 25 m in height. The tallest trees were
found in the lower sections where the soils were deeper and
more fertile,

The grassy layer was thin due to the dense but discontin-
uwous canopy which intercept most of the in-coming solar
radiation. The common grasses were: H. rufa, H. filipendula,
H. dissoluta, C. afronardus, S. kagerensis, S. longiseta,
Eragrotis ciliaris (Iinn. ) ReBr.y, Panicum maximum Jacq.,
Andropogon gayanus kunth, Andropogon dummeri stapf, and
Brachiaria brizanthe (Hochst. ex. A, Rich.) Stapf.,

ZONE C - OPEN GRASSLAND SAVANNA

The woodland vegetation gradually thinned out into open
grasaland on the hill pediments. Originally this zone was
under thick woodland, but constant firing, grazing, cultivation,
felling trees for building, timber for furniture and construc-
tion purposes, firewood and charcoal making have gradually conv-
erted it into an open grassland savanna. The soils were very

81
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fertile and well drained, They were very deep exceeding 10 cm
in some places (soil Profile 3),

Soll Progile 3

Depth Horizon Description

(em)

0-18 1 Top Soil. Very dark red(2.5 YR 4/4);
Clays subangular’ blocky; loose, sticky;
high organic matter (12%); abundant
roots; Pine pores abundant; stones and
pebbles abundant; strongly acid(pH 4.9).

18-30 2 Transition Layer. Dark red (2.4 YR 3/6);
clays subangular; blocky; compact;
moderate organic matter (5.0%); abund-
ant roots; pores common; abundant stones;
strongly acid (pH 4.5).

30" 3 Sub Soil. Dark Brown (7.5 YR 3/2);

clays subangular blocky; very compact;
very sticky; little organic matter
(3.2%); Fine roots common; Fine pores
commonj abundant stones; strongly acid
(pH 4.0),

The organic matter content was high due to the dense
grass roots found within 40 em from the ground surface. The
amount was augmented by the dropping of domestic animals, as
the area is a communal grazing ground. After annual fires a
lot of mineral nutrients particularly of phosphorus, megnesium
and calcium are added to the soil in form of ash. The dead
materials such as plant tissues are constantly broken down by
termites and incorporated into the soil. The less fertile sub-
soil is brought up to the surface by termites and is thus en-
riched with organic matter, The soil, as a result, is always
in a dynamic atate,

The few trees that have remained in this zone inecluded:
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A, coriaria, E. abyssinica, V. keniensis, TI. velutina and
B,_natalensis. The dominant grassea were: (., gayana, B.
brizantha, A. dummeri, A, gayanus, I. cylindrica, C.
afronardus, P, maximum, L, kagerensis, H. rufa, H. filipendula,

H. dissoluta, S. longiseta, S. kagerensis, and pennisetum
Ureul,

A% maturity, the smaller grasses attain a maximum height
of 80 cm. They tend to be very conspicuous only a few weeks
after burning when they are in flower. When the tall grasses
have fully matured, often attaining a height of 200 cm or more,
the smaller species become completely obscured.

ZONE D - DERIVED PARKLAND SAVANNA

This area was once under Tropical Rain Forest. Constant
firing, grazing, cultivation and other human activities reduced
it to parkland savanna, This was innevitable since the zone is
densely populated. Its width varied between 400 m and 975 m,.
Due to deep weathering, no rock outcrops were observed. However,
there were abundant angular lateritic pebbles and stones rich
in iron oxide. Generally, the soll was fertile and of good
texture and structure (Soil Profile 4).

0l Profile 4
Horizon Deseription
Partially decomposed litter of dead grass,
1 tree leaves and logs.
2 Top soil. Dark Brown (7.5 YR 3/3); Clay

loam; granular structure; soft; fluffy;
high organic matter (10%5; extfemely
abundant roots; abundant pores; abundant
pebbles and stones; moderate acid (pH 5.5).

3 Transition layer, Brown (7.5 YR 5/44);
Clay loam; subangular blockj sticky; high
organic matter (80%); roota common; pores
common; stones and pebbles common; moderate
acid (pH 5.1),

t
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Depth Horizon Description
26+ 4 Sub Soil. Brown (7.5 YR 5/4); Clay;

subangular blocky; plastic; sticky; compe
act matter (5.7%); roots common; pores
common; strongly acid (pH 4.3),

Although the top soil was relatively shallow (12cm), its
fertility status was very high., The abundant organic matter
and other mineral nutrients were derived from a thick layer of
humus originating from the litter of dominant grasses. Among
them were: P. purpureum, I. cylindrica, A. gayanus, A. dummeri,
B. brizantha, B. decumbens, 1. rufa, H. diplandra, H. dissoluta,
S kagerensis, S longiseta, L. kagerensis, P. maximum, Cynodon
dactzlon, (llnn.) Pers., Eleusine indica lenn.) Gaerting
Rottbeellia exaltata L.f., Chlorls gayana kunth and Digitaria,
Scalarum. (Schweinf.) Chiov, -

Mulching, a process whereby the naked ploughed soil is
covered with dry grass in order to conserve soil moisture and
arrest soil erosion, has also played a big role in increasing
the so0il fertility status. The grass, on rotting is incorpor-
ated in the top soil,

Bush fallowing is another agricultural system that is
commonly practiced in this area, It also enriches the soil,
Perennial and annual crops like maize, millet, sorghum, beans,
cassava, sweet potatoes, cotton, tobacco etc., are grown on
plots for three or four years after which the land is left to
fallow for a period of five to eight years,

During the first two years the plots are invaded by
abundant weeds, most of which are herbs and grasses, The
dominant ones include: Bidens pilosa, L., Achyranthes aspera,
L., Commelina, benghalensis L., Sida cordifolia, L., Solanum
incanum L., Clematis hirsuta, Perr. and Guill., Urena Lobata Le,
Aspilia afrlcana (Pers.) Adams, Hibiscus diversifolius Jacq.;
Lantan Camara L., Lantana trifolia, L., Leonotis nepetifolia,
R. Monordica foetida, Schum., D. scalarum, I. cylindrica,

R. exaltata, E. indica, C. gayana, and B. brizantha. These
are gradually replaced by E. purpureum until almost a pure
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‘whend is obtained. At maturity the elephant grass attains

& height of five to six metres. It is highly wvalued for fuel,
a5 & building material and animal fodder. In countries like

' wagiland and Botswana, P, purpureum is used ¢ . an ornamental.
 Among the dominant trees in thie area were Albizzia zygia (DC.)
Mac Bride, Albizzia gummifera (Gmel.,) C.A, Sm., Albizzia

. grandibracteata Taub., Cordia millenij Bak., Ficus natalensis
Hoohs, Ficus exasperata Vahl, Ficus capensis Thunb, Ficus,

brachypoda, Chlorophora excelsa, Maesopsis eminii Engl., and
Lovoa brownii,

Z0NE E - THE FOREST

In the valley, along Bigajuka swamp, there was a thick
belt of Tropical Rain Forest. Its width varied between 60m
‘3‘@ 230 m. The soils were very deep and fertile (Soil Profile
54

Soil Progile 5

Depth Horizon Description
(em)

0=22 “ Top soil. Dark Brown (7.5 YR 3/2), clay
loam; fine subangular blocky; slightly hard;
friable; sticky; high organic matter
11,5%)3 abundant roots; few stones;
slightly acid (pH 4.2).

 22-100" 2 Brown (7.5 YR 5/4); clay; subangular

blocky; plastic; hard; very sticky; few
pores; few stones; moderate organic matter
(4.3%5; roots. common; strongly acid(pH 6.0).

Although the forest was small, it contained many tree

specles:, The author enumerated 137 different species in one
hectare, In addition, there were many shrubs, herbs, ferns,
orchids and bryophytes. The canopy was dense and continuous
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though ocecasional gaps appeared where large trees had died or
had been felled. The ferest edge was colonised by Acanthus
arboreus, a coarse shrub attaining a height of five to ten
metres at maturity. The Acanthus thickets are normally
colonized by fast growing, light demanding species like
Maesopsis eminii and Irema guineensis Ficalho. With time, the
colgnising forest formed by the above mentioned species is
gradually replaced by slow growing species like Entandrophragma
utile (Dawe Sprague) Sprague, Entandrophragma cylindricum
(Spnague) Sprague, Celtis zenkeri Engl., Cordia millenii Bak.,
Erythrophleum guineense G.Don., Chlorophora excelsa,
Tetrgpleura tetraptera Taub., Treculia africana Decne,
Trichilia splendida, Albizzia zygia (DC.) Mac Bride and many
other species. The shrub layer consisted mainly of seedlings
and saplings of individual trees, Dracaena afromontana Mildbr,
wes also common, Near the forest Tloor,.there were many
species belonging to the Zingiberaceae, Marantaceae and Comm-
elinaceae families, The lianas and herbaceous climbers were
mostly members of Araceae and Apocynaceae families. The lower
edge of the forest was seasmnally water-logged, and only
Phoenix reclinata Jacy, and Mitragyna stipulosa (D.C.,) O. Ktze
thrived there,

I0NE F - THE SWAMP

The swamp vegetation was located in the valley bottom,
where the water table came to the surface. The zone was
approximately 30 m. wide, The swamp fringe soils and the
swamp soil proper were almost similar, Both were clay in
texture. They were extremely sticky when wet and very hard
when dry. During the dry season, the swamp fringe soils
developed large and deep cracks., Some of these were observed
to have attained a depth of 35 cm. Generally, the soils were
very deep, exceeding 2m. in most places. They were black in
colour due to the abundant organic matter that had accumulated
a8 the decomposition rate was very slow. With increase in
depth, the soil became greyish-~blue with orange-yellow mottling.

The dominant vegetation consisted of Cyperus papyrus,
L., and Cyperus rotondus, L. They formed a dense mass of







