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E. africanum, T. sericea and Brachystegia spiciformis

with occasional Acacia erioloba and Lonchocarpus

nelsii.

Baphia massalensis, C. collinum, C. zeyheri,
C. celastroides, C. apiculatum, Dichrostachys
cinerea and Lannea discolor are found in the shrub

layer.
(iv) Mixed, well developed woodland, dominated

by B. plurijuga and G. coleesperma with lesser
amounts of E, africanum, B. africana and T. sericea.

(v) Sparsely wooded, open veretation. The
presence of a calcrete layer and increase in clay
content causes the soils to be seasonally flooded.
Combretum herexense is che main tree. Typical pan
vegetation.

(vi) Colophospermum mopane woodland. Found in
areas where the clay content is up to 35% - often
in the B horizon. This type is found in the troughs
between the ridges in the south west of the Park.

(vii) Mature Baikiaea woodland. Well developed
undisturbed woodland on deep sands. The woodland
has a closed canopy dominated by B. plurijuga. It
is divided into two groups according to the
percentage coarse and fine sand:

A. 710-40% coarse sand supports almost
pure B. plurijuga in the tree layer,
with B. massaiensis and Croton
pseudopulchellus as the major shrubs.

B. 10% coarse sand has a few other tree
species, especially L. nelsii, with
Croton gratissimus as an addition to
the shrub layer.

(viii) Mixed mature woodland. Occurs on soils which
are very compacted cor have a higher % clay than (vii).
Dominants are L. nelsii, B. plurijuga and A. erioloba
with a wide variety of species in the understorey.

A. erioloba dominates when this vegetation fringes
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drainace lines.

(ix) Terminalia prunioides/Acacia tortilis
woodlani. A more extreme variation of (viii) on
very hard soils. Commiphora africana and
C. pyracanthioides are found in the shrub layer.

3.2.3 Succession
Henkel (1931) considered the
'‘umgusu' (Bajkiaea) type to be the north west
equivalent of the 'msasa' (Brachystegia) the pure
type occupying a res'ricted area because of the
invasion of the miombo components. He suggested
the following changes. The 'muhatja' (Parinari)
tyre was dominant at one time on the Kalahari Sands.
This was displaced by the umgusu type, originating
ir. north west Central Africa. In turn this umgusu
type is being displaced by species entering from
the east: msasa and mfuti (Brachystegia boehmii).
3.2.3.1 Edaphic Influences

; Miller (1938) commented on the
influenceas af actirg the Mukusi Forests of
Bechuanzland, He found Burkea africana growing in
regions .l e the 3and was too shallow for
B, pluri nta., ¥, africana was occasionally found
in assccia.'on «-th B, plurijuga, for like T. sericea,
it ‘s a celonaeer ©Ff badly burnt forest. Where it
occt ‘w7l adabfge Wi'e 8 in pure stands or associated
with 2, ango’-asis, i+ was on partially denuded
lines o+ drainage. There was heavy grass cover in
the Burkea areas, and both B. africana and
P. angolensis are fire resistant. The soils were
found to be more compacted, dark grey and more acid
than mukusi soils. Tinley (1976, 1982)
emphasired the role of pan horizons in controlling
the soil hydrology and therefore the type of
vegetation. He defined two classes of pan horizons
tfor the Kalahari Sands in the Western Caprivi:

(a) An indurated/cemented type e.g. calcrete,

ferricrete.
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3.2.3.2 Biotic Influences: Fire and Animals

Early travellers in Matabeleland
commented on the fires which ravaged the areas during
the dry months. Sim's report (1911) on forestry
to the B.S.A. Company stated 'a large percentage of
the trees have been damaged by fires which almost
annually go through them'. Kelly-Edwards'annual
report in 1925 listed the following causes of fires
in the Kalahari Sand Forests:

(1) Superstiticn and traditicnal practices of
the local people, e.g. burning to appease rain gods
and to provide grazing.

(ii) Hunters were very careless, and two
culprits I.undin and Herbst used to boast about how
many fires they started in the Ngamo area.

(iii) Sparks from the trains on the Victoria Falls
line.

(iv) Farmers burnt to improve grazing and had no
fire control measures.

(v) Lightning strik»s during dry electric
storms.

Boughey (1963) presented .« hypothetical
successional schemes for Kalahari Sand vegetation
in wankie, showing the main trends from (1) Teak
(Baikiaea) woodland and (2) Mixed Savanna Woodland
both ending in a fire climax grass savanna
(see Fig. 3.3). He considered elephant and fire
damage the two major ecological factors operating
in the system. He also thought that most of the
vegetation was composed of secondary communities
which 'were much more suitable for game occupation'.
Each secondary community was associated with a
particular game species.

In his report on the vegetation of the Shesheke
District in Zambia, Fanshawe (1965) describes a
series of stages in the degradation of Baikiaea
forest through the action of fire:
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BAIKIAEA (TEAK) eleghont .
- \ WOODLAND R Bare ground
A \ Terminalic - Baikigea
Wwoodland
elephant l ACACIA SAVANNA!%“~—Thorn thicke
Terminalia~Burkea WOOOLAND
Savanna Woodland heavy
; elephant grazing
fires Foh
Terminalia -Burkea \_’ GRASS SAVANNAL __—~
Shrub Savanna fires =
&

Fig. 3.3. Boughey's (1963) hypothresis for tre
derivation of various secondary
communities from Balkiaea woodiand.
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(1) Baikiaea Forest. A closed canopy of
approximately 18m tall B. plurijuga. The
understorey is a Baphia - Pauhinia - Combretum -
Dalbergia complex. Acacia fleckii and A. ataxacantha
invade the fire holes and Baphia massaiensis,
Bauhinia macrantha and Croton pseudopulchellus
tend to dominate with further fire degradation.
Balkiaea forest has a variant termed 'dwarf'
Baikiaea, which is literally Baikiaea forest
compressed to 1,5m height. Occasional emergents
grow up to 3m - mostly T. sericea and Combretum spp.
All dwarf forests are considered to be external
manifestatiors of an underground drainage pattern.

Fanshawe and Savory (1964) draw an analogy
between the stunted Baikiaea and the growth habits
of 'dambo' suffrutices. They state that as
B. plurijuga is a species which demands good
aeration and the reduced aeration due to telluric
water filling the soil's air space is sufficient to
stunt its root growth. The emergent trees are
either shallow rooting or capable of withstanding
waterlogged conditions.

(11) Kalahari Woodland. (The probable stage of
Hwange Kalahari Sand vegetation). There has been
2 decrease in B. plurijuga (fire sensitive) and an
invasion of fire hardy species.

{a) Burkea - Guibourtia - Erythrophleum
wooaland, with or without Baikiaea. P. angolensis,
H. routanenii and Dialium englerum can be locally
conmon .

(b) Burkea and Erythrophleum dominaie. Very
open woodland, around 6m high. P. an~olensis can
replace E. africanum. Shrubs are Co...etum Spp .

Ochna pulchra, Diplorhynchus condylocarpon,
B. massaiensis, B, macrantha and Grewia spp.
Baikiaea and Guibourtia are los® being fire sensitive.

T g
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(c) Burkea - Diplorynchus Scrub. 1,5m to 3m
high. OCpen with subshrubs of Brackenridgea arenaria,
O. pulchra and Annona stenophylla.

(d) Suffrutex Savanna. The final regression
stage. Suffrutices are interspersed with perennial
grasses and bulbous herbs. Lannea edulis,
Pygmaeothamnus zeyheri, Ochna sp. are examples.

The interesting point about Fanshawe's proposed
succession is that it ends in a suffrutex savanna
and not a grassland, as Boughey suggested.

Miller (1938) suggested that areas in Botswana
(Bechuanaland) where 8. plurijuga and T. sericea
occurred together were probably the result of fire
damage to the original Baikiaea forast. With its
more prolific seeding and wider range of dispersal,
T. sericea would take advantage of the cleared
ground. It would eventually disappear in the
secondary succession as it has a more light demanding
habit.

Mitchell (1961) attempted to rclate the effects
of fire and animals on the vegetation, giving a
somewhat controversial explanation as to the
disappearance of the Teak forests in Zambia. He
felt that the drastic reduction in game numbers by
modern nunting methods was responsible for the
increased fire hazard and therefore the destruction
of the forests. Wwhile this may have applied to
Zambia, Hwange never contained as much game as it
does at present, so Mitchell's hypothesis is
untenable.

3.2.3.3 Climatic Ianfluence: Frost
Process of Frost Formation
Law (1969) states that although
frost can be caused by advection and evaporation,
radiation was the most important source of frost in
this country. The amount of water vapour in the air,
wind, cloud cover and land surface have a marked
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effect on the degree of frosting. Radiation
frost is more frequent in the drier western parts
ot Zimbabwe which are in close proximity to the
Botswana 'Dry Air'.

Severe Frosts

A severe 'black' frost occurs when a
critical minimum is reached (usually taken as

£-6,5°C or 20,0°F), when the cell protoplasm

is fatally injured by (a) precipitation of
proteins or (b) formation of intercellular ice
which draws water out of the protoplasm or (c)
disruption of cell organelles by the formation of
ice crystals in the protoplasm (Daubenmire, 1967).
The degree of frost injury depends on the duration
of the minimum temperatures, the suddenness of
change, the plant's physiological condition and
adaptational characteristics e.g. waxy bloom,
hairs.

Frost Hardiness

A temporary adaptation giving a plant a
measure of immunity is called frost hardening.
The process is complex and not well understood.
In many plants it is closely tied to the effects
of photopericd and dormancy. This primary
induction is followed by a requirement for growth
or survival at reduced temperatures (Bidwell, 1979).
Several inter-related physiological changes take
place:

(a) The protoplasm develops low structural
viscosity and is able to better accommodate
deformetion.

(b) The free water content decreases and soluble
proteins and sugars increase. Both changes are
pronounced In aerial organs. The importance of
abundant carbohydrate is shown by the fact that
defoliation renders a plant more susceptible to cold
injury (Daubenmire, 1967).

e "S' e .. - _-;\»J\ . A ',,,,;,., 4

S = SRy vy T

" R TR R IR MR 2RI TP TS IR TR e
e S g g O i il
3 E ,
















)

Rt

oL e

- W e U
K $ -
-
| SR ST
i ~

’










Author Childes S L
Name of thesis The Population dynamics of some woody species in the Kalahari Sand Vegitation of Hwange National Park
1984

PUBLISHER:

University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



