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Abstract  

The Mezam River in Bamenda (Cameroon) is predisposed to rapid siltation and nutrient enrichment from agricultural 
practices as well as domestic and urban discharges. The composition, distribution and abundance of macrophytes along the 
Mezam River was assessed and the relationship between the aquatic vegetation and the nitrogen and phosphorus status of 
specific segments of the river evaluated in order to better understand and quantify the benefit accruing from these 
macrophytes. The results show that the aquatic vegetation of the river system is limited to emergent (> 90 %) and floating-
leaved life forms. The dominant species were ranked in abundance as Leersia hexandra > Commelina bengalensis > Polygonium 
lanigerum > Echinochloa pyramidalis >> Ipomoea aquatica with a rather low shoot biomass ranging from 620 to 1173 g DM/m2. 
This standing crop holds and recycles an estimated 10.32 g/m2 of nitrogen and 1.62 g/m2 of phosphorus, with L. hexandra 
and C. bengalensis making the highest contribution and E. pyramidalis the least. These nutrients can be exported from the 
system (e.g. harvest and use as fodder) to prevent release to the water column through decomposition following plant 
dieback. 
 

Keywords: biomass production, macrophytes, nutrient retention, water quality, river floodplain. 
 
Résume 

La Rivière Mezam à Bamenda (Cameroun) est prédisposée à la siltation et l’enrichissement en nutriments dû aux mauvaises 
pratiques agricoles ainsi qu’aux décharges domestiques et urbains. La composition, distribution et l’abondance en 
macrophytes ont été évaluées le long de ce cours d’eau, ainsi que le rapport entre la végétation aquatique et le taux de l’azote 
et le phosphore dans le milieu. Les résultats montrent que la végétation se limite aux espèces émergentes à plus de 90 %. Les 
espèces dominantes se classent dans l’ordre : Leersia hexandra > Commelina bengalensis > Polygonium lanigerum > Echinochloa 
pyramidalis >> Ipomoea aquatica. La biomasse aérienne varie de 620 à 1173 g MS/m2. Cette biomasse détient et recycle ≈10,32 
g/m2 de l’azote et 1,62 g/m2 de phosphore, L. hexandra et C. bengalensis étant les espèces les plus performantes tandis que E. 
pyramidalis l’est le moins. Ces nutriments peuvent être exporter du système (ex. récolter et utiliser comme fourrage) pour 
empêcher leur rejet dans le cours d’eau suite à la décomposition. 
 

Mots clés: biomasse, macrophytes, marécages, nutriment, qualité d’eau.

Introduction 

Macrophytes constitute an important part of 
aquatic ecosystems which must be considered 
for proper management as they contribute 
significantly to the well being of other 
components of the dynamic system. They 
absorb and sequester pollutants; they reduce 
erosion by damping wave action and 
stabilising shorelines and river bottoms. In 

eutrophic waters, macrophytes grow 
vigorously and may play a significant role in 
removing large quantities of nutrients from the 
water and sediments that would otherwise be 
available for algal blooms (Riss and Sand-
Jensen, 1998; Sarnell et al., 1998). Indeed, 
macrophytes have high remediation potentials 
for macro and micronutrients because of their 
general fast growth and high biomass 
production. In this regard, emergent and 
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floating species are commonly used in the 
treatment of wastewater (Brix and Schierup, 
1989; Baker et al., 1994; Greenway, 2003). 
Furthermore, emergent and bank vegetations 
function as important filters of natural and 
anthropogenic materials entering the water 
body and contribute the bulk of biomass 
production in floodplain wetlands (Knight, 
1999; Cronk and Fennessy, 2001). 
Large and growing human populations and the 
rapid pace of development have led to the 
degradation of natural water systems through 
increased nutrient loads and contamination 
from industrial wastes and human activities. 
Such changes are readily mirrored in the 
abundance and composition of aquatic 
vegetation. Obot (1986) found that species 
richness and diversity decreased considerably 
with increasing pollution in the Kainji River 
(Nigeria), while Caffrey (1991) demonstrated 
that alteration of the composition of water due 
to organic pollution may affect both 
macrophyte species composition and 
abundance in Irish rivers. In the Nile (Egypt), 
Ali and Soltan (1996) evidenced that the 
growth and distribution of macrophyte 
communities were affected by both sediment 
and water pollutant factors. Recently, 
Lawniczak et al. (2010) showed that variations 
in water levels have a negative effect on 
biomass production and nutrient 
concentrations of emergent macrophytes in 
shallow waterbodies, while Struyf et al. (2012) 
noted 1000 % and 200 % increases in sediment 
nitrogen and phosphorus concentrations, 
respectively, in the Berg River (South Africa) 
with increasing human influence. 
A few studies have examined the effect of 
macrophytes on water quality in Cameroon 
with particular emphasis on wastewater 
treatment (Agendia et al., 1988; Fonkou et al., 
2005; Kengne et al., 2009; Fonkou et al., 2010). 
Eco-physiological studies include those of 
Tsala et al. (1993) which demonstrated that the 
presence of metal pollutants in wastewater 
constitute a stress factor for plants through 
their toxic effects on the photosynthetic process 
and membrane function. Tita et al. (2007) 
showed that the Nkoup River system is 
characterised by eutrophic species such as 
Potamogeton spp and Ceratophyllum demersum in 
the upstream segments impacted by 
agriculture whereas the downstream and 
urban segments are dominated by floating and 
emergent species all of which accumulate and 

bioconcentrate significant amounts of metal 
pollutants. Ngoutane et al. (2011) revealed a 
significant reduction in growth and biomass 
accumulation in Echinochloa pyramidalis 
growing in constructed wetlands due to 
salinity and flood stress.  
The Mezam River is found in North-West 
Cameroon, a major agro-pastoral region of the 
country. Numerous urban centres have been 
constructed within the Mezam river basin, the 
most prominent of which is Bamenda, capital 
of the North-West Region. The expansion of 
these urban centres impinges on the river 
quality directly through physical alteration and 
development, and indirectly through 
widespread and diverse chemical inputs 
(Acho-Chi, 1998). Of particular concern is the 
intensive cultivation of its floodplains which 
predisposes it to rapid siltation and nutrient 
enrichment that may result from indiscriminate 
use of fertilisers. In fact, the vegetated corridor 
of the Mezam River in Bamenda is hardly more 
than 2 m wide as living homes and/or market 
gardens compete for space. Apart from a broad 
survey of macrophyte vegetation in selected 
wetlands that included one in Bamenda 
(Kometa, 2011), the composition, abundance 
and potential effects of macrophytes on water 
quality in this region are largely unknown.  
The aim of this study is to assess the 
composition, distribution and abundance of 
aquatic vegetation along the Mezam River in 
Bamenda, assess and evaluate the relationship 
between the vegetation and the nutrient status 
(levels of nitrogen and phosphorus) of specific 
segments of the river in order to better 
understand and quantify the actual benefit 
accruing from these macrophytes. The baseline 
data that it provides can be compared to future 
macrophyte inventories and water quality 
ratings for insight into any changes occurring. 
 
Materials and Method 

Location of study area 
The Mezam River in Bamenda is located in 
Mezam Division in the North-West Region of 
Cameroon between latitudes 5° 43’ and 7° 10’ 
N and longitudes 9° 35’ and 11° 12’ E. It is a 
second order stream fed by several small 
streams principal among which are the 
Mughoro, Mugheb, Ayaba and Naaka streams, 

most of which take their rise from the Bamenda 
Escarpments (Fig. 1). These are generally fast-
flowing streams with discharge ranging from 
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0.9-4.2 m3/s (Kometa, 2011). Three segments of 
the river were explored: the Mughoro (MMU) 
segment to the North-East, the Naaka (MNA) 
segment to the South-West and the mainstem 
of the river at Ngomgham (MNG) to the North. 
The MMU segment extends for 1.5 km up and 
downstream of the Mile 4 Bridge along the 

Mughoro stream. It receives water from the 
Bayelle flood plain, an intensive agricultural 
area in a semi-rural/semi-urban setting. Its 
shoreline presents some degree of disturbance 
by habitation, cultivation, pisciculture and 
eroded soil. The MNA segment extends for 
about 1.5 km along the Naaka stream between 
the major roads to Bali and Mbengwi. It drains 
another agricultural zone in the basin in a 
purely rural setting. The sediment type is 
mainly sand and some silt. The MNG segment 
extends for 1.5 km along the mainstem of the 
Mezam River from its confluence with the 
Ayaba stream at Musang downstream through 
Ngomgham. It presents a much more 
disturbed shoreline in the form of habitation, 
pavements and eroded soil. It constitutes the 
urban segment of the river in this study.  
 
Macrophyte  sampling, treatment and analysis 
Aquatic vegetation was sampled in each river 
segment from March to June 2009 to determine 
the composition, distribution and abundance of 
the macrophyte community. Each river 
segment was divided into 8-10 plots, transects 
perpendicular to the shoreline made within 
each plot, and 1 x 1 m quadrats demarcated 
along each transect. A total of 150 quadrats 
were censored, 60 at MMU, 40 at MNA and 50 
at MNG. The aquatic plant species present in 
each quadrat were recorded. The frequency 
(number of quadrats at which it occurred / 
total number of quadrats sampled) was 
calculated for each species sampled and the 
relative cover estimated using the mid-point of 
the cover classes according to Daubenmire 
(1968).  Most of the species were identified on 
the spot while the rest were pressed and 
identified later in the National Herbarium in 
Yaoundé, Cameroon. At the peak of the 
growing season (May/June), stands of 
dominant species were chosen for biomass 
assessment and determination of nutrient 
contents. For each species and for each plot 
within a given river segment, one 50 x 50 cm 
sample was randomly harvested at the ground 
level, sorted to provide samples of distinct 
species, weighed, shredded, oven-dried at 80°C 

and reweighed to obtain the dry mass. For 
nutrient contents, 50 g of oven-dried plant 
material were ground, sieved and mineralised 
by perchloric acid digestion, and the nitrogen 
and phosphorus contents determined 
colorimetrically according to Carter (1993).  
 
Physico-chemical analysis of river segments  
Soil/sediment samples were collected from the 
rooting zone of sampled macrophytes, dried, 
ground, sieved, digested and analysed for total 
nitrogen and phosphorus colorimetrically as 
per Carter (1993).  Sediment pH was 
determined in water (1:2.5 soil:water ratio) 
using a pH meter. The concentration of organic 
matter (OM) in the sediment was determined 
as percentage loss on ignition after drying at 
450°C for 5 H (Van Reeuwijk, 2002). At the 
same time water samples were collected at 3 
points along each river segment (upstream, 
middle and downstream) and analysed for 
total nitrogen and phosphorus according to 
standard methods (APHA, 1992). Meanwhile 
water pH and dissolved oxygen (DO) were 
measured in situ using portable pH and oxy 
meters, respectively. 
 
Statistical analysis  
Analysis of variance (ANOVA) was used to 
test the effect of site (river segment) and 
species on shoot biomass and tissue nutrient 
concentration. The significance of differences 
was assessed statistically followed by Tukey’s 
test using the SPSS statistical analysis software 
(SPSS Inc, Chicago, Il.). Probability for 
significance was set at p < 0.05. 
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Fig.1: Map of Mezam River system in Bamenda showing 
study sites (MMU: Mughoro segment; MNA: Naaka 
segment; MNG: Ngomgham segment). 
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Results 

Physico-chemical characteristics of Mezam River segments 
Analysis of water samples from various 
segments of the Mezam river system showed 
that during the study period, the pH was 
slightly acidic with an oxygen concentration 
that ranged from 4.93 mg/L at MNG to 6.15 
mg/L at MNA (Table 1). There was no 
significant difference in total nitrogen levels 
whereas total phosphorus was most 
concentrated at MMU. On their part, the 
sediments were very acidic and accumulated 
significantly more organic matter, nitrogen and 
phosphorus at MMU and MNA.  
 
Macrophyte composition, distribution and 
abundance  
A total of 28 macrophytes were identified in 
the Mezam river system, 26 of which were 
emergent and 2 floating-leaved (Table 2). No 
submerged or free floating species were 
observed during the study. The MNA segment 
was most floristically rich with a total of 22 
species found in more than 75 % of the sites 
sampled in this segment. The MMU and MNG 
segments had 16 and 14 species in less than 60 
and 40% of their sites, respectively (Table 2).. 
Floating-leaved macrophytes occurred only at 
MNA. 
The MMU segment was dominated by 
Commelina benghalensis which generally 
occurred in extensive uniform stands along the 
edge of the channel and in ponded and pond-
like areas. The second prominent species was 
Leersia hexandra which typically formed a 
narrow to wide band of tall grasses often 
intermixed with Echinochloa pyramidalis and 
patches of Polygonium lanigerum, Ludwigia 
abyssinica and Cyperus distans. 
The MNA segment was dominated by Leersia 
hexandra which formed extensive stands in 
most sites, sometimes in association with 
Echinochloa pyramidalis, Pennisetum purpureum 
and Coix lacryma jobi stretching from the low 
river banks landward to constitute a sort of 
grass swamp that may be under water in the 
flood season. Herbs such as Polygonium 
lanigerum, Ludwigia abyssinica and Ipomoea 
aquatica could be found anchored in the grass 
and reaching out over the open water.  
The MNG segment was dominated by stands 
of Echinochloa pyramidalis and Pennisetum 
purpureum which formed dense marginal 
stands sometimes with stems plunging into the 

water with patches of Panicum sp. found here 
and there.  
Raphia farinifera is a common feature of the 
Mezam river system found bordering the 
stream generally in association with Cyclosorus 
striatus and Marantochloa purpurea. 
 
Macrophyte above-ground biomass 
Among river segments, MNA produced the 
highest mean above-ground biomass (1106 g 
DM/m2) which was significantly different 
from that produced at MMU (836 g DM/m2) 
and MNG (646 g DM/m2)  (p < 0.05) (Fig. 2). 
Among the dominant macrophytes, L. hexandra 
showed significantly higher productivity (p < 
0.05) compared to the other macrophytes. Its 
biomass varied from 952 g DM/m2 at MNG to 
1556 g DM/m2 at MNA. I. aquatica produced 
the lowest biomass (321–657 g DM/m2). C 
benghalensis, P. lanigerum and E. pyramidalis did 
not present significant differences (p > 0.05) in 
biomass within river segments.  
  
Macrophyte nutrient contents 
Nitrogen and phosphorus showed many 
variations that were significant among the 
examined macrophyte species but generally 
not significant among river segments (Fig. 3).  
Among the macrophytes, I. aquatica contained 
the highest amounts of nitrogen (14.4–21.7 g 
DM/kg) which was significantly greater (p = 
0.01) in those from MMU (Fig. 3A). This was 
followed by C. bengalensis at MMU and MNG 
(16.5 and 15.1 g DM/kg, respectively) where L. 
hexandra, P. lanigerum and E. pyramidalis did 
not show significant differences. At MNA, P. 
lanigerum accumulated significantly more 
nitrogen than L. hexandra and E. pyramidalis.  
The concentrations of phosphorus in the 
macrophytes showed the same pattern of 
variation in all the segments with a significant 
site effect between MMU and MNA for C. 
benghalensis (Fig. 3B). For each segment, C. 
benghalensis accumulated significantly more 
phosphorus (p < 0.05) than the other 
macrophytes. The lowest concentrations were 
recorded in E. pyramidalis (1.03–1.33 g DM/kg) 
in all the segments.   
Analysis of nitrogen and phosphorus contents 
on a molar basis showed that the 
nitrogen/phosphorus ratios were highly 
variable and low (< 35), ranging from 10.58 at 
MMU to 23.57 at MNG (Table 3). They tended 
to be much lower in C. bengalensis (10.58–11.49) 
in which phosphorus concentrations were 
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significantly higher in all the river segments.  
Comparison of the nitrogen and phosphorus 
contents of macrophyte tissues with those in 
the sediments in the respective river segments 
showed that there was no significant sediment 
effect (r2 = 0.01–0.05) on the amount of nitrogen 
in plant tissues (Fig. 4A). Contrarily, the 
phosphorus content of plant tissues increased 
with increases in the amount of phosphorus in 
sediments (Fig. 4B). A 10 g/kg increase in 
sediment phosphorus corresponded to a 1.71 
g/kg increase in phosphorus content in 
macrophytes at MMU (r2 = 0.85) and 2.02 g/kg 
increase at MNA (r2 = 0.84). The relationship at 
MNG was not significant (r2 = 0.06). Overall, L. 
hexandra and C. bengalensis retained 
significantly higher amounts of nitrogen and 
phosphorus (p < 0.05) while E. pyramidalis 
retained the least (Table 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Table 1. Physico-chemical characteristics of the Mezam river segments studied. Values are means of 6 (water) and 8 
(sediment) entries. Values in the same column followed by different letters are significantly different at p < 0.05 (standard 
deviation in parenthesis).  MMU: Mughoro segment; MNA: Naaka segment; MNG: Ngomgham segment; DO: dissolved 
oxygen; TN: total nitrogen; TP: total phosphorus; OM: organic matter. 
 

 

River segment Water Sediment 

 pH DO 
(mg/L) 

TN 
(mg/L) 

TP 
(mg/L) 

pH OM (%) TN 
(g/kg) 

TP 
(g/kg) 

MMU 6.03a 5.65ab 4.64a 1.11c 3.61a 4.23c 164.5b 10.43b 

 (0.18) (0.34) (1.15) (0.68) (0.13) (1.12) (23.5) (2.88) 
MNA 6.85b 6.15b 4.01a 0.87ab 3.67a 3.11b 185.5b 11.16b 

 (0.21) (0.55) (1.61) (0.33) (0.09) (1.16) (41.3) (2.11) 

MNG 
6.24a 4.93a 5.12a 0.65a 

3.80a 1.92a 35.5a 3.04a 

 (0.22) (0.76) (2.11) (0.35) (0.15) (0.99) (7.82) (1.11) 
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Fig. 3: Nitrogen (A) and phosphorus (B) contents in dominant 
macrophyte species from three segments of the Mezam River (MMU: 
Mughoro segment; MNA: Naaka segment; MNG: Ngomgham 
segment). 
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Fig. 2. Mean (± SE) above-ground biomass of 
dominant macrophyte species from three segments 
of the Mezam River (MMU: Mughoro segment; 
MNA: Naaka segment; MNG: Ngomgham segment). 
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Table 2. Checklist and level of occurrence of macrophytes in river segments in the Mezam river system (MMU: Mughoro 
segment; MNA: Naaka segment; MNG: Ngomgham segment; – absent; • present; + present covering less than 5% of surface; 
++ present covering at least 5-25% of surface; +++ present covering more than 25% of area). 
  

Macrophyte Abundance 

Family Species MMU MNA MNG 

Acanthaceae Dicliptera laxata + - - 

Acanthaceae Nelsonia canescens  - + - 

Amaryllidaceae Crinium americanum - • - 

Araceae Colocasia esculentus - - • 

Arecaceae Raffia farinifera + + - 

Asteracae Ageratum conyzoides + - - 

Asteraceae Spilanthes filicaulis + - - 

Asteraceae  Tithonia diversifolia - - + 

Commelinaceae Commelina benghalensis  +++ + + 

Convovulaceae Ipomoea aquatica + ++ ++ 

Curcubitaceae Zehneria scabra - + - 

Cyperaceae Cyperus distans ++ + + 

Fabaceae Centrosoma pubescens - + - 

Fabaceae Desmodium adscendens - + - 

Lamiaceae Hyptis lanceolata - + - 

 Malvaceae Urena lobata  + - - 

Marantaceae Marantochloa purpurea • + • 

Nymphaceae Nymphaea lotus - • - 

Onagraceae Ludwigia abyssinica + + - 

Polygonaceae Polygonium lanigerum ++ ++ + 

Thelypterdaceae Cyclosorus striatus + + + 

Poaceae Coix lacryma-jobi + + ++ 

Poaceae Echinochloa pyramidalis ++ ++ + 

Poaceae Leersia hexandra Sw. ++ +++ ++ 

Poaceae Panicum sp - + + 

Poaceae Paspalum conjugatum  - ++ + 

Poaceae Pennisetum purpureum + + ++ 

Zingiberaceae Aframomum melegueta - + - 

 
Table 3. Nitrogen/phosphorus molar ratio in dominant macrophyte species from three segments of the Mezam River (MMU: 
Mughoro segment; MNA: Naaka segment; MNG: Ngomgham segment). 
 

Macrophyte species MMU MNA MNG 

L. hexandra 11.44±2.52 18.76±2.11 14.11±6.93 

C. benghalenis 10.58±1.05 11.49±3.47 12.21±4.97 

P. lanigerum 11.69±1.35 14.74±2.57 14.24±4.47 

E. pyramidalis 18.81±4.78 20.62±2.12 16.34±4.22 

I. aquatica 18.11±1.38 21.34±6.79 23.57±2.95 
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Table 4. Nitrogen and phosphorus retention rates in above-ground parts of macrophytes in the Mezam river system. Values 
in the same column followed by different letters are significantly different at p < 0.05 (n =24).   
 

Macrophyte species N-content P-content 

 g N/kg g N/m2 g P/kg g P/m2 

L. hexandra 10.6±2.41b 12.98±2.91c 1.87±0.42 b 2.29±1.11c 

C. benghalensis 14.1±3.2 c 12.14±2.32c 2.62±0.57 c 2.26±0.98c 
P. lanigerum 11.9±2.8 b 10.08±1.99b 1.76±0.63 b 1.49±0.56b 
E. pyramidalis 8.8±2.9 a 7.94±1.84a 1.21±0.16 a 1.09±0.25a 

I. aquatica 17.6±3.7 d 8.45±2.54a 2.06±0.54 bc 0.99±0.32a 
 
 

Discussion 

This study set out to assess the composition, 
distribution and abundance of aquatic 
vegetation along the Mezam River in Bamenda. 
The results show that the aquatic vegetation of 
the river system is fairly rich, occurring at 61 % 
of the sampled sites. However, this rich 
vegetation is limited to emergent (> 90 %) and 
floating-leaved life forms. In fact, the Mezam 
river system is characterised by the 
conspicuous absence of floating and 
submerged vegetation which have been shown 
to abound in the Nkoup river system situated 
in the same ecological zone (Tita et al., 2007). 
The studied river segments are found in the 
upper reaches of the Mezam River located in a 
region characterised by high rainfall and 
general rugged topography that results in fast-
flowing rivers with very high discharge (0.9–
4.2 m3/s) (Kometa, 2011). Such factors 
generally do not permit the development of 
vascular plants and may be responsible, at least 
in part, for the lack of in-stream vegetation. 
Besides, the sediment type is mostly hard 

sediments (bedrock, sand and/or gravel) and 
would physically exclude macrophyte growth 
due to the inability of roots to penetrate the 
rock. The MNA segment had the highest 
frequency and coverage of aquatic plants and 
was the only studied segment that supported 
floating-leaved plant growth. The sediment 
type here is mainly sand mixed with some silt, 
indicating a more evolved soil, greater 
availability of nutrients and an improved 
physical environment for plant establishment. 
In effect, this segment was characterised by 
significantly higher phosphorus levels which, 
together with nitrogen constitute major 
determinants of the floristic composition in 
aquatic ecosystems (Muller, 1990). The 
dominant species were ranked in abundance as 
L. hexandra > C. bengalensis > P. lanigerum > E. 
pyramidalis >> I. aquatica. These are emergent 
and ruderal species whose abundance and 
diversity is proof of their high tolerance for 
fluctuating water levels and anthropogenic 
disturbances (Grosshans and Kenkel, 1997). 
Shoot biomass of the dominant macrophytes 
differed significantly among species and 
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     Fig. 4. Relationship between sediment nutrient contents and macrophyte contents from Mezam river system  

                (◊ MMU; Ж MNA; ∆ MNG). 
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sometimes among river segments, ranging 
approximately from 646–1106 g DM/m2. This 
falls within the range (620–1173 g DM/m2) 
recorded for emergent species in subtropical 
marshes (Sasser et al., 1995), but is extremely 
low compared to peak shoot biomass observed 
in macrophytes in natural wetlands in the 
tropics (Junk and Piedade, 1993; Obot et al., 
1991). The standing crop of Echinochloa stagnina 
in the Kainji Reservoir in Nigeria can reach a 
peak of up to 161 kg DM/m2 in the dry months 
of the year (Obot, 1987), while studies on 
Sorghum arundinaceum show that the plant can 
produce up to 446 kg DM/m2 during its 
growth cycle (Obot et al., 1991). It is possible 
that the peak above-ground biomass observed 
in the present study has been underestimated 
due to biomass losses by grazing, shoot 
mortality and leaf shedding. Significantly 
higher biomass was produced in MNA which 
also happened to be the most vegetated 
segment in this study. It is likely that the 
abundance here of L. hexandra and E. 
pyramidalis which are tall grasses of relatively 
high stem density, must be making significant 
contributions to the biomass in this segment. 
Moreover, the less accessibility of the segment 
limits grazers and permits the accumulation of 
biomass. This standing crop holds and recycles 
an estimated 10.32 g/m2 of nitrogen and 1.62 
g/m2 of phosphorus, with L. hexandra and C. 
bengalensis making the highest contribution 
and E. pyramidalis and I. aquatica the least. 
These nutrients can be exported from the 
system (e.g. harvest and use as fodder) to 
prevent release to the water column through 
decomposition following plant dieback. 
Indeed, L. hexandra, E. pyramidalis and I. 
aquatica from the Mezam river floodplains are 
highly solicited by small scale livestock holders 
in the Region, especially in the dry season 
when other forage is scarce and of low 
nutritional value. When this is sustained 
through the period of peak growth and 
biomass accumulation (May/June), constant 
re-growth is stimulated thereby allowing the 
macrophytes to uptake more nutrients and 
maintain a higher nutritive state through leaf 
regeneration (Bonyongo 1999).  
The range of nitrogen/phosphorus molar 
ratios of 10.58–23.57 establishes nitrogen as a 
limiting factor for the macrophytes in which it 
was generally below the critical minimum of 
13–14 g/kg (Gerloff and Krombholz, 1966). The 
nutrient levels of the studied river segments 

were relatively high compared to applicable 
WHO guidelines for nutrients in water systems 
that would reduce plant growth (WHO, 1993), 
suggesting that the limitation may be due to 
some other causes such as bioavailability. 
Nitrogen limitation of vegetation in floodplains 
and open water swamps is well documented 
(Willby et al., 2001; Bollens et al., 2001). It is 
possible that the higher retention rate of 
phosphorus in sediments compared to nitrogen 
(Johnston, 1991) may provide the relative 
surplus of available phosphorus. Phosphorus 
contents were systematically higher than the 
critical 0.7 g/kg limit, an indication of luxury 
consumption that characterises some aquatic 
plants growing in nutrient-enriched water 
(Wassen et al., 1995). Nitrogen and phosphorus 
limitation can potentially alter species 
composition of floodplain vegetation with 
species such as Phragmites australis having an 
ecological advantage under high phosphorus 
concentrations (Vermeer, 1986). Further work 
is necessary to assess the nitrogen and 
phosphorus fractions in the system to 
determine their bioavailability. 
 
Conclusion 

Nutrient levels (4.01–5.12 mg/L total nitrogen 
and 0.65-1.11 mg/L total phosphorus) in the 
Mezam River in Bamenda indicate clear-cut 
pollution predisposing it to eutrophication-
related problems. The system is dominated by 
emergent macrophyte species prominent 
among which are L. hexandra, C. bengalensis, P. 
lanigerum and E. pyramidalis. These 
macrophytes vary in their capacity to absorb 
and accumulate nutrients, with L. hexandra and 
C. bengalensis being most significant in the 
retention of nitrogen and phosphorus. 
However, their biomass production is rather in 
the low range possibly due to nitrogen 
limitation and biomass losses. Since nutrient 
input from diffuse sources are difficult to 
control, the conservation and possible 
propagation of these macrophytes along the 
Mezam River corridor would be useful in 
retaining some of the nutrients, some of which 
could subsequently be removed by harvesting 
the macrophytes for use as fodder.  
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