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Review Article

Abstract

Aquatic macrophytes are photosynthetic macroscopic organisms that grow perma-
nently or periodically submerged or floating on the surface of the water. The aim 
of this study is to compile a checklist of fresh-water aquatic vascular plant macro-
phytes occurring in Angola, focusing on their origins, life forms, conservation sta-
tus and distribution throughout the country. The checklist was compiled through 
a literature review of previous studies carried out in Angola, herbarium collections 
and online databases. A total of 526 species of macrophytes in 196 genera and 
70 families was recorded. Cyperaceae was the most abundant family, followed by 
Poaceae, Lentibulariaceae, Lythraceae, Eriocaulaceae, Araceae, Podostemaceae, 
Hydrocharitaceae, Onagraceae and Plantaginaceae. The highest number of macro-
phytes was recorded from Huíla Province, followed by Moxico and Cuando Cubango 
Provinces, respectively, while Lunda Norte, Uíge and Zaire were poorly represented. 
From the aquatic macrophytes recorded, it was possible to identify the category of 
origin of 511 species. From these, 472 species are native, 23 introduced and 16 are 
endemic to Angola and the conservation status of these species was also assessed. 
The results obtained in this study show that there are still some gaps, especially with 
regard to the distribution of aquatic macrophytes in Angola, since many species are 
documented as native, but there is a lack of data on their distribution.
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Introduction

Aquatic macrophytes are macroscopic photosynthetic organisms, that grow 
permanently or periodically submerged or that float on the water surface 
(Chambers et al. 2008; Murphy et al. 2019; Kato et al. 2024). These plants 
have been recognised as a significant component of aquatic ecosystems, 
which play an important role in providing several environmental and eco-
system services (Sood et al. 2012; Vymazal 2013; Kumar et al. 2023); these 
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include, decontamination and recycling of nutrients in water (Khan et al. 
2020; Kumar et al. 2020), control of water erosion (Kumar et al. 2023), bio-
mass production (Amulya et al. 2023; Dębowski et al. 2023), act as organic 
fertilisers (Saleh 2023; Hernández-Fernández et al. 2024) and as water qual-
ity bio-indicators (Shelef et al. 2013; Bytyqi et al. 2020; Saleh 2023). In addi-
tion to these ecosystem services, aquatic macrophytes can also be used to 
perform wastewater treatment in extensive systems, such as constructed 
wetlands (Vymazal 2013).

Based on the habitat that these groups of plants occupy, macrophytes can 
be classified as: i) emergent macrophytes - rooted in submerged soils or land 
that are periodically flooded, with foliage that extends into the air; ii) floating 
leaf macrophytes - rooted in the bottom of lake or stream with leaves floating 
on the surface of the water; iii) free-floating macrophytes - plants floating on or 
under the surface of the water; iv) submerged macrophytes - plants that grows 
completely submerged under water (Chambers et al. 2008) and v) amphibious 
macrophytes - plants capable of living both in flooded areas and above water 
(Moura-Júnior and Cotarelli 2019).

Angola is a country with a rich biodiversity. However, vegetation studies 
in Angola are limited to individual or few published studies in scientific liter-
ature and most of the published literature and/or databases are not easily 
accessed (Huntley et al. 2019). The scarcity of vegetation studies of An-
gola was also mentioned by Figueiredo and Smith (2008), Figueiredo et al. 
(2009), Sosef et al. (2017), Goyder and Gonçalves (2019) and Goyder et al. 
(2023a). Although some studies have already been carried out, in most of 
these areas, the focus has been predominantly on the exploration of terres-
trial groups (Figueiredo and Smith 2008; Figueiredo et al. 2009; Chisingui 
et al. 2018; Goyder et al. 2018; Gonçalves et al. 2021; Monteiro et al. 2022; 
Goyder et al. 2023a, 2023b; Almeida et al. 2024).

From the studies about aquatic macrophytes carried out in Angola, the 
collections of Hans Hess in early 1950 deserve special mention (Goyder 
and Gonçalves 2019). Other important work on aquatic macrophytes by 
Gomes (2009), who presented a vegetation study of the Angolan section 
of the Okavango Basin, referring to different aquatic macrophytes identi-
fied in this section of the Angolan territory, with about 23 species record-
ed. Goyder et al. (2018) presented a checklist of vascular plants, where 
they highlighted aquatic macrophytes of the Okavango Basin, stating that 
the wetlands of the region tend not to be botanically diverse and do not 
have local endemics. Therefore, although we verified some studies related 
to aquatic macrophytes, in Angola, there is no complete checklist of this 
important group of plants.

Compiling data into a checklist, based on fieldwork, bibliographic review, her-
barium collections or online data platforms, allows us to increase knowledge 
related to biodiversity in a given study area, as well as to identify efficient tools 
to obtain scientific data (Moura-Júnior et al. 2013). This work aims to compile 
a preliminary verified checklist of the fresh-water aquatic vascular plant mac-
rophytes in Angola, focusing on the category of origin, life form, conservation 
status and distribution throughout the country.
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Material and methods

Study area

Angola is a country with an area of 1,246,700 square kilometres, located on the 
southwest coast of Africa, between latitude 4°22' and 18°02' South and longi-
tude 11°41' and 24°05' East. It is bordered to the west by the Atlantic Ocean; 
to the north by the Republic of Congo and the Democratic Republic of Congo 
(DRC); to the east by the DRC and Zambia; to the south by Namibia (Huntley et 
al. 2019) (Fig. 1). According to the Koppen-Geiger climate classification, the 
northern region of Angola is typical of the tropical humid savannah group (Aw), 
the plateau is typical of the temperate mesothermal group (Cw), the southwest 
and the coastal plain are typical of the dry desert and semi-desert group (Bsh, 
Bwh) and the east has a temperate climate with hot summer rains (Cwa) (Hunt-
ley et al. 2019). Average annual rainfall varies from 37 mm in the desert prov-
ince of Namibe to over 1600 mm in the provinces of Uíge, Lunda Norte and 
Lunda Sul. Angola is a country, rich in water resources; it contains nine major 
hydrological basins, six of which are transnational, serving as a “water tower” 
for much of southern and central Africa (Lourenco and Woodborne 2023); this 
Angolan water tower feeds major tributaries of the Congo, Zambezi and Oka-
vango systems, as well as the Cuanza and Cunene Rivers (Milzow et al. 2009; 
Abiodun et al. 2019; Huntley et al. 2019; Lourenco et al. 2022).

Angola has been part of the Ramsar Convention since October 2021 (Ramsar 
2025; Knight and Lourenco 2025) and, within the framework of the recommenda-
tions of this Convention, 11 candidate sites have been identified for inclusion on 
the list of Ramsar sites, namely: Lagunas do Mangal do Lobito (Benguela), Saco 
dos Flamingos (Luanda), Lagoa do Arco (Namibe), Parque Nacional de Cameia 

Figure 1. Angola’s geographical location and mean annual precipitation.
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(Moxico), Complexo das Zonas Húmidas da Lagoa do Carumbo (Lunda Norte), La-
goa do Calumbo (Luanda), Lagoa da Quilunda (Luanda) Complexo de Lagunas de 
Santiago Saurico (Bengo), Lagoa do Mangal do Chiloango (Cabinda), Baixo Cuanza 
(Luanda) and Complexo das Zonas Húmidas do Kumbilo Dirico (Cuando Cubango) 
(INBC 2021; Knight and Lourenco 2025). However, there is very little information 
on these wetlands and details are not yet available on the convention’s website 
(Knight and Lourenco 2025). We also realise that, of these 11 wetlands, only two 
(Parque Nacional de Cameia (Moxico) and Complexo das Zonas Húmidas da La-
goa do Carumbo (Lunda Norte)) are located in the area with the highest average 
annual rainfall in the country, which indicates the scarcity of studies on wetlands.

In terms of its flora, Angola has around 6850 native plant species, a level 
of endemism of around 14.8% and 230 introduced species, four of which are 
considered highly invasive (Rejmánek et al. 2017; Goyder and Gonçalves 2019). 
According to Zigelski et al. (2019), fires, herbivory, extreme minimum tempera-
tures and frost are factors that play significant roles in the floristic composition 
and physiognomic structure of the Angolan vegetation.

Collection of data

The checklist was drawn-up by conducting a literature review of previous botanical 
and floristic studies carried out in Angola (Costa et al. 2004; Figueiredo and Smith 
2008; Gomes 2009; Goyder et al. 2018; Monteiro et al. 2022; Goyder et al. 2023b) 
and in the specialised literature in aquatic macrophytes (Fischer 1997; Germishui-
zen and Meyer 2003; Van Ginkel et al. 2011; Moura-Júnior et al. 2015; Cheek et 
al. 2017; Sieben et al. 2017; Ameka and Ernest 2019; Murphy et al. 2019; Pestana 
et al. 2024). Online databases, such as the International Union for the Conserva-
tion of Nature-Red list (IUCN 2024), Plants of the World Online (POWO 2024) and 
Global Biodiversity Information Facility (GBIF 2024) were also used. We also used 
the aquatic macrophyte collection of the Herbarium of Lubango (LUBA), housed at 
ISCED-Huíla, where we extracted the vouchers information from the specimens. 
Plant names were standardised by reference to POWO (2024) for Angiosperms, 
which incorporates the family concepts of APG IV (Angiosperm Phylogeny Group 
IV 2016) and Roux (2009) for Pteridophytes and Lycophytes. The species were clas-
sified according to life form, based on Gomes (2009), Moura-Júnior et al. (2015), 
Ameka and Ernest (2019), Moura-Júnior and Cotarelli (2019) and Pestana et al. 
(2024). The species were recorded by province, the codes for the Angolan provinc-
es being based on Figueiredo and Smith (2008). For category of origin we used the 
terminology: native, endemic and introduced, also based on Figueiredo and Smith 
(2008) and POWO (2024). The conservation status of the species: Data Deficient 
(DD), Least Concern (LC), Near Threatened (NT), Vulnerable (VU), Endangered (EN) 
and Critically Endangered (CR) uses the IUCN (2024) categories and criteria.

Results

Diversity

A total of 526 species were registered, these belonging to 196 genera and 70 
botanical families of aquatic macrophytes. The species were grouped accord-
ing to major classification of plants: lycophytes (5 species), pteridophytes (20 
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species), dicots (176 species) and monocots (325 species) (Fig. 2). The botan-
ical families with major number of species were Cyperaceae (155 spp.), Poa-
ceae (70 spp.), Lentibulariaceae (21 spp.), Lythraceae (18 spp.), Eriocaulaceae 
(17 spp.), Podostemaceae (14 spp.), Araceae and Hydrocharitaceae (11 spp.) 
and Onagraceae and Plantaginaceae (10 spp.) (Table 1). These ten families 
together account for 60% of the total species recorded. Of all the species re-
corded in this study, 174 are deposited at LUBA.

The genera with the highest numbers of species are Cyperus L. (88), Scleria 
P.J.Bergius (21), Utricularia L. (16), Eriocaulon L. and Rotala L. (13) and Panicum 
L. (10) (Fig. 3). Its important to mention that these genera belong to the five rich-
est families, mentioned above, namely: Cyperaceae (Cyperus, Scleria,), Lentibu-
lariaceae (Utricularia), Eriocaulaceae (Eriocaulon), Lythraceae (Rotala) and Poa-
ceae (Panicum). In contrast, 105 genera were represented by a single species.

Table 1. Number of species (richness) distributed according to respective botanical family.

Family Number of species
Cyperaceae 155
Poaceae 70
Lentibulariaceae 21
Lythraceae 18
Eriocaulaceae 17
Podostemaceae 14
Araceae, Hydrocharitaceae 11
Onagraceae, Plantaginaceae 10
Asteraceae, Fabaceae, Xyridaceae 9
Marsileaceae, Orchidaceae 8
Alismataceae, Commelinaceae, Polygonaceae 7
Droseraceae 6
Linderniaceae, Menyanthaceae, Nymphaeaceae, Pontederiaceae, Potamogetonaceae, Thelypteridaceae, 
Lamiaceae

5

Orobanchaceae, Araliaceae, Boraginaceae, Apocynaceae, Apiaceae 4
Aponogetonaceae, Convolvulaceae, Hydrostachyaceae, Juncaceae, Lycopodiaceae, Melastomaceae 3
Amaryllidaceae, Acanthaceae, Ceratophyllaceae, Gentianaceae, Haloragaceae, Iridaceae, Isoetaceae, 
Juncaginaceae, Dryopteridaceae, Ranunculaceae, Typhaceae, Rubiaceae, Parkeriaceae

2

Cannaceae, Amaranthaceae, Azollaceae, Brassicaceae, Cabombaceae, Celastraceae, Colchicaceae, 
Cymodoceaceae, Elatinaceae, Equisetaceae, Gleicheniaceae, Theophrastaceae, Ruppiaceae, Primulaceae, 
Ochnaceae, Mayacaceae, Marantaceae, Hypericaceae, Sphenocleaceae, Malvaceae

1

Figure 2. Distribution of the number of species, genera and families for each category 
(Lycopodiophyta, Pteridophytes, Dicots and Monocots).
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Distribution of aquatic macrophytes by province

The distribution of macrophytes shows that Huíla Province is the best represent-
ed with a total 163 species, followed by Moxico and Cuando Cubango, Provinces 
with 74 and 71 species, respectively. Malanje (49 species), Cunene (43 species) 
and Namibe (41 species) come next (Fig. 4). The provinces with the least repre-
sentation are: Lunda Norte, Uige and Zaire with fewer than 10 species. It should 
be noted that it was not possible to ascertain the distribution of 189 species.

Life forms

As far as biological forms are concerned, the species with the highest number 
of records were emergent macrophytes, with around 85%, followed by amphib-
ious and floating-leaved macrophytes with around (6%) and finally free-floating 
and submerged macrophytes with around 2% (Fig. 5).

Category of origin of aquatic macrophytes

From the recorded aquatic macrophytes, it was possible to identify the cat-
egory of origin of 511 species. From these, 472 species are native, corre-
sponding to 91%, 23 especies are introduced, representing 4% and 16 are 
endemic to Angola, corresponding 3% (Fig. 6). The most representative, in 
terms of endemism are Cyperaceae (4 spp.), (Cyperus gossweileri Kük., Cype-
rus subtenax Kük., Eleocharis cubangensis H.E.Hess, Scleria pulchella Ridl.) 
and Lythraceae with three spp. (Rotala nummularia Welw. ex Hiern, R. thy-
moides Exell, Dissotis rhinanthifolia (Brenan) A.Fern. & R.Fern.). The Poa-
ceae family with five spp. (Arundo donax L, Coix lacryma-jobi L., Paspalum 
conjugatum P.J. Bergius, P. urvillei Steud., Polypogon viridis (Gouan) Breistr) 
represents the largest number of introduced species. It was not possible to 
identify the category of origin of 12 species (Berula erecta (Huds.) Coville, 
Genlisea glandulosissima R.E.Fr., Nymphoides aquatica (J.F. Gmel.) Kuntze, 
Nymphoides indica (L.) Kuntze subsp. occidentalis A.Raynal, Micrargeriella 

Figure 3. Distribution of species by genera.
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aphylla R.E.Fr., Aponogeton abyssinicus Hochst. ex A.Rich., Cyperus sub-
trigonus (C.B.Clarke) Kük., Fuirena leptostachya Oliv. var. nudiflora K.Schum., 
Hypolytrum heterophyllum Boeckeler, Brachycorythis congoensis Kraenzl., 
Disa ochrostachya Rchb. f., Potamogeton polygonifolius Pourr.) and three 
are doubtful (Myriophyllum spicatum L., Sphenoclea zeylanica Gaertn., 
Potamogeton richardii Solms).

Figure 4. Distribution of aquatic macrophyte by province, showing the high representa-
tion of Huíla Province.

Figure 5. Distribution of species by life form: Em (Emergent), Am (Amphibious), FL 
(Floating-leaved), S (submersed), FF (Free floating).
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Conservation status

This study recorded a total of 386 species (73%) included in the IUCN Red 
List (IUCN 2024) from which 366 were considered Least Concern (LC), nine 
were Data Deficient (DD), (Drosera elongata Exell & J.R.Laundon, Hydro-
stachys insignis Mildbr. & Reimers, Genlisea glandulosissima R.E.Fr., Rotala 
fontinalis Hiern, Nymphaea divaricata Hutch., N. sulphurea Gilg, Eleocharis 
cubangensis H.E.Hess, Eriocaulon longipetalum Rendle, Xyris imitatrix 
Malme.), six were Vulnerable (VU) (Utricularia inflexa Forssk., U. stellaris 
L.f., Rotala smithii A.Fern. & Diniz, Inversodicraea cristata Engl., I. warmingi-
ana (Gilg) Engl. and Ledermanniella aloides (Engl.) C.Cusset), two Near 
Threatened (NT) (Ammannia baccifera L. and Anagallis kochii H.E.Hess), 
two Endangered (EN) (Genlisea angolensis R.D.Good and Leiothylax quan-
gensis (Engl.) Warm.) and one Critically Endangered (CR) (Scleria pulchel-
la Ridl.). The family Podostemaceae was the family with major number of 
species with Vulnerable status (VU), namely: Inversodicraea cristata Engl., 
I. warmingiana (Gilg) Engl. and Ledermanniella aloides (Engl.) C.Cusset. A 
total of 139 species are not listed on the IUCN Red List.

Discussion

Diversity

Globally, 3499 species of aquatic macrophytes are known (Lobato-de Magalhães 
et al. 2023; Lobato-de Magalhães et al. 2024), distributed in six main ecozones 
(Nearctic, Neotropics, Australasia, Palaearctic, Afrotropics, Orient). Angola is 
part of the Afrotropics ecozone, which includes a total of 916 species accord-
ing to Lobato-de Magalhães et al. (2024). In this study, a total of 526 species 
of aquatic macrophytes were recorded throughout the country, representing 
aproximatelly 8% of a total of ca. 6850 plant species actually known from An-
gola (Goyder and Gonçalves 2019).

The total number of aquatic macrophytes recorded, represented mainly by 
Cyperaceae and Poaceae, were also reported in various studies (Moura-Júnior 
et al. 2015; Adams et al. 2016; Sieben et al. 2017; Ameka and Ernest 2019; 
Murphy et al. 2019; Córdova et al. 2022; Pestana et al. 2024). The success of 
these species in aquatic environments is maybe due to several factors, namely: 
rapid vegetative and sexual reproduction, which leads to a rapid increase in the 
population, the ability to regenerate from fragments, high phenotypic plasticity, 
as well as efficient dispersal mechanisms (Hill et al. 2020).

Figure 6. Category of origin of the aquatic macrophytes recorded from this study.
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Distribution of aquatic macrophytes

Based on Angola’s varied climatic zones, the various habitat types and the 
number of macrophytes distributed throughout the country, we can predict 
that the total number of species recorded is far from the potential we might 
expect from this vast territory. It should be emphasised that the provinces 
with the highest number of species in this study are not necessarily the rich-
est and most diverse as shown in Fig. 4. This is because these provinces 
were more comprehensively documented botanically compared to others, 
due to many historical reasons and existence of research infrastructures, 
a colonial legacy, emphasising the need for more and continued studies in 
other unexplored areas of the country, especially in the provinces located in 
northern and eastern parts of the country. According to Sieben et al. (2021), 
there is a strong correlation between the relative number of species and 
the average annual rainfall. Therefore, these areas represent the Angolan 
provinces characterised by the highest average annual rainfall (> 1600 mm/
yr), so it is to be expected that the number of aquatic macrophytes can be 
higher than that mentioned in the scientific literature. Another curious fact 
is related to Namibe Province, characterised with average rainfall (< 600/yr), 
being occupied mostly by the Namib Desert. According to these character-
istics, a low number of aquatic macrophytes would be expected. However, 
this Province has a considerable number (41) of species. This study was 
based on the list presented by Figueiredo and Smith (2008), where many 
documented species do not show their distribution throughout the country 
and online databases also lack this information. Therefore, given this sce-
nario, the disparity in terms of macrophyte distribution compared to other 
parts of the country is essentially related to greater effort in floristic surveys 
in southern parts, when compared to others and, on the other hand, due to 
the lack of information in databases about the distribution of many species 
of aquatic macrophytes in Angola.

Life form

The most predominant life forms of macrophytes in our study were the 
emergent species, which can be explained by the ability of these plants to 
colonise a wide range of aquatic environments, from the beds themselves 
to the banks and to withstand long periods of drought (Hill et al. 2020). 
The correct recording of life forms is a fundamental aspect in the study 
of aquatic macrophytes (Moura-Júnior and Cotarelli 2019). However, this 
task has often become a major challenge since, in many cases, the labels 
on collections, herbarium records and some online platforms do not spec-
ify or adequately describe the life form and/or habitat, making it difficult to 
characterise this group of plants (Córdova et al. 2022). Another point that 
deserves special attention is the inclusion of amphibian species in aquatic 
macrophyte inventories, since, in some cases, errors can be made due to 
difficulties in recognising the physical boundary between wet and dry areas. 
Additionally, on the other hand, due to environmental changes that can oc-
cur days before sampling in the field, such as the rapid rise in water levels in 
an ecosystem due to heavy rainfall (Moura-Júnior and Cotarelli 2019).



208PhytoKeys 259: 199–215 (2025), DOI: 10.3897/phytokeys.259.147785

Rafael Somandjinga et al.: Aquatic macrophytes of Angola: a preliminary verified checklist

Category of origin of aquatic macrophytes

In terms of origin categories, the number of endemic species recorded was 16, 
which represents 3% of total number of species recorded. However, this num-
ber may be higher, since classification doubts arose with macrophytes of some 
endemic genera. It is worth mentioning here some species that are referred to 
in literature as invasive in various parts of the world and which are recorded in 
this study, namely Pontederia crassipes Mart. (Datta et al. 2021; Ghoussein et 
al. 2023), Pistia stratiotes L. (Ameka and Ernest 2019; Hill et al. 2020) Mimosa 
pigra L. (Shanungu 2009; Welgama et al. 2022), Cyperus papyrus L. (Ameka and 
Ernest 2019), Vossia cuspidata Griff. (Ameka and Ernest 2019; Mahmoud et al. 
2021), Typha domingensis Persoon (Edegbene 2018; Ameka and Ernest 2019) 
Phragmites australis (Cav.) Steud (Rohal et al. 2019; Coleman et al. 2023), Arun-
do donax L. (Hardion et al. 2014; Hardesty-Moore et al. 2020; Jiménez-Ruiz et 
al. 2021; Míguez et al. 2022). A study on invasive plants in Angola, conducted 
by Rejmánek et al. (2017), points to two of the invasive species listed above 
(Pontederia crassipes Mart. and Arundo donax L.), the latter of which has been 
spotted in five of the 14 vegetation types in western Angola, more than once 
and in dense stands. Since these plants cause disturbances in aquatic ecosys-
tems, research should be carried out to understand the behavioural patterns 
of these species in Angola and, therefore, draw up control and monitoring pro-
grammes to guarantee the recovery of the targeted ecosystems.

Conservation status of species

The vast majority (95%) of the species assessed were considered to be of 
Least Concern. However, four species stand out here: one listed as Criti-
cal Endangered (CR) (Scleria pulchella Ridl.) which, according to Larridon 
and Bauters (2020), has only been recorded three times, the last being in 
1952, near the Humpata and Palanca Rivers in Huíla Province. Three oth-
ers classified as Endangered (EN) are: Saxicolella angola Cheek which was 
classified as endangered by Cheek et al. (2022) according to IUCN category 
and criterion B2ab(iii) (2012), Genlisea angolensis R.D.Good considered as 
a rare species, listed as endangered due to various current threats that are 
causing a decrease in its habitat and Leiothylax quangensis (Engl.) Warm. 
which can be found in Cameroon, Angola and the Democratic Republic of 
Congo (DRC); however, its distribution in Angola is unknown (Ghogue 2010a; 
Ghogue 2010b). It is worth mentioning a species of the Podostemaceae fam-
ily (Angolaea fluitans Wedd.) which, although not formally evaluated, Goyder 
and Gonçalves (2019) suggest it may be extinct due to the construction of 
hydroelectric dams along the Cuanza River.

The species considered vulnerable include: Rotala smithii A.Fern. & Diniz 
known only from the DRC and Angola. It has been recorded in only two locations 
in the DRC and a similar distribution is expected to occur also in Angola. This 
species is threatened by water pollution (Ghogue 2010c). Inversodicraea cristata 
Engl. is known from only a few sites and occupies a much specialised habitat; 
some of these sites are threatened by habitat disturbance and degradation due 
to trampling by tourists (Ghogue 2017). Inversodicraea warmingiana (Gilg) Engl. 
is endemic to southern Angola, in the Cubango River, which then becomes the 
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Okavango River and northern Namibia. Its population is in decline due to environ-
mental degradation (Sieben 2018). Ledermanniella aloides (Engl.) C.Cusset has 
been recorded globally in only five locations and Angola in only one (Diop 2010). 
The fact that 140 out of 526 species of aquatic macrophytes are not included 
on the IUCN Red List is worrying. Research in this area should be encouraged.

Conclusions

This study sets a precedent in research into the diversity, distribution, life forms 
and conservation status of aquatic macrophytes in Angola. Our results show 
that the Cyperaceae and Poaceae stand out as the most diverse and, in terms 
of life forms, the category of emergent macrophytes is the most dominant. 
As for the representativeness of aquatic macrophytes throughout the country, 
there is an uneven distribution, with the southern provinces being the best doc-
umented as a result of the larger floristic surveys that have been carried out.

Native species are the most prevalent, but the presence of introduced and 
invasive species requires investigation in order to understand the behaviour 
patterns of these species in Angola and the implementation of continuous 
monitoring programmes in order to preserve native ecosystems.

The results obtained in this study show that there are still some gaps, espe-
cially with regard to the distribution of aquatic macrophytes in Angola, since 
many species are documented as native, but there is a lack of data on their 
distribution. In view of the above, we recommend continuing studies on the dis-
tribution patterns of aquatic macrophytes in Angola and investing in floristic 
survey studies in the country’s various provinces, in order to fill in the gaps in 
knowledge and, thus, promote the preservation of Angola’s aquatic ecosystems.
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