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A study was conducted to assess heavy metals content of irrigation water 
trapped by Typha domingensis and water away from T. domingensis in 
Hadejia River in northeast Nigeria. Water samples were collected from two 
irrigation points in Hadin, Madaci and Kadira villages. The two samples were 
analyzed for heavy metals; Copper, Lead, Zinc, Iron, Manganese, Cadmium, 
and Chromium by Atomic Absorption Spectrometry. Heavy metals were 
found lesser in water away from T. domingensis as compared with water 
trapped by T. domingensis: Copper (0.012 mg/l and 0.048 mg/l), Lead 
(0.0024 mg/l and 0.0028 mg/l), Manganese (0.453 mg/l and 0.058 mg/l), 
and Chromium (0.013 mg/l and 0.0167 mg/l) were found in normal 
concentrations in both samples. Iron (2.05mg/l) and Cadmium (0.11mg/l) 
were slightly higher in water trapped by Typha grass and Zinc found in low 
concentrations in both samples (0.67mg/l). It was concluded that the levels 
of heavy metals concentration in both samples were found to be within the 
range of NAFDAC and WHO standard which can be use for irrigation purpose 
as well as other human activities without hazardous effect. Recommendation 
for future studies is made to determine changes in the concentration of 
heavy metals in Hadejia River for the well-being of communities and biota.   
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INTRODUCTION 
 
Typha grass, known as Southern cattail (Typha 
domingensis) is a plant locally referred to as “Kachala” by 
the people living in the Hadejia River. T. domingensis is a 
deep, rooted, perennial plant that has a cosmopolitan 
distribution in tropical and subtropical regions, Eurasia, 
Caribbean, Middle East, and Pacific islands (Center for 
Agriculture and Bioscience International, 2013). It is found 
in all wetland habitats including lakes, swamps, marshes, 
irrigation channels, roadsides, and manmade reservoirs 
(CABI, 2013). Cattails and other shoreline plants perform 
important functions that help keep wetlands healthy. One 
such key benefit is that they function as filter by  absorbing 
pollutants such as heavy metals from agricultural runoff 
and wastewater discharge, as well as sediments that may 

enter into aquatic system  from the surrounding 
environment  (Abdel-Ghani et al., 2009; Chen et al., 2010). 
In addition, provide nesting sites for many birds, e.g. herons 
and egrets, use as animal feed, and for making baskets, 
barrier and supports (CABI, 2013). However, dense 
biomass of T. domingensis may become a menace and 
invasive in natural wetlands. In Hadejia River, communities 
livelihhod are under serious assault due to  proliferation of 
T. domingensis along irrigation canals and river banks 
causing water pollution and siltation (Abubakar and 
Abubakar 2012). 

Although,    irrigation    water     represents    about     95%  
of all water uses 
(http://www.lenntech.com/applications/irrigation/irrigatio 
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Figure 1: Map of Hadejia-Nguru Wetlands showing Hadejia River (Sulaiman et al., 2014) 

 
 
 
n-water.htm), it is threatened from aquatic pollution mainly 
agricultural and industrial runoff, organic waste and heavy 
metals (Crain et al., 2009; Otitoju et al., 2014). Despite 
heavy metals (e.g. Cd, Zn) are good nutrients for plants 
growth, however, if present in maximum concentration 
may pose great danger to irrigational activities (Wallace et 
al., 1997). In Hadejia River where intensive agriculture is 
being practice, the soil may become depleted in nitrates 
that result in poor crop yield. To remedy this, artificial 
fertilizer is usually added even though excessive quantity 
may percolate into the ground water supplies which are 
absorbed by T. domingensis. Consequently, this present 
extreme danger to wildlife especially marine organisms 
(e.g. fish) as well as human health such as metabolic 
problems and damage to body organs, e.g. brain. kidney and 
liver (Hart et al., 2002; Martin and Griswold, 2009). In view 
of this, several studies elsewhere in the world examined the 
impacts of these chemicals on food and agricultural 
productions (e.g. De Gregori et al., 2003; Schuler et al., 
2008; Ansah-Asare and Asante 2008; Mutia et al., 2012). In 
Hadejia River, little attention is given to how these toxic 
chemicals may affect the lives of its community. This study 
aimed to determine the levels of heavy metals in water 
trapped by T. domingensis. This will be an essential step 
forward towards improving living standard of its 

inhabitants as a basic life requiremment.  
 
 
MATERIALS AND METHODS  
 
Study area 
 
The study was conducted in Hadejia River located in 
northeast, Nigeria (12o 10’ N and 13o 0’ N, 10o15’ E and 11o 
30’ E, Figure 1). The area experience two distinct seasons: 
wet season from May to September, and dry season from 
October to April. Total annual rainfall received in the area 
ranges between 500- 600 mm (Ogunkoya and Dami, 2007). 
The HNWs is bordered by three states of Bauchi, Jigawa and 
Yobe with human population of about 1.5 million (Blench, 
2013). 
 
Method  
 
The study was conducted from March- May 2015. Two 
water    samples    were    collected;   water   trapped   by   T.  
domingensis and water untrapped by T. domingensis in a 
clean one- litre plastic container rinsed with distilled water. 
The samples were stored at room temperature and 
analysed   for   heavy  metals,  Lead (Pb),  Zinc (Zn),   Copper  
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Table  1. Results of heavy metals in Hadejia River during the study period 
 

Parameters         Water trapped by T. 
domingensis, SE, = 2 

Water off T. domingensis, 
SE, = 2 

Lead 0.0028±0.03mg/l 0.006±0.01mg/l 
Cadmium 0.0155±0.13mg/l 0.09±0.02mg/l 
Chromium 0.0168±0.12mg/l 0.013±0.01mg/l 
Copper 0.00482±0.012mg/l 0.0012±0.02mg/l 
Zinc 1.0±0.01mg/l 0.67±0.04mg/l 
Manganese 0.0583±0.02mg/l 0.023±0.01mg/l 
Iron 2.0513±0.03mg/l 0.4±0.01mg/l 

 
 

Table 2: A comparison of heavy metals between NAFDAC and WHO 
(Standard Organization of Nigeria, 2007; WHO, 2004) 

 
Parameter NAFDAC WHO 
Lead  0.01 mg/l 0.01 mg/l 
Cadmium 0.003 mg/l 0.003 mg/l 
Chromium 0.05 mg/l 0.05 mg/l 
Copper 1 mg/l 2 mg/l 
Zinc  3 mg/l 3 mg/l 
Manganese 0.2 mg/l 0.5 mg/l 
Iron 0.3 mg/l No guideline 

 
 
 
(Cu), Chromium (Cr), Iron (Fe), and Manganese (Mn).  
 
Data analysis 
 
Determination of heavy metals, Cu, Cd, Cr, Fe, Pb, Mn and Zn 
was done using Atomic Absorption Spectrometry (AAS, 
200). This instrument consist of light source, a sample 
compartment and a detector. Light is passed through the 
different elements to be tested, atoms of these element 
absorb light wavelength which get excited to another 
energy levels, light are further applied to see if the element 
contains a particular element light, a hollow cathode (Welz 
and Sperling, 2008).  
 
 
RESULTS AND DISCUSSION   
 
Two sources of irrigation water were selected, water 
trapped by T. domingensis and water untrapped by T. 
domingensis in Hadejia River. These were analyzed for 
heavy metals; Cu, Pb, Zn, Fe, Mn, Cd, and Cr.  Results from 
the study show that  water away from T. domingensis 
contain less concentration of heavy metals as compared to 
water trapped by T. domingenis (Table 1). 
 
Copper 
 
The value of Copper content trapped by T. domingensis is 
0.0482mg/l while that of water away from the grass was 

0.012 mg/l. These results show that Copper content of 
water trapped by the grass and water away from the grass 
were found to be in low concentration below NAFDAC and 
WHO standard (Table 2). Similarly, the findings of a study 
conducted in Germany revealed 0.32 mg/l and 0.45 mg/l 
and maximum concentration of 3.5 mg/l and 4.2 mg/l of 
Copper (WHO 2004), which the variation may be due to 
level of pollution or other environmental parameters. 
Papagiannis et al., (2004) also report high Cu concentration 
in four fish species in Lake Pamvotis (Greece) presumably 
due to pollution from agricultural waste and municipal 
discharges.  
 
Lead  
 
The value of lead content in water trapped by T. 
domingensis was 0.0028mg/l and that untrapped by T. 
domingensis was 0.0024 mg/l. In Nigeria, the standard set 
for Lead by NAFDAC and World Health Organization (WHO) 
is 0.01 mg/l respectively. In this study, our results indicate 
that Lead content in both samples were found in safe range 
and therefore, safe for drinking and irrigation purpose. 
Wajahat et al., (2006) reported similar results in Akbarpura 
River, Pakistan.  
 
Zinc  
 
The value of Zinc content of the water trapped by T. 
domingensis   was 1.0 mg/l, whereas that of water off Typha  
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Table 3. Recommended maximum concentration of elements in irrigation water set by FOA (Ayers and Westcot, 1985) 
 

Parameters Max. concentration Remarks 
pH 6.5-8.4 Irrigation water with a pH outside the normal range may cause a 

nutritional imbalance or may contain a toxic ion 
Lead 5 mg/l Can inhibit plant cell growth at very high concentrations 
Cadmium 0.01 mg/l Toxic to crops such as beans, excess accumulation in plants and soils may 

be harmful to humans 
 

Chromium 0.10 mg/l Conservative limits recommended due to lack of knowledge on its toxicity 
to plants 

Copper 0.02 mg/l Toxic to a number of plants at 0.1 to 1.0 mg/l in nutrient solutions 
Zinc 2.0 mg/l Toxic to diverse number of plants at high concentrations; reduced toxicity 

at pH > 6.0 and in fine textured or organic soils 
Manganese 0.20 mg/l Toxic to a number of crops, particularly in acid soils 
Iron 5 mg/l Not toxic to plants in aerated soils, but can contribute to soil acidification 

and loss of certain essential elements, e.g. phosphorus and molybdenum 

 
 
 
grass to be 0.67mg/l. The standard for drinking water 
approved by NAFDAC and WHO for Zn is 5 mg/l. Therefore, 
result from this study show that Zinc content of both water 
samples were found below WHO standard. A study 
conducted by Yahaya et al., (2012) in Lagos, Nigeria also 
detect Zinc value (0.62 mg/l) below WHO standard. 
  
Iron 
 
Iron concentration of the water trapped by T. domingensis 
was 2.05 mg/l and that off Typha 0.4mg/l which is within 
the range set by Food and Agricultural Organization of the 
World for irrigation waters, Table 3 (Ayers and Westcot 
1985). On the other hand, WHO do not set any standard for 
Iron as compared to NAFDAC standard of 0.3 mg/l (Table 
2). 
  
Manganese  
 
The value of Manganese content of the water trapped by 
the grass was 0.0583mg/l while that of water away from 
the grass was 0.453mg/l. The standard for irrigation water 
approved by NEQS (National Environmental Quality 
Standards) for Manganese is 1.5 mg/l, that of WHO 0.5 
mg/l, and NAFDAC 0.2 mg/l. Thus, results from this study 
show that Manganese was below the all standard set by the 
aforementioned agencies.  
 
Cadmium 
 
The value of Cadmium content of water trapped by the 
grass and water off Typha grass was 0.11mg/l and 0.09 
mg/l. The standard for drinking water approved by 
NAFDAC and WHO is 0.003 respectively. Our results show 
that Cadmium value of the two samples slightly exceed 
standard range. Ahumada et al., (1999) find that high 

concentrations of Cadmium in untreated wastewater may 
increase freshwater concentration which directly affects 
irrigation water system. Yahaya et al., (2012) report a 
similar result of Cadmium range above WHO standard in 
Lagos (0.06 mg/l).  
 
Chromium  
 
The value of Chromium in water trapped by Typha grass 
was 0.0168mg/l and water off Typha grass was 0.013 mg/l. 
However, the standard approved for irrigation water by 
National Environmental Quality Standards (NEQS) is 
0.01.mg/l. Our findings show that Chromium content of 
both samples were in safe range.  

Finally, both irrigation water sources: water trapped by 
T. domingensis and water away from it, were found in 
normal concentration of heavy metals. Therefore, these 
sources can be used for irrigation purposes as well as other 
human related activities without any hazardous effect on 
soil and plants. Heavy metal contents of water trapped by T. 
domingensis was slightly high as compared to heavy metal 
contents of canal water. It is therefore recommended that 
municipal compost and sewage sludge should not be 
dumped in the river as it will raise the concentration of 
certain heavy metals like Cu, Fe, and Pb to toxic levels. 
Thus, future researches should be carried out to assess 
changes in the levels of heavy metals in the river. 
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