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CHAPTER FIVE 

5.0 Discussion 

5.1 Systematics of aquatic macrophytes present in the study 

 Sixty two aquatic macrophytes belonging to 48 genera were encountered. Eleven were 

identified as invasives. The 11 invasive species belonged to 11 different families. Amissah 

(2010) on his study of aquatic macrophytes in the Kpong headpond also recorded 50 

aquatic macrophytes belonging to 26 families. Amissah (2010) also recorded 17 invasive 

aquatic species in the Kpong headpond. There were six aquatic species which Amissah 

(2010) considered as invasives which in (IUCN 2004) were non-invasives. The increasing 

number of invasive aquatic macrophytes in Ghanaian water bodies could cause local 

flooding, reduced available fish habitat and impede boats navigation and recreation (Boyd, 

1971). This can also interfere with hydropower generations in the Kpong headpond and 

reduce fish catches (Charudattan, 2001). This would eventually affect the economy. 

 

The non-invasive aquatic macrophytes encountered were 51 and belonged to 26 families. 

The dominant family of the non-invasives was Cyperaceae with 8 aquatic species 

belonging to this family. Amissah (2010) recorded 33 non-invasive aquatic plants 

belonging to 19 families in the Kpong headpond. A total of 10 aquatic macrophytes were 

recorded by Amissah (2010) belonging to the family Cyperaceae. This number of non-

invasive species belonging to Cyperaceae is almost the same to other research works 

carried out by deGraft-Johnson, 1991.    
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5.2 Distribution of aquatic macrophytes encountered 

Aquatic macrophytes like most water organisms are more widely distributed throughout 

the world than terrestrial plants. This is because factors or conditions required by aquatic 

plants are uniform in general than those to which land plants must adapt to. The aquatic 

invasive that was widely distributed in this study was Pistia stratiotes. This was widely 

distributed within southern Ghana with a total of 7 distribution spots (Fig.4.22). Pistia 

stratiotes was also recorded by (deGraft-Johnson, 1996) in both the Kpong headpond and 

Lower Volta. Also Eichhornia crassipes was present in both the kpong headpond and the 

Lower Volta in this study. It was in 1990 found in the Abby-Ehy-Tano-Nveye River and 

Lagoon complex in the Western Region and then in 1998 in the Oti River Arm of Lake 

Volta and during 2003 in Kpong Headpond (deGraft-johnson, 1991). At Ada, Eichhornia 

crassipes was also encountered during the study. This was found at the bridge at Bedeku 

which led to Ada Main Township. Vossia cuspidata and Ceratophyllum demersum were 

present in both the Lower Volta and the Kpong headpond. Amissah (2010) also recorded 

both Vossia cuspidata and Ceratophyllum demersum in the Kpong headpond.  

 

5.3 Uses of aquatic macrophytes 

The uses of aquatic macrophytes have opened a new research area for study. As shown in 

chapter 4.2 and 4.3, the uses of the aquatic macrophytes encountered were basically for 

fodder, compost and their medicinal values.  Boyd, 1974 indicated that Salvinia molesta 

was a good material for composting or mulching and in Kariba Lake it was mixed with the 

dung of animals for manuring farm lands. Investigations done by Mitchell (1976) in Lake 

Kariba demonstrate that Salvinia mats play an important role as habitat for young fish and 

their prey. They may also provide food for other organisms like birds (Batzer et al., 1993) 
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and fish (Crowder & Cooper, 1982). At Adutor in the Volta Region, personal observations 

were made. A lot of the fishermen harvested Ipomoea aquatica which was used in stew 

and soup preparations. Other areas which aquatic macrophytes could be employed are 

biogas energy. As new areas are been explored to provide energy to meet the global 

industralisation, invasive aquatic macrophytes could be studied for use in biofuel 

generation. This energy that would be generated can be used in the automobile industry. 

Aquatic macrophytes can also be used to control water quality. Aquatic macrophytes are 

able to use nutrients and thus influence water quality and also reflect the nutrient status of 

their immediate habitat by their presence/absence and abundance which can be used as a 

biological indicator in any available water body (Suominen, 1968; Uotila, 1971). They 

may also control water quality by exuding various organic and mineral components into 

the water body.  

 

5.4 Problems created by invasive aquatic plants 

Aquatic plants are considered nuisance when excessive growth interferes with desired 

water uses in a number of ways (Adeniji, 1979). The presence of invasive aquatic 

macrophytes in water bodies create problems for organisms in the water body and humans 

whose livelihood depends on these water bodies. To be able to control these invasive 

aquatic macrophytes, it was important to identify the various pathways through which 

these aquatic macrophytes were introduced into the various freshwater bodies. The 

pathway of spread of invasive aquatic plants were of much importance as this unique 

information tells one of the processes or means by which these plants were transported 

from one place to the other. The pathways of spread for the 11 invasive aquatic 

macrophytes encountered were almost the same. They were spread through wind 
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propulsion of floating plants or plant segment and seed through water currents. The seeds 

were also attached to the feathers and feet of the numerous species of local and migratory 

water birds.  In this and other ways invasive aquatic macrophytes have been able to 

occupy almost every large water body and river across mainland Africa and also among 

some African oceanic island nations.  Sometimes the seeds were also carried with the mud 

sticking to the feet of birds, man and agricultural implements.  

 

5.5 Control methods for the invasive species encountered 

Control methods for the 11 invasive species encountered were a necessity. This was done 

to help make available control methods that were necessary for controlling aquatic 

invasives. The control methods for the eleven species were grouped into three main parts. 

These were the physical or mechanical, biological and chemical control methods. 

 

The physical methods of control for the 11 invasive aquatic species were as follows. The 

use of combine harvester in harvesting the invasive macrophytes was the easiest way of 

physically controlling invasive macrophytes. Also in some instances, to prevent further 

spread of these aquatic macrophytes, lines were attached to poles to prevent the spread to 

new areas where the infestation has not yet taken place and this method works peferctly. 

Another way to control aquatic macrophytes physically was by raking or hand picking 

from the infested water bodies. Aquatic macrophytes could also be controlled physically 

by cutting and then burning it. 

 

The next control method was by chemical means. There were three most commonly used 

aquatic herbicides: 2, 4-D (2, 4-dichlorophenoxy), Diquat (6, 7-dihydrodipyridol 

pyrazinediumion) and Glyphosate (Isopropilamine salt of N-phosphonomethyl glycine). 
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For their use, the approval of Plant Protection Agencies was necessary, and must be 

applied strictly by trained technicians. These chemicals mentioned could be used to 

control the 11 invasive aquatic macrophytes except Vallisneria aethiopica which no 

chemical was advised to be used in controlling it. Also, Salvinia was effectively controlled 

by spraying with paraquat at a concentration of 2.1kg active ingredient per litre at the rate 

of 1125 litres per hectare (Dias, 1966). 

 

The last control method was by biological means. Biological control is the use of host-

specific natural enemies to reduce the population density of a pest (Howard and Harley, 

1998). Classical biological control involving the importation, colonization and 

establishment of exotic natural enemies (predators, parasites and pathogens) to reduce 

exotic pest populations and maintain them at, economically insignificant densities was the 

predominant approach to biological weed control (McFadyen, 1998). With this method of 

control for the 11 invasive aquatic macrophytes, all the 11 invasive aquatic macrophytes 

have host specific organisms that were used in their control except Limnocharis flava 

which had no biological control agent  yet available. For Eichhornia crassipes, research 

into the use of biological agents for water hyacinth control includes arthropods and 

pathogens. In the case of arthropods, only a few insects were found to reduce the growth 

of water hyacinth significantly of these, only the following species were considered 

worthy of introduction to other countries: 

 the mite Orthogalumna terebrantis Wallwork (Bennet, 1981); 

 the moth Acigona infusella Walker (Deloach et al., 1983) and Sameodes 

albiguttalis (Warren) (Deloach and Cordo, 1976); 
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 the miridae Eccritotarsus catarinensis Carvalho (Hill et al., 1999) the 

weevils Neochetina eichhorniae Warner and Neochetina bruchi Hustache (Deloach 

and Cordo, 1976 a, b; Center et al., 1986).  

 

The Chinese grass carp was the biological control agent for Ceratophyllum demersum and 

for Vossia, biological control was done by using grazing animals on the area where the 

control was to be undertaking. The curculionid Cyrtobagous salviniae was considered to 

provide cost-effective environmentally-sound and apparently permanent biological control 

for Salvinia molesta. For biological control of Mimosa, stem-boring moth Neurostrota 

gunniella and a fungal plant pathogen Phloeospora mimosae-pigrae were introduced to 

the Mimosa plant (Cullen, 2004). This could be introduced one at a time or both species 

could be introduced. Biological control was seen as the only viable long-term control 

option for this weed (Hill, 1999). The biocontrol of Azolla filiculoides has been effective 

(e.g. in South Africa) using leaf-eating insects: a flea beetle (Pseudolampsis guttata) and a 

weevil (Stenopelmus rufinasus) (Henderson, 2001). For Typha domingensis, Muskrats 

could decimate Typha spp. in temperate areas (Kadlec et al., 2007), and could effectively 

control populations of Typha. Vallisneria aethiopica was controlled mainly by bio- control 

means. Some fish species feed from this submerged aquatic macrophyte to control their 

population. 
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CHAPTER SIX 

6.0 Summary and Recommendation                          

6.1    Summary 

1)  The study of aquatic macrophytes within southern Ghana was done from February 

2013 to January 2015. 

2) The study covered six Regions in Ghana namely Greater Accra, Volta, Central, Eastern, 

Western and Ashanti, with a total of 44 sampling sites. 

3) A total of sixty-two aquatic macrophytes were encountered within the water bodies in 

southern Ghana. Out of this number, 11 of the species were invasives and the remaining 

51 were non-invasives. The aquatic macrophytes encountered belonged to 48 genera in 30 

families with Cyperaceae being the most dominant. 

4) The species were grouped into four life forms namely, emergent, free-floating, 

submerged and floating-leaved. The number of species that were emergent were 41, 

floating-leaved two, submerged 8 and free-floating 11. 

5) Pistia stratiotes, Vossia cuspidata, Ceratophyllum demersum and Typha domingensis 

were the most widely distributed within southern Ghana with a total of seven distribution 

spots for Pistia stratiotes and then six distribution spots for the remaining three. 

6) A database was created for all the 62 aquatic macrophytes encountered with their 

classification, synonyms, common name, uses, habitat and their mode of reproduction. 

Photos of the aquatic plants that were encountered were also provided. 

7) The Volta River System contained most of the invasive aquatic plants that were 

encountered during the study. 
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6.2 RECOMMENDATION 

1) Further studies should be conducted to determine the nutrient richness of the various 

water bodies within southern Ghana to be able to determine how nutrients present in the 

various water bodies can affect the process of invasion of aquatic macrophytes. 

 

2) A further study should also be conducted in northern Ghana to have a complete 

database of all the aquatic macrophytes within Ghana and how to control those that are 

invasives. 

 

3) There is also the need for all inhabitants of Ghana to be well educated and advised on 

what to do should anyone comes across any aquatic plant in or around any water body in  

Ghana. 

 

4)  An Invasive Species Management team or IAS Coordinating Body is also to be formed 

with experts in the field of invasive species, Environmental Management, and Water 

Resource Management to help moniter and tackle any issue of aquatic invasives.  
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APPENDICES 

APPENDIX 1 

Families of aquatic plants of southern Ghana 
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Appendix 2 

Life forms and their frequencies 

  Emergent 41 

Floating-leaved 2 

Free floating 11 

Submerged 8 
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Appendix 3 

List of aquatic plants encountered and their invasive status    

Aeschynomene elaphroxylon Non- invasive 

Alternanthera sessilis (L) DC Non -invasive 

Aponogeton pectinatus L.                                  Non- invasive 

Azolla africana Desv.                                          Non- invasive 

Azolla filiculoides Lam.                                       Invasive 

Celosia pseudovirgata Schinz                             Non -invasive 

Ceratophyllum demersum L.                              Invasive 

Ceratopteris cornuta (P. Beauv.) Lepr.               Non- invasive 

Chara canescens J.L.A. Loiseleur Deslongschamps Non -invasive 

Commelina diffusa Burm.f. Non- invasive 

Commelina nudiflora Linn. Non -invasive 

Cyclosorus striatus (Schum.) Ching                     Non -invasive 

Cyperus articulatus Linn.                                      Non -invasive 

Cyperus distans Linn. f.                                         Non -invasive 

Cyperus nudicaulis Poir                                       Non- invasive 

Cyperus papyrus L.                                               Invasive 

Echinochloa stagnina (Retz.) P.Beauvois                 Non- invasive 

Eichhornia crassipes (Mart.) Solms-Layb.                Invasive 

Eichnochloa pyramidalis Lam. Hitchc.& Chase       Non -invasive 

Eleocharis complanata Boeck.                                 Non- invasive 

Fureina umbellata Rottb Non- invasive 

Ipomoea aquatica Forsk.                                            Non- invasive 

Ipomoea asarifolia (Desr.)Roem. &Schult.              Non- invasive 

Ipomoea carnea Jacq.                                              Non- invasive 

Leersia hexandra Sw. Non- invasive 

Lemna paucicostata var.membrabacea Hegelm. Non -invasive 

Linmocharis  flava ( L.) Buchenau                             Invasive 

Linmophyton obtusifolium L.                                   Non- invasive 

Ludwigia  erecta (L.) H.Hara                                     Non- invasive 

Ludwigia hyssopifolia (G Don) Exell                         Non- invasive 

Ludwigia stolonifera Guill. &Perr. Raven                 Non- invasive 

Luffa aegyptica Mill.                                                  Non- invasive 

Mariscus alternifolius Vahl                                         Non- invasive 

Marsilea minuta L.(M. diffusa leprieur ex. A. Braun) Non- invasive 

Marsilea polycarpa Hook. & Grev.                               Non- invasive 

Mimosa pigra  L.                                                       Invasive 

Najas pectinata (Parl.)                                              Non- invasive 

Nauclea latifolia Sm.                                                 Non- invasive 

Neptunia oleraceae Lour.                                         Non- invasive 

Nymphaea lotus Linn                                                Non -invasive 

Nymphaea maculata Schumacher & Thonning         Non -invasive 

Oxycarium cubense (Poepp. &kunth)Lye                 Non- invasive 
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Panicum maximum Jacq.                                           Non- invasive 

Phragmites karka (Retz.) Trin.                                   Non- invasive 

Pistia stratiotes Linn.                                                 Invasive 

Polygonum lanigarum  R.Br                                      Non -invasive 

Polygonum senegalense Meins.                                Non -invasive 

Potamogeton octandrus Poir.                                    Non- invasive 

Rhynchospora corymbosa (Linn.) Britt.                    Non -invasive 

Ruppia maritima L.                                                      Non- invasive 

Salvinia molesta   D.S Mitchell                                                       invasive 

Salvinia nymphellula Desv.                                          Non -invasive 

Sesbania sesban (L.) Merr.                                           Non -invasive 

Sida acuta Burm. f.                                                        Non- invasive 

Sphenoclea zeylanica   Gaertner Non- invasive 

Spirodella polyrrhiza Linn                                          Non- invasive 

Typha domingensis Pers.                                          invasive 

Utricularia imflexa   L.                                                Non- invasive 

Utricularie reflexa    L.                                                  Non- invasive 

Vallisneria aethiopica Fenzl.                                     invasive 

Vossia cuspidata (Roxb.) Griff invasive 

Wolfia arrhiza Benth.                                                 Non -invasive 

 

    

     

  

  

   

 

       

University of Ghana                              http://ugspace.ug.edu.gh




