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Abstract: 

The occurence on Lake Kariba of floating weed mats, formed in the 
first instance by the introduced water-fern Salvinia auriculala, is described. 

A further colonisation of these weed mats by 40 species of vascular 
plants in a process of sudd formation is illustrated. 

The implications of this waler infestation on the lake and its possible 
origin and future behaviour are discussed. 

INTRODUCTION 

The larger rivers of Africa, representing the world’s greatest inland 
water resource, hâve until this last decade reraained largely unexploited as 
sources of electric power. The biological problems arising from the créa¬ 
tion in these rivers of hydro-electric storage dams hâve therefore not 
yet been generally experienced. The establishment of what is at présent 
the larçest man-made lake in the world by damming the Zambezi River, in 
ils course between Northern and Southern Rhodesia, has provided a 
dramatic and instructive illustration of the biological events which may 
follow the inception of such a hydro-electrc project. 

The Kariba scheme called for the construction of a dam at the 
entrance to the Kariba Gorge which would create a storage réservoir 
some 280 km. long by 80 km. wideand coveringapproximately 440,000hec¬ 
tares, reaching its operative level during the 1%0’8. The Kariba Dam 
was closed on December 2nd. 1958, thus containing the 1958-59 flood, 
which started to flow about the bcginning of December, and reached its 
maximum in March and April 1959. The impounding of the Zambezi 
waters thus resulted about the end of April  of that year in the création 
of a temporarily stable embryo lake whose level was far higher than that 
of any previousiy recorded flood. In the May of this natal year 1959 the 
lirst reports of floating weed mats on the new lake started to corne in. 
Weed specimens seen by Dr. E. A. C. L. E. Schelpe, then working in 
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England and reviewing the feras for the Flora Zambesiaca, were determined 
by him as Salvinia auriculala Aublet. 

This Saluinia species was described by Aublet from Guiana. It is 
widcly distributed in Central and South America, and the Caribbean 
area. S. auriculala is readily dislinguished from the one other Salvinia 

species found on the eastern side of Tropical Africa and in Madagascar, 
Salvinia kaslala Desv., by the fact that the latter species has simple 
instead of branched hairs on the upper surface of the leaves, more correctly 
termed fronds (Herlzog 1935). 

Adamson (1950) recorded S. auriculala from the Cape area of South 
Africa more than ten years ago. According to Schelpe (1961) it now 
also occurs in the Knysna district and a few other localities in the Repu¬ 
blic, although in bis ciassic ecological account of the Knysna région, 
Phillips (1931) does not record the presence of the fera. A specimen 
later determined as S. auriculala was collected by Dr. O. West in the 
Zambezi a little way above the Victoria Falls in 1949. Subsequently 
the fera also appeared in farm dams, once in Kenya and twice in Southern 
Rhodesia. Elsewhere, Williams (1956) gives an account of an outbreak 
in the rice paddies and natural waters of the eastern seabord of Ceylon. 
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SALVINIA  ON LAKE KARIBA  

The mats of floating water-fern first reported in May 1959 from 
the central section of the lake continued to increase in size and number 
ail through that year, until a fringe of Saloinia bordered both shores 
of the lake from near Binga upstream to the Bumi River confluence 
in the Lower Basin. At this time the Saloinia mats werc fairly pure, 
the only other plant associated with them being PisUa slralioles L,, 
still in small amount. 

Salvinia auriculata plants hâve two distinct growlh phases, which 
has sometimes in the past led to taxonomie confusion. The first stage, 
termed ‘primary’, is a stérile végétative phase in which the leaves of 
the plants are more or less fiat, and ail of them float out over the water 
surface (photo 1). The ‘tertiary’ phase (photo 2) develops by a further 
growth and a folding together of the upper surfaces of the two halves 
of each leaf, and a renewed growth of the third modified leaf associated 
with each pair of photosynthetic leaves, which is adapted to form a 
root-like structure, and on which micro- and mega-sporangia now 
proceed to develop. The younger and more distal portions of the plants in 
this tertiary stage are supported above the surface of the water by the 
inoribund and submerged older portions, which are buoyed up by the 
air trapped between the hairs of their now folded upper leaf surfaces. The 
greater portion of the Salvinia on the lake is in this tertiary stage, which 
is said to be initiated as a resuit of the crowding together of Salvinia 
plants in the primary stage. The ‘secondary’ growth stage of the fern, 
inlermediale between the primary and the tertiary, is transitory and is 
not commonly encountered. 

Végétative reproduction, the only form of propagation so far observed 
on the lake, occurs when additional shoots formed on the original fern 
plant by growth from latéral buds, become detached from the parent 
plant. 

The floating mats of Salvinia are very subject to dispersai or trans¬ 
port by the wind, even in the primary stage when the amount of the 
plant emerging above the surface of the water can be only a few milli¬  
métrés. As soon as a substantial degree of flooding had occurred in 1959, 
crowns of trees which had been only partially submerged on the tempo- 
rary shores of the new lake oftered some protection from these distur- 
bing winds, and some catchment to lodge the Salvinia plants and prevent 
their being blown away. The weed infestation in the second half of 1959 
therefore tended to be around the trecd shores. Thcre was already how- 
ever a considérable mass of weed floating free across the lake surface, 
sometimes as scatterred individual plants, but more usually as great 
arcs of interlaced plants drifting quite rapidly down-wind. 
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f’holo 1- — Salvinùi auriculala noalint.' on I.ake Kariba, mosl of the plants in lhe 
primary slaee; tliree plants lowards Uie Lop rislil  hand porner in llie secundanj 
stage, the leaves having jusl cuinmenced lo grow again and to fold up. 

i'Iiüto 2. Snivinin auriculala floating on I.ahe Kariba, iill  Ihc plants in lhe Irrliary 
stage; individual plants hâve a wurm-like appearance, the tlghlly packed leaves 
are folded, and the ncw growth is supporled clear of the water. 
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By April 1960 lhe total mass of floating weed on the lake surface 
was cstimalcd as covering some 20,000 hectares (Schelpe 1961). That 
same year moreover saw the appearance of a very extensive colonisation 
of lhe hitherto almost pure Saluinia mats by a further complex of 
vasciilar plant species. 

SUDD DEVELOE^MENT ON LAKE KAHIBA  

Early in 1960 il  becamc apparent that in addition to Pislia, a whole 
sériés of vascular plants could become established on the Saloinia mats. 
Because of the similarity of these weed colonies which now formed to the 
floating masses of végétation in the swamps of the Upper Nile, 1 termed 
these ‘sudd’ colonies, despite the absence of papyrus. Up to the end 
of 1961 I had found a total of 40 vascular plant species growing on the 
floating weed mats, and these are listed in the table below. Only one 
of these species (Vossia) is apparently able to survive in the form of 
free-floating colonies, more than tcmporary periods isolated from the 
support of the Salvinia mat. 

This list of species does not include the few epheineral but specta- 
cular appearances of certain cultivated plants and tree seedlings. In 
1960 well advanced banana plants standing out of the Salvinia mats 
were a not uncommon sight, although none were recorded to hâve reached 
the fruiting stage or appeared again in subséquent years. These bananas 
must havegrown from suckers floating up from the flooded Tonga cultiva¬ 
tions now below the waters of the lake. The same source would account 
for the frequent lulTa {Luffa  cylindrica Roem.) colonies, which still con¬ 
tinue happily to complété their life-cycle and perpetuate themselvcs 
on the weed mats. Large quantities of tree seedlings also appeared locally 
in I960, but only rarely later, coming especially from two species. Acacia 
albida Del. and Colophospermum mopane (Kirk ex Benth.) Kirk ex Leo¬ 
nard. The first species grew commonly in the riparian forest of this 
area along the Zambczi, and continued to fruit even when at least half- 
submerged, likc the date palms inundated by the Aswan Dam in Egypt. 
The mopane seedling came from seed produced by the multitude of trees 
of this species, which is the dominant tree of the flatter and lower areas 
of the Zambezi Valley in this région. Seedlings of a Ficus sp. were also 
observed; no tree seedlings of any species survived more than a few 
months on the weed mats. 

The more permanent weed mat colonisera appear to fall into two 
groups, tliose of semi-aquatic habitats, and ruderals of open ground 
generally. Arnong lhe former are the species of Ludwigia, Polggonum, 
Cyperus, Scirpus, Typha and Phragmiles maurilianus. Among the ruderals 
are Eclipla aiba, Allernanlhera nodiflora and Commelina di/Jiisa. 
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ÜBIGIN OF SUDD SPËCIES 

Wilhout exception, no species so far recorded as occurring in asso¬ 
ciation with sudd colonies, whetlier an introduced ruderal or an indigenous 
scmi-aquatic plant, cannot be found growing elsewhere in some part or 
other of the Zambezi drainage System. Indeed very inuch more mighl 
hâve been predictable as to the possibilitics of sudd formation on the 
lake if  more had been known beforehand of swamp ccology in this and 
other adjacent territories. 

A somewhat similar complex of semi-aquatic species forming floating 
mats has been described from the adjoining Congo by Leonard (1952) and 
by Germain (1952). Leonard describes a floating aqualic association 
in stagnant water on the Congo River at Yangambi, composed of Pislia 
stralioles, AzoUa pinnala and Lemna paucicoslata as dominants, which 
becomes invaded by Ipomoea aqualica and Jussiaea repens, together with 
a few other associâtes inchiding Commelina diffusa. Under the class of 
herbaccous semi-aquatic végétation Leonard aiso has associations, of 
which his Jussiaea repens and Enbydra flucluans association, forming a 
floating mat in the still or slightly moving water of creeks, containing 
among other species Commelina diffusa, Jussiaea repens, Cyperus mundlii, 
Scirpus cubensis, together with Pislia straiioles and Azolla pinnala, 
closely resembles the Lake Kariba sudd. 

Germain defines a Cyperus lalifolius association which includes 
Jussiaea saffrulicosa, Ageralum conyzoides, Typha anguslifoUa subsp. 
auslralis, Polygonum spp and a Vigna sp. 

This is not the place to review ail the litcrature on this subject, 
but it is apparent that floating colonies of swamp plants are widely 
distributed in Tropical .\frica, even as far north as Sénégal. There Tno- 
CHAiN (1940) records an Echinochtoa stagnina and Vossia cuspidala 
group which includes Pislia slralioles, Cyperus auricomus, Scirpus cubensis, 
Jussiaea oillosa, J. linifolia, ./. desruia, Polygonum lanigerum. In a later 
paper, detailed comparisons will  be made between the sudd on Lake 
Kariba and the floating swamp associations such as thèse which have 
been described by a number of ecologists throughout Africa. A review of 
this Work does suggest the possibility that in naturel waters in Africa 
Azolla species may have played the same pioneering rôle, providing a 
mat for further colonisation, that Saloinia auriculala has served in the 
artiflcial waters of Lake Kariba. 

The nearest area of extensive natural swamp to Lake Kariba is the 
Lukanga Swamps, some distance west of Lusaka in Northern Rhodesia, 
whcre the river Lukanga runs into the Kafue River, a tributary of the 
Zambezi. Dr. S.C. Seagrief visited this swamp in 1958, and his collection 
of plants is deposited in the Central .\frican Herbarium at the University 
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College. The annotations made on his spccimens at the time now make 
extremely interesting reading. Seagrief has recently published a note 
(1962) on the ecology of the swamps, in which he confirms that masses of 
floaling végétation are to be found in the Lukanga Swamps, and that 
such Kariba sudd species as Ludwigia leplocarpa, Polygonum (omenlosum, 
Cyperus nudicaulis, and Pycreus mundlii are associated with the floaling 
Scirpus cubensis mats. At the time ot his visit, August 1958, no Salvinia 
auricuiala was seon, suggcsting that the Scirpus mats had a difîerent 
origin from those. on Lake Kariba. Although the Kafue River runs into 
the Zambezi downstream of the Kariba Dam, and diasporas of sudd 
species cannot be swcpt down it into the waters of the iake, there musl 
be similar but smaller patches of the swamp described by Seagrief 
on other tributaries of the Zambezi which fced directly into the lake. 
An additional source of sudd diaspores is the végétation surrounding 
the freshwater springs of the valley, such as Manjolo Spring near Binga, 
wilh semi-aquatics such as Ludwigia spp., Cyperus spp., and Typha spp. 

The source of the diaspores of the sudd ruderals seems to be the 
tcmporary végétation which forms on the lake’s ‘soak zone’ as the water 
level becomes more or less stabilised each year in the winter, with the 
slackening of the annual flood which has moved the lake to a new highcr 
level. Along this soak zone ruderals such as Eclipta alba and Allernan- 
Ihera nodijlora are very common, together with some of the grasses 
which feature in the sudd like Panicum maximum. 

DEVELLOPMENT OF SUDD COLONIES 

Observations first made in 1960 suggested that sudd clumps fall into 
two size groups. This indicates that sudd colony formation is not a con¬ 
tinuons process, but occurs only at particular times of the year, despite 
the apparent presence of a suitable habitat for colonisation at ali seasons. 
The diagram in ftg. 1 illustrâtes a possible explanation for this seasonal 
sudd colonisation; it should be noted that this applies only to sudd 
formed by Scirpus cubensis, which is assuined to hâve a limited flowering 
season, andt o hâve seeds which requirc a dormant period of some 
months. It is also assumed that both Salvinia auricuiala and Scirpus 
cubensis were présent in the area of the Zambezi now flooded by the 
lake, or in the lower estuaries of one or more of the tributaries, beforc 
the dam was closed in 1958. 

Whatever their origin and mode of development, the continuing 
existence ot any particular sudd colony on the lake is almost entirely 
dépendent upon its degree ot exposure to wind. The action of the wind 
upon a weed mat produces results very similar to those of a wind-blown 
ice-pack. Although the weight ot the weed is less than that of ice, and 
the forces concerncd are not therefore as great, a wind-driven weed 
mat caught up in the crown of a half-submerged tree has been observed 
to snap off the trunk. The elTect of this pressure in wind-driven weed 
mats on older sudd colonies is annihilating. 
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Jan. j Feb. Mar. j Apr. | May. | Jim. Jul. Aug. Sep. Oct. Nov. Dec. 

Flood 
Rising 

New Salvinia mats forming on 
newly flooded areas of 

New flood 1 shallow water 
at maximum 

New 
Flood 
Starts 

1958 
♦—1957 River Scirpus colonies fruiting _►....1958 Seed. 

..1957 Seed. 
i • • j Dam 

<—1958 Scirpus colonies forming in river—» Closed 

1 1 1 

1959 

111 
«-I958 River Scirpus colonies fruiting _»....I959 Seed. 

..1958 Seed. 

♦—1959 Scirpus colonies forming in lake—► 

I 1 1 

I960 

î I I 
♦—1959 Lake Scirpus colonies fruiting _►....I960 Seed. 

..1959 Seed. 

«—I960 Scirpus colonies lorming in lake—► 

1 1 1 

1961 
♦—I960 Lake Scirpus colonies fruiting —►....1961 Seed. 

..I960 Seed. 

♦—1961 Scirpus colonies forming in lake —► 

1 1 1 

1962 

1 1 1 
—1961 Lake Scirpus colonies fruiting ... 

. .1961 Seed.'. 

♦—1962 Scirpus colonies forming in lake —. 
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When blown before lhe wind, Lhe various components of a wecd mat 
will  not move together. The Salvinia, oiïerring Lhe least underwater 
résistance, will  sail away first, followed closeiy by the Pisiia. The smaller 
sudd colonies follow, the young shoots of many of these collapsing on 
the water when no longer supported by the Salvinia mat, and the young 
colony then presumably rotting and dying. The larger sudd colonies 
bring up the rear several hours, or even a day or so behind. When the 
drifting Salvinia ahead is stopped by a headland or olher physical 
obstruction, the whole mat, or such part of it as has not sunk en route, 
is reconstiluted, the sudd colonies working their way in to achieve a 
random scatter much as before the mat was disturbed in the first place. 

The prevailing wind on Lake Kariba for almost ali the days of the 
year is approximately E.N.E., that is, more or less upstream over the 
greater part of lhe lake. Before each new flood begins in December, 
a mass of weed mats Iherefore tends to accumulale near Lhe head of the 
lake, and to windward of lhe larger north-south promontories. The 
weight of weed in these localities eventually becomes so great that the 
Salvinia piles up in great waves, up to two métrés thick in the ridges. The 
uppermost Salvinia plants soon die, perhaps from over-heating, and 
those below become moribund, perhaps because of lack of light or oxygen, 
or accumulations of carbon di-oxide. Under these conditions the oïder 
sudd clumps fare equally badly. In their second year, those formed 
entirely or partly of Scirpus nibensis hâve become very loose insidc, 
because the shoots of this species apparently die after fruiting in their 
second year. Such hollow colonies are easily squashed fiat by the pressure 
of lhe Salvinia mass. Only a very few third year colonies can survive 
unprotected, and not many hâve been seen on the lake; two that were 
found in 1961 are illustrated in fig. 2. 

There are two situations in whi(;h sudd colonies may escape the 
pressure of the wind-driven mats, in the lee of islands and among the 
half-submerged Iree crowns fringing the shore. The latter situations 
are the more common : sudd colonies trapped in tree crowns tend to 
merge and form a continuons line of sudd. Between this line and the 
actual shore, Salvinia finds in this protected water idéal conditions 
under which to grow and multiply. Such situations are now the most 
important Salvinia ‘nurseries’ in the maturing lake. 

The areas occupied by Salvinia, Pistia and sudd respectively are 
diflicult to estimate. After the April 1960 estimate of 20,000 hectares 
of total weed mats, a survey in August 1960 gave an increase to about 
.30,000 hectares, according to the figures of the Lake Kariba Co-ordinating 
Committee. Their later estimâtes su^est that the weed mats continue 
to occupy approximately one tenth of the total water surface. How 
much of this is actually occupied by sudd colonies it is diflicult  to déter¬ 
mine. They are never so dense in obstacle-free water that a launch power- 
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Fl. 2- — Skctches showing lhe composition and species distribution in Iwo of the 
rare three-year old sudd colonies which are to be found in the weed mats on 
Lake Kariba. Note thaï the flrst colony illuslrated is in proceas of beingsquashed. 

(ul cnough to push through thick Salvinia cannot work its way through 
them. Althüugh the reproductive rate of the Salvinia is apparently so 
fantastically grcat that it grows away almost pure in lhe Salvinia ‘nur¬ 
series’, an oider mat may hâve as high an admixture of Pislia as TjO per 
cent or even more. 

FUTURE DEVELOPMENT OF THE WEED ON LAKE KARIBA  

The économie development of the Lake Kariba area, as distinct from 
the control of the actual dam site and the hydro-eleclricity plant, is 
in charge of the Lake Kariba Co-ordinating Commiltee, whose olTicials 
hâve shown a stimulating imagination in grappling with the weed problem 
which was suddenly Ihrust upon them. Under their aegis, an independent 
weed-control firm from the Republie of South Africa is carrying out on 
the spot trials of ail promising methods of weed control, especially the 
use of herbicides, and the possibitity of biological control is under inves¬ 
tigation by the Commonwealth Institute of Biological Control at Trinldad. 
Various local botanical and fisheries organisations hâve been made 
responsible for charting the actual progress of lhe weed and the areas 
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which it covers. At the University College autecological iavestigations 
on Saluinia auriculala hâve been instigated with Mr. D.S. Mitchell in 
charge, and I hâve undertaken to study sudd colonisation. The officiais 
of the committee work paticntly through not oniy Lhe many suggestions 
sent in as to controi of lhe weed, but also the numerous recommendations 
as to its économie exploitation, which range from the production of 
animal and even human food to the manufacture of plastic ash-trays. 

The autecological investigations will  provide not only informations 
on the biology of Safainia auriculala but also some idea of why explo¬ 
sive reproduction of this species has occurred on Lake Kariba, and how 
long this stage is likeiy to persist in the maturing lake. Already repro¬ 
duction of Saknnia seems to hâve levelled ofï so that it continues to 
occupy one tenth of the water surface, but this is still a very considé¬ 
rable proportion of what is to be 440,000 hectares of water. Mitchell’s 
work may be abic to explain why, aithough apparently mature micro- 
and megaspores are produced in great quantifies, reproduction of Salvinia 
in the lake is apparently always végétative. The relationship of lhe 
several growth stages, and the factors which controi their appearance, 
may also be explained by these autecological studies. 

Great masses of Salvinia are known to be présent in the Upper 
Zambezi, but the area is too remote to permit easy access to ascertain 
the exact nature of this infestation, which was presumably the original 
site of introduction of the weed, perhaps by an enthusiastic aquarist— 
the plant is still listed in some aquarist’s catalogues. Cerlainly it is known 
lhat the infestation several years ago was so great that basins in the 
Upper Zamhezi used by the local people for communal fish drives, had 
to be abandoned for this purpose because of the Salvinia cover. 

If  the explosive reproduction of the fern is dépendent on unusually 
high concentrations of nutrients, this species might find in the annual 
floods of the Upper Zambezi idéal conditions for its végétative growth. 
It will  also be significant in this respect that when the lake is operaling 
to capacity, one third of the water will  be replaced each year, mostly 
by such fiood waters. 

Salvinia has always been concentrated in the central and upper 
reaches of Lake Kariba. It did not reach the dam site in the lower basin 
until early in 1961, and it is still not extensive there, or in what is locally 
called the Sunyati basin, into which Ilows the largest tributary reaching 
lhe Zambezi on the lake. The relative scarcity of Salvinia in this part 
of the lake could be duc as much or cntircly to a différence in the nutrient 
status of lhe water as to the late occurrence of an infestation there, or 
to lhe removal by the wind of any free colonies. This is again a point 
on which the autecological investigations may throw some light. 
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Economically, the mosl important site on the lake is above ail the 
area immediately surrounding the dam, controiled by the Fédéral Power 
Board, and where the turbine intakes are iocated. The fishing pitches, 
cleared of ail woody growth at considérable expense to within a few 
centimètres of the ground, and the major harbours are next in impor¬ 
tance. By the érection of a boom across the entrance to the Kariba 
Gorge, it has been possible for ail practical purposes to keep Salvinia 
from entering the tubine intakes. The fishiiig pitches, having no par- 
tially submerged Iree growth to hold the weed, only become covered 
where they are sited across the wind, or at the head of the lake where 
weed accumulâtes. Of the major harbours, Sinazongwe, the largest port 
on the north bank, was virtually unapproarhable from the water for two 
years, but now like the other harbours, remains fairly clear of weed. 
The question therefore remains, if  the Salvinia nurseries in the mature 
lake continue to fonction as outlined here, they should be allowed to 
exist on the lake. There are signs that a permanent sudd végétation 
will  develop in such areas, associated with some plants already présent, 
such as Fossm or Scirpus cubensis, or some plant yet to make its appea- 
rance, such as Papyrus, occurring naturally in the ükovango Swamps of 
Bechuanaland which partly drain into the Chobe swamps upstream of 
the Victoria Falls. In this respect it is very curious that Eichornia cras- 
sipes, has not yet put in an appcarancc on the lake, where a very carefiil 
watch is kept for it. 

If an extensive infestation reaching along virtually the whole of 
the Zambezi syslem is allowed to persist, it must constiLiite a permanent 
Ihreat to the rest of tropical and sub-tropical Africa, and to further 
developmenlal projects such as the Volta scheme in Ghana. A timely 
reminder of the uncanny ability of Salvinia auriculala to achieve long- 
distance dispersai, despite rigorous précautions aimed at preventing 
this, is its recent spread in 1962 to the Prince Edward Dam, a water 
réservoir on the outskirts of Salisbury, over 200 km. from Lake Kariba 
and some 1,000 m higher in altitude. 

For the biologist, Salvinia auriculala emphasizes how little we 
yet know of the processes by which relatively innocuous native plants, 
removed from their natural habitat to a new one, achieve there an explo¬ 
sive rate of reproduction and an overwhelming colonizing ability. Nor do 
we yet know by what stages of évolution the présent Hoating végétation 
of .\frican natural waters was developed. 
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List of vasculab plant specibs found obowino in sudd on Lake Kariba 

A'/eralum cony:oides L. 
Allernanihera nodiflora R. Br. 
HasUicum po/gsfac/iÿon Moensch. 
Cissampelos mucronaia A. Rich. 
Commelina diffusa Burm. 
Cypenxs orficu/olus L. 
C. auricomus Sieber 
C. dfnadaUis L. 
C. dives Del. 
C. flabelU/ormis Rottb. 
C. longus L. 
C. nudieaulis Poir. 
C. sphaerospermus Schrad. 
IHandrochloa namaquensia (Nees) Stapf 
Echinochloa pyramidalis Hitchcock et 

Chase 
Eclipla alba L. 
Equiaelam ramosiaaimum Desf. 
Hibiscus diversifoUua Jacq. 
Ilyparrhenia dichroa (Stapf) Stapf 
H. ru/a (Nees) Stapf 

Kyllingia alba Nees 
I.udwigia adscendens (L.) Ilara 
!.. erecta (L.) Hara 
/,. leptocarpa (Nutt.) Hara 
L. pubescens (L.) Hara 
Mariacus dubius (Rottb.) Kukenth. 
Panicum maximum Nees 
Phragmiles maurifionu* Kunfh 
Pistia slralioles L. 
Polygonum aalicifolium Brouss. 
P. lomenlosum Willd. 
Pycreua mundlü Nees 
P. polyslac/iya Beauv. 
Pbynchospora corymbosa Domin 
Scirpus cubenais Poepp. & Kunth 
Sphaeranihus incisua Robyns 
Typha auslralia Scliumach. 
T. capensia Rohrb. 
Vigna sp. 
Vossia cuspidala (Roxb.) W. GrilT. 

Source : MbJHbJ, Paris 


