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ABSTRACT 

This study was a field trial of two experiments to examine the effect of crude cassava 

water extract (CCWE) as a natural post-emergence herbicide on nutritional quality 

and bioaccumulation of hydrocyanic acid in cowpea seeds. The spraying of CCWE on 

cowpea plants was carried out weekly for 5weeks. Treatments of CCWE at 25 and 

50% concentrations of MS6 (Manihot Selection), TMS30555 (Tropical Manihot 

Selection) and Bulk CCWE (different cassava varieties), hand weeded and unweeded 

(controls) were laid in randomised complete block design with three replications 

respectively. At maturity, dry samples of cowpea `Ife brown` seeds were ground to fine 

powder and the proximate composition and bioaccumulation of hydrocyanic acid in 

the two experiments were determined. Significant variations (p<0.05) were obtained 

among the herbicide treatments for all parameters. Bulk CCWE at 25 and 50% 

recorded highest crude protein content (28.02%) and the least ash content (3.06%) 

followed by TMS at 25 and 50%; MS CCWE at 50% recorded highest dry matter 

(92.73%) and the least moisture content (7.27%) which were much better than the 

control (hand weeded). The values of bioaccumulated hydrocyanic acid obtained were 

similar (p>0.05) among the herbicide treatments. It was therefore recommended that 

CCWE could be used as a natural post-emergence herbicide in cowpea production 

without altering the nutritional quality and residue of hydrocyanic acid in cowpea 

seeds.     

KEY WORDS: cowpea seeds, crude cassava water extract, proximate analyses,  

 hydrocyanic acid bioaccumulation. 
 
INTRODUCTION 

Cowpea, Vigna unguiculata (L) Walp is an important legume of the tropics. 

Whole grain legumes occupy a unique position in world agriculture. They are grown 

for both local and export consumption and as cash crop (Tarawali, 2000).  Cowpea, 

Vigna unguiculata (L) Walp  crop is  grown for its green pods, ripened seeds and green 

leaves which are cheap sources of high quality protein  in the daily diet of rural and 

urban populations (Dugje et al., 2009). 
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 Cowpea is a good source of carbohydrates, calcium, vitamins and iron; it also 

constitutes the principal source of plant protein in human diets in many tropical and 

subtropical regions of the world (Quin, 1997).  

 Cowpea is very rich in plant protein as well as other essential nutrients to 

consumers (IITA, 1982; Rao et al., 1992).  Its dry edible seeds contain about 19% - 

35% protein, 11% - 17% water (moisture), 56.8% - 62% carbohydrate, 1.3% fat, 3% - 

3.90% crude fibre and 3.5% - 3.6% Ash. (IITA 1982, Bressani, 1985; Mohan and 

Janardhanan, 1994; Fayinminnu, 1999). The seed is also a good source of calcium, 

iron, zinc and three major vitamins (Thiamin, Niacin and Riboflavin) and contains low 

level of toxic substances and anti- metabolites (Quin, 1997; Smil, 1997), such as typsin 

inhibitors, lectins and tannins. Factors that contributed to cowpea seed quality include 

genetic make up of seed, crop husbandary, effects of pests and diseases and 

competition with weeds for growth factors such as water, valuable nutrients, light and 

space (Poku and Akobundu, 1985; Akobundu, 1987).  

The chemical composition and nutritive potential of some cowpea varieties 

have been examined (Aletor and Aladetimi, 1989) which indicated significant 

variations in mineral contents and anti nutritional components of cowpea. Information 

on the effect of natural herbicide on the nutritional value and bioaccumulation of 

hydrocyanic acid (HCN) in cowpea is scanty. By using natural herbicide, it is possible 

to reduce the pests and weeds that affect the seed quality of cowpea due to competition 

among the growth factors. This can also improve the cowpea quality since the crude 

cassava water extract biodegrades. This study therefore aimed at evaluating the effect 

of crude cassava water extract (CCWE) on the nutritional value and bioaccumulation 

of HCN in food components of cowpea. 

 
MATERIALS AND METHODS  

The study was carried out at Ijako – Owode on latitudes 6
0 
35

1
N - 6

0 
45

1
N and 

longitudes 2
0 
55

1
E - 3

0
15

1
E. It is located in the tropical rain forest zone of south west, 

in Ado - Odo Ota Local Government Area of Ogun State, Nigeria. The two 

experiments were conducted between February and November 2006. The cowpea 

plants were grown for 12 weeks respectively. 

 Preparation of Crude Cassava Water Extract (CCWE) 

 Extraction of crude cassava water extract was prepared by grate-press method 

described by Fayinminnu et al., (2013). Cassava tubers from MS6, TMS 3055 and 

Bulk varieties were washed, peeled and blended into pulp (mashed) within 24 hours in 

order to prevent rotting.  The mashed pulp was put in a muslin sack and placed under a 

presser, with a bowl placed underneath to collect the water extract from the cassava 

pulp intermittently after 5 hours. The water extract from the bowl was poured into a 

calibrated black plastic keg intermittently and closed such that the active ingredient 

(hydrocyanic acid) in the cassava water extract would not be lost. Samples of the crude 
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cassava water extract were taken to the Analytical Laboratory of Institute of 

Agricultural Research and Training (IAR&T) Moor Plantation, Ibadan, Nigeria to 

determine the active ingredient and other minerals present in the extract. 

 Experimental Design 

 The area of the land used for the experiment was 540m
2
, which was prepared 

manually. Experimental design was a randomized complete block design (RCBD). 

There were eight treatments and each treatment was in triplicates. The treatments were 

CCWE at 25 and 50% concentrations of MS6 (Manihot Selection), TMS30555 

(Tropical Manihot Selection) and Bulk CCWE (different cassava varieties), 

handweeded and unweeded (controls). 

  Seeds of Ife brown cowpea variety were used as the planting crop. The 

CCWE were applied in the cowpea plots from 3 - 7 weeks after sowing (WAS) weekly 

using a CP15 knapsack sprayer and hand weeding were done at 3 and 5 WAS 

according to Fayinminnu (1999; 2010; 2013). 

 The matured Ife brown cowpea seeds after 12 weeks were harvested from the 

experimental study site located. Seeds treated with different CCWE herbicidal 

concentrations at 25 and 50% of MS6 (Manihot Selection), TMS 30555 (Tropical 

Manihot Selection), bulk source, handweeded and unweeded (controls) were separated 

and kept in paper envelopes for drying. 

 Sample Preparation and Proximate Analyses of the cowpea samples 

 Analyses of cowpea samples were carried out at the Department of Food and 

Human Nutrition, University of Ibadan, Ibadan, Nigeria. In this study, 30g of the dry 

seeds of each plant sample were ground to fine powder. Proximate analyses of crude 

cassava water extract and cowpea seeds were determined using AOAC (1998) and 

HCN in CCWE was by Bradbury (1999) while bioaccumulation of HCN residue in 

herbicide treated cowpea seeds was determined by the method of Egan et al. (1998).  

 Data Analysis 

 Data were subjected to analysis of variance (ANOVA) using the Statistical 

Analysis Systems (SAS, 1996). The means were separated by Duncan Multiple Range 

Test (DMRT), P<0.05 was the criterion for significance. 

 
RESULTS 

The proximate composition of cowpea samples obtained from the two 

experimental sites is as shown in Tables 1 and 2. Dry matter (DM) (%) of cowpea 

samples ranged between 88.20 and 92.73% in experiments 1 and 2. The handweeded 

control recorded values ranging from 91.30 and 91.50% with significant variations 

(p<0.05) among the treatments. The MS CCWE at 25 and 50% recorded the highest 

values of 92.55 and 92.73% respectively while the least DM of 88.20% was recorded 

for Bulk and TMS at 25% respectively. The moisture content (MC) (%) of cowpea 

samples were from 7.27 -11.86%. The highest MC of 11.86% was recorded for TMS 
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25% CCWE treated plots while the least MC of 7.27% was recorded for MS 50% 

CCWE treated plots. The MC (%) values obtained for handweeded control was 8.52%. 

Onwuliri and Obu (2002) reported seed moisture content of between 6.2 and 8.92% for 

cowpea. This is much lower than the values of CCWE treatments in this study. Mohan 

and Janardhanan (1994) reported 11-17% of moisture in dry cowpea seeds which 

compared favourably with obtained values in this study. 

 
Table 1: Effects of crude cassava water extract on the nutritive values of cowpea by  proximate analysis in 

experiment 1  

Herbicide  

Treatments 

Rate% Moisture% Crude 

Protein % 

Ether 

(Fat) % 

Ash% Crude 

Fibre % 

Dry  

Matter% 

CHO% 

Bulk CCWE 25 9.39b 28.02a 1.68d 3.84a 4.04cd 90.65a 57.07e 

Bulk CCWE 50 9.04c 27.14a 2.74a 3.36b 4.26b 91.00a 57.72d 

MS  CCWE 25 8.52e 25.83a 2.54b 3.40b 4.62a 91.48a 59.71b 

MS  CCWE 50 8.49e 25.39a 2.00c 3.09d 4.12c 91.55a 61.03a 

TMS CCWE 25 11.63a 24.53a 1.51e 3.06d 4.17c 88.40b 56.02f 

TMS CCWE 50 11.63a 24.53a 1.51e 3.06d 4.17c 88.37b 55.15g 

Handweeding 0 8.52e 26.26a 1.92c 3.25c 4.68a 91.50a 55.85f 

Weedy check 0 8.82d 27.12a 1.68d 3.92a 4.64a 91.30a 58.46c 

SE±  0.19 3.00 0.16 0.12 0.09 1.48 0.81 

Means followed by the same letter (s) within a column are not significantly different at (p<0.05) from each other using 

DMRT.   

CCWE= Crude cassava water extract 
CHO = Carbohydrate 

 

Table 2: Effects of crude cassava water extract on the nutritive values of cowpea by  proximate analysis in 

experiment 2 

Herbicide 

Treatments 

Rate% Moisture

% 

Crude 

Protein 

% 

Ether 

(Fat) % 

Ash% Crude 

Fibre % 

Dry 

Matter% 

CHO% 

Bulk CCWE 25 11.82a 28.02b 1.68d 3.85b 4.04b 88.20c 51.18c 

Bulk CCWE 50 8.86b 28.00b 2.44b 3.30c 3.80c 91.14b 54.60b 

MS  CCWE 25 7.50c 26.20d 1.72d 3.10d 4.20b 92.55a 57.28a 

MS  CCWE 50 7.27c 26.39d 2.00c 3.09d 4.12b 92.73a 58.13a 

TMS CCWE 25 11.86a 26.04de 2.60b 3.33c 4.70a 88.20c 51.47c 

TMS CCWE 50 9.30b 27.10c 2.15c 3.10d 4.17b 90.70b 54.18b 

Handweeding 0 8.70b 26.5d 2.20c 3.40c 2.25e 91.30b 56.95ab 

Weedy check 0 9.30b 28.7a 3.02a 4.30a 3.28d 90.70b 50.40c 

SE±  0.61 0.35 0.16 0.15 0.27 0.70 1.07 

Means followed by the same letter (s) within a column are not significantly different at (p<0.05) from each other using 

DMRT.   

CCWE= Crude cassava water extract 
CHO = Carbohydrate 
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Table 3. Effect of Hydrocyanic acid (HCN) bioaccumulation from Crude cassava water extract in cowpea seeds 

residue in experiment 1. 

Herbicide Treatments Rates % HCNmg/kg Bioaccumulation 

Bulk CCWE 25 0.24 

Bulk CCWE 50 0.31 

MS  CCWE 25 0.18 
MS   CCWE 50 0.31 

TMS  CCWE 25 0.22 

TMS CCWE 50 0.29 
Handweeded - - 

Unweeded - - 

SE±  0.023 

CCWE= Crude cassava water extract,   NS= Not Significant 

Table 4. Effect of Hydrocyanic acid (HCN) bioaccumulation from Crude cassava water extract in cowpea seeds 

residue in experiment 2. 

Herbicide Treatments Rates % HCNmg/kg Bioaccumulation 

Bulk CCWE 25 0.24 

Bulk CCWE 50 0.33 

MS  CCWE 25 0.18 
MS   CCWE 50 0.30 

TMS  CCWE 25 0.21 

TMS CCWE 50 0.36 
Handweeded - - 

Unweeded - - 

SE±  0.028 

CCWE= Crude cassava water extract,   NS= Not Significant 

 
The obtained ether extracts (crude fat) values ranged from 1.51 and 3.02% 

with significant differences (p<0.05) among the treatments in experiments 1 and 2. The 

handweeded control recorded between 1.92% and 2.20%. The weedy check recorded 

the highest level (3.02%) of ether extract while the least value of 1.51% was recorded 

from TMS at 25 and 50% respectively. The values of ether extract from crude cassava 

water treatments in this study compared favourably with a range of 1.14 and 3.03% 

crude fat for commercial cowpeas (Onwuliri and Obu, 2002), an average of 5.9% 

crude fat (Aletor and Aladetimi, 1989) and reported range of between 2.44 - 4.33% 

(Adekola and Oluleye, 2007).  

 The recorded crude fibre level varied significantly (p<0.05) among the 

treatments. The obtained values from handweeded control ranged from 2.25 - 4.68%. 

The least crude fibre value of 2.25% was recorded from the handweeded treatment in 

experiment 2. The TMS treated plot at the rate of 25% CCWE in experiment 2 

recorded the highest crude fibre of 4.70% which compared favourably with the range 

of 1.7 and 4.5% earlier obtained for commercial cowpeas (Onwuliri and Obu, 2002). 

 The crude protein values ranged between 24.53 and 28.70% with similar value 

(p>0.05) among the treatments in experiment 1. The handweeded control recorded a 

range between 26.50 and 26.66%. Both TMS CCWE at 25 and 50% recorded the least 

crude protein 24.53% in experiment 1. There were significant differences (p<0.05) in 

the values of crude protein in experiment 2. The highest values of 28.02, 28.00 and 
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28.70% were recorded by the Bulk CCWE at 25, 50% and weedy check control 

respectively in experiment 2. Onwuliri and Obu (2002) reported an average crude 

protein of 20.5 and 31.70% for some commercial cowpeas. Other studies (Aletor and 

Aladetimi, 1989; Mohan and Janardhanan, 1994;  Onwuliri and Obu, 2002; Adekola 

and Oluleye (2007) elucidated the significance of crude in cowpea and its implications 

in human and livestock diets due to the bulky of proteins.  

 Ash content of a sample is an indication of the gross mineral composition and 

the values obtained in these experiments were between 3.06 and 4.30%. The highest 

value of ash (4.30%) was recorded from the weedy check control while 25 and 50% 

CCWE TMS both recorded the least ash content of 3.06%. Earlier researchers (Aletor 

and Aladetimi, 1989) reported 3.36% which conformed to reported similar range of 

3.36-4.58% by Fayinminnu (1999) and 3.50 to 5.12%. by Adekola and Oluleye (2007).  

 The nitrogen free extract (NFE %) levels were significantly different (p<0.05) 

among samples in experiments 1 and 2. The NFE (%) value of between 51.18 and 

61.03% recorded in this study was highest (61.03%) for MS 50% CCWE while the 

least value of 51.18% was recorded for Bulk 25% CCWE. The handweeded control 

recorded NFE (%) ranging from 55.85 to 56.95%.  Bressani (1985) recorded a range of 

between 52-61% NFE for cowpea which compared favourably with reported 50.29-

60.39% by Fayinminnu (1999).  

 Analysis of bioaccumulation of HCN in cowpea seeds samples are presented 

in Tables 3 and 4.  Results revealed no significant variations (p>0.05) among the 

herbicide cowpea treatments in the two experiments. The results revealed that all 

cowpea seeds had HCN residue ranging between 0.21-0.36mg/kg which was 

conveniently below the recommended LD50 value of 0.5mg/kg HCN (Martindale, 

1989; Meyers 1998; ATSDR, 2006) in grain samples. This revealed that CCWE 

treated cowpea seeds as natural post-emergence herbicide did not leave any substantial 

residue of HCN in the samples. This might be due to the ease of biodegradation of 

CCWE into harmless compounds which explained the earlier reports (Duke et al., 

1999; Tsao et al., 2002) that HCN used in grain seed treatment does not react with the 

constituents. Therefore, CCWE could be regarded as a safe fumigant and may reduce 

risk to health and environmental hazards.  

Bulk 50% CCWE had an advantage over the handweeded control in having 

relatively higher crude protein (28.00%) and lower ash (3.30%) which agreed with the 

earlier observations of Adekola and Oluleye (2007) on genetically improved cowpea. 

Both 25 and 50% CCWE MS in experiment 2 recorded the lowest moisture content 

(7.50 and 7.27%) and highest dry matter (92.55 and 92.73%) which was indicative of 

relatively more durability in storage as a result of low moisture and high dry matter 

content. Hence there is a need for further study of crude cassava water extracts as 

fumigants on cowpea seeds in storage for agricultural uses. 
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CONCLUSION 

This study revealed that crude cassava water extracts used as post-emergence 

herbicide for cowpea cultivation produced seeds with enhanced crude protein but very 

negligible bioaccumulated HCN content. Its utilisation in the cultivation of cowpea can 

therefore contribute to the promotion of healthier feeding of livestock and humans as 

well safer environment through the utilisation of an erstwhile environmental pollutant. 
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