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Abstract 
In an effort to develop suitable method of farming using herbicide with less effect to human health and 
the environ, most often non-target plant communities are exposed to pesticide mixtures rather than 
single pesticides. These practices continuous on a daily basis which tends to affect human 
development. The study is to evaluate the concentration levels of some herbicide residues in 
watermelon samples from Gashua, Bade Local Government Area of Yobe state, Nigeria. Gas 
chromatography and mass spectrometer were used for the determination of herbicide residues. The 
study was conducted to evaluate the concentrations of herbicide residues in watermelon sampled from 
Gashua, Bade Local Government Area Yobe State, Nigeria. The concentrations of all the studied 
herbicides were observed to be very high in the leaf of watermelon with value of 1.54± 0.08 mg/kg; 
while the seed indicated the lowest concentration from the three agricultural locations with a value of 
0.01 mg/kg (P <0.05). The highest concentration of 1.54±0.08 mg/kg was observed in leaf sample, 
while the seed show the lowest value of 0.03±0.01 mg/kg. The levels of propachlor ranged from 0.04 to 
0.45 mg/kg; 0.055 to 0.33 mg/kg atrazine; 0.01 to 0.28 mg/kg paraquat; 0.04 to 0.22 mg/kg 
glyhposate; 0.08 to 0.56 mg/kg propanil; 0.015 to 0.615 mg/kg alachlor; 0.065 to 0.43 mg/kg 
metalachlor and 0.015 to 0.95 mg/kg butachlor. The highest concentration of 0.95 mg/kg was observed 
in the leaf, while the seed show the lowest value of 0.01 mg/kg. The concentration of the herbicide in 
the watermelon samples were observed to be significantly higher than the World Health Organization 
(WHO) and Food and Agriculture Organization of United Nation (FAO) maximum residue limit 
(MRLS) and acceptable daily intake value (ADLS) sets for watermelon samples with exception of 
glyphosate and propanil which were observed below the MRLS and ADLS limits.  
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INTRODUCTION 
Watermelon (Citrulus lanatus) a species of the Cucurbitaceae family, are similar in 
characteristics to the cantaloupe, squash, pumpkin and plants vines that grow on the ground 
(Xue Wu et al. 2024). Yearly, Korea produced about 320000 tons of watermelon (Zawiyah et 
al. 2007). One of the limiting factors that affects the yields of plant watermelon is caused by 
diseases such as; nematodes, bacteria, fungi and viruses (Nkoana, et al. 2022). At each 
cultivation step application of pesticides is vital in pest control (Papadopoulou et al. 2026). 
Even with the new modern system of farming and applied according to instruction, there is 
every tendency of having little residues, which can be of disadvantage to the watermelon 
safety. The presence of pesticide residues in fruits in general is a major concern for end users 
(Oluwatoyin et al. 2020). This can easily cause damages to human health; more especially the 
infant, the rate of their consumption is significantly higher compared to their body weight 
and are more likely to be influenced with chemicals since they are in early stages of 
developmental (Zawiyah et al. 2007). 
 
The weather of the northern part of Nigeria especially North West and the some parts of 
north east is favorable to water melon cultivation which is seasonal to the southern part of 
the country due to their excess rainfall. (Charles, 2005). Excess water usually affects the crop, 
most especially in it early stage of development (Feher, 1993; Athens, 1998). The fruit often 
contains high sugar thereby diluting it and increasing the internal pressure, as a result of the 
high rate of absorption of water which lead to crack, spoilage, edibility and loss of economic 
value. (Boyhan and Masiunas, 1999; Lacier and Plummer, 2003). Therefore, due to the high 
amount of rainfall in the southern part covering many months of the year, it affects the 
cultivation of water melon which makes to have high demand that cannot be easily 
accomplish. There is need to improve the system of water melon cultivation in Nigeria 
which will contribute to balance diet, enhanced nutrition, food security as well as economic 
empowerment providing jobs opportunities to the youths and adding value to the 
producers/farmers. (Musmade and Desai, 2001). 
 
MATERIALS AND METHODS 
Sampling Area 
The study area is along the Lake Chad Basin with high number of watermelon farmers due 
to the suitability of the weather which is convenient for such crop cultivation. In the area, 
85% are crop cultivated farmers out of the 98% farmers having high percentage of crop 
farming which is enhanced by the nature of the warm weather. Furthermore, majority if not 
all of the farmers within that axis use herbicides in controlling weeds in other to maintain 
good production quality and inhibit or reduce yield losses. Most often lack of proper usage 
of the herbicides during farming process usually result in contamination of ground water, 
soil and the crops with herbicides (Boskovic et al., 2026). Therefore, most of the inhabitant in 
the area depends on the crop and water to sustain their livelihood, as such they can be easily 
affected by the watermelon which absorbed the contaminated water. 

 
Sample Collection 
According to method adopted by Akan et al. (2015), fresh matured watermelon samples of 
nearly equal sizes were collected from three different sites; Dagona, Wusur and Jawa in 
Gashua, Bade Local Government Area, Yobe State, Nigeria. These three sampling locations 
were 10 km apart from each other. The root of watermelon samples, leaf, stem and pulp 
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were also collected and transported immediately to the Chemistry Laboratory, University of 
Maiduguri, Nigeria, 
 
Sample Preparation 
Some precautionary measures were taken by washing the collected samples with clean 
water and then, surface sterilized with about 75% ethanol to remove some impurities such as 
micro flora on the fruit sample before extraction as reported by Akan et al. (2015).  All the 
necessary tools that were used are heated using autoclaved at 121 °C for 15 min, for the 
apparatus to be sanitized before usage. The watermelon were divided in to seed, pulp and 
peel portions to obtain it in multiple vertical pieces. 20 °C were maintained to all samples 
and homogenized separately in to different portions using blender before analysis.  
 
Extraction of Watermelon Samples  
According to method described by Cho et al. (2007), and adopted by Akan et al. (2015), 
measurement of watermelon root, stem, seed, peel and pulp were carried out in gram. 
Erlenmeyer flask was used in extraction with 100 mL of acetonitrile and using reciprocal 
shaker, the sample underwent shaking for 30 min. The residual cake was washed with the 
help of 50 mL acetonitrile immediately after filtering with vacuum suction. Combining the 
filtrates resulted to 200 mL using acetonitrile (Cho et al. 2007). 
 
Clean-up of Sample Extracts 
Using 2 mL of aliquot of the acetonitrile extracted from 10 g. 20 g each for watermelon root, 
stem, seed, peel and pulp, using styrene-divinylbenzene cartridge the samples were cleaned 
with the help of solid phase extractor. Adding 8 mL of water to the acetonitrile extract, then 
the mixture was loaded onto the cartridge. 10 mL of acetonitrile with water in the ration of 
1:4 and 15 mL tetrahydrofuran was inserted via the opening of the cartridge. The nitrogen 
blow down the apparatus was used in evaporating and drying of the samples (Akan et al., 
2015). Mixture of acetonitrile and toluene were loaded to graphite carbon black cartridge. 
Same procedure was repeated with 20 mL of the acetonitrile: toluene but dissolved using 4:1 
ratio of acetonitrile and water respectively.  
 
An additional 20 mL of the acetonitrile: toluene mixture was passed twice through the 
cartridge. All of the eluate was collected in a round-bottom flask and evaporated to dryness 
using a rotary evaporator and nitrogen blow down apparatus, after which the residue was 
dissolved and diluted using a suitable volume of acetonitrile: water (4:1, V/v) mixture (Cho 
et al., 2007). 
 
Herbicide Residual Determination  
The residual analysis was carried out with SHIMADZU GC/MS (GC - 17A) technique. In 
this machine the chromatographic separation process were carried out. The programmed 
temperature of the oven at the initial process were 400C, 1.5 min, to 150°C, 0.0 min, S °C/min 
to 200°C, 7.5 mm, 25 °C/min to 290°C with a final hold time of 12 min and a constant 
column (flow rate of 1 mL/rnin). In the detection process the machine employed the 
relationship between the herbicide intensity ratio of matrix ion with herbicide ion, as the 
concentration of the herbicide approach the detection limit, it decreased the accuracy at 
lower levels. Using the GC-ion trap MS was operated in MS mode by injecting ions into the 
ion trap and destabilizing matrix ions, isolating only the herbicide. The characteristic 
features; peak, time, height and peak area of the sample were compared with the standards 
values (Papadopoulou et al. 2026). 
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Mean Concentrations of Herbicides Residues in Parts of Watermelon Samples   
The mean concentration of some herbicide residues in different parts of Starlight 
watermelon Samples from Doguna agricultural location is presented in Figure 1. The level of 
propachlor ranged from 0.07 to 0.53 mg/kg; 0.11 to 0.42 mg/kg atrazine; 0.02 to 0.45 mg/kg 
paraquate; 0.03 to 0.28 mg/kg glyphosate; 0.1 to 0.63 mg/kg propanil; 0.07 to 0.29 mg/kg 
alachlor; 0.13 to 0.58 mg/kg metalachlor and 0.06 to 1.02 mg/kg butachlor. The maximum 
concentration of 1.02 mg/kg was observed in the leaf, while the root had the lowest (0.02 
mg/kg) concentration. Figure 2 presents the mean concentration of some herbicide residues 
in different part of Mickyles watermelon sample from Doguna agricultural location. The 
concentration of propachlor ranged from 0.06 to 0.38 mg/kg; 0.14 to 0.27 mg/kg atrazine; 0.1 
to 0.51 mg/kg paraquate; 0.01 to 0.33 mg/kg glyhposate; 0.05 to 0.29 mg/kg propanil; 0.09 
to 0.38 mg/kg alachlor; 0.24 to 0.45 mg/kg metalachlor and 0.09 to 0.98 mg/kg butachlor. 
The maximum concentration of 0.98 mg/kg was observed in the leaf, while the lowest 
concentration of 0.01 mg/kg was observed in the seed from Wusur agricultural location. The 
concentration of propachlor from Wusur agricultural location in Starlight watermelon 
samples ranged from 0.14±0.04 to 0.67±0.02 mg/kg; 0.19±0.01 to 0.55±0.04 mg/kg atrazine; 
0.09±0.01 to 0.41±0.10 mg/kg paraquate; 0.05±0.01 to 0.3±0.04 mg/kg glyphosate; 0.16±0.02 
to 0.78±0.21 mg/kg propanil; 0.16±0.05 to 1.20±0.53 mg/kg alachlor; 0.29±0.06 to 1.34±0.26 
mg/kg metalachlor and 0.09±0.01 to 1.11±0.22 mg/kg butachlor Table 1. The maximum 
concentration of 0.98 mg/kg was observed in the leaf, while the seed has the lowest value of 
0.01 mg/kg. For Mickylee watermelon Samples from Wusur agricultural location, the 
concentration of propachlor ranged from 0.13±0.02 to 0.54±0.03 mg/kg; 0.17±0.03 to 
0.45±0.06 mg/kg atrazine;  
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Figure 1: Mean Concentration of Some Herbicide Residues in Different Parts of Starlight Watermelon Samples 

from Dagona Agricultural Location 
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Table 1: Mean Concentrations of Some Herbicide Residues in Different Parts of Starlight 
Watermelon Samples from  Wusur   Agricultural Location 

    Concentrations (mg/kg)   

Parts Propachlr Atrazine Paraquae Glyphosae Propanil Alachlor Metolachlor Butachlor 

SEED 0.14a±0.04 0.19a±0.03 0.09a±0.02 0.05a±0.01 0.16a±0.02 0.16a±0.01 0.29a±0.06 0.09a±0.01 

PULP 0.18b±0.05 0.25b±0.02 0.12b±0.02 0.08b±0.01 0.20b±0.01 0.22b±0.02 0.33b±0.07 0.12b±0.02 

PEEL 0.25c±0.04 0.30c±0.02 0.23c±0.06 0.15c±0.02 0.25c±0.03 1.20c±0.93 0.38c±0.05 0.69c±0.41 

LEAF 0.67d±0.02 0.55d±0.04 0.41d±0.10 0.30d±0.04 0.78d±0.21 1.09d±0.32 1.34d±0.26 1.11d±0.22 

ROOT 0.51e±0.01 0.48e±0.08 0.39e±0.03 0.26e±0.05 0.68e±0.07 0.96e±0.13 1.22e±0.53 1.02e±0.05 

STEM 0.46f±0.06 0.41f±0.06 0.34f±0.01 0.23f±0.03 0.60f±0.04 0.74f±0.02 1.06f±0.04 0.91f±0.03 

Within Columns Mean with different letters are statistically different, P< 0.05 

 
0.14±0.04 to 0.37±0.01 mg/kg paraquate; 0.03±0.01 to 0.26±0.04 mg/kg glyphosate; 0.14±0.02 
to 0.62±0.03 mg/kg propanil; 0.21±0.03 to 0.98±0.01 mg/kg alachlor; 0.36±0.17 to 1.21±0.24 
mg/kg metalachlor and 0.13±0.01 to 1.54±0.08 mg/kg butachlor Table 2. The highest 
concentration of 1.54±0.08 mg/kg was observed in leaf sample, while the seed show the 
lowest value of 0.03±0.01 mg/kg. The concentration of some herbicide residues in different 
parts of Starlight watermelon samples from Jawa agricultural location is as represented in 
Figure 3. The levels of propachlor ranged from 0.04 to 0.45 mg/kg; 0.055 to 0.33 mg/kg 
atrazine; 0.01 to 0.28 mg/kg paraquat; 0.04 to 0.22 mg/kg glyhposate; 0.08 to 0.56 mg/kg 
propanil; 0.015 to 0.615 mg/kg alachlor; 0.065 to 0.43 mg/kg metalachlor and 0.015 to 0.95 
mg/kg butachlor. The highest concentration of 0.95 mg/kg was observed in the leaf, while 
the seed show the lowest value of 0.01 mg/kg. Figure 4 present the mean concentration of 
some herbicide residues in different parts of Mickylee watermelon samples from Jawa 
agricultural location. The levels of propachlor ranged from 0.04 to 0.36 mg/kg; 0.08 to 0.27 
mg/kg atrazine; 0.07 to 0.28mg/kg paraquate; 0.01 to 0.33 mg/kg glyhposate; 0.02 to 0.46 
mg/kg propanil; 0.03 to 0.31 mg/kg alachlor; 0.12 to 0.63 mg/kg metalachlor and 0.05 to 
0.33 mg/kg butachlor. The maximum concentration of 0.63 mg/kg was observed in the leaf, 
while the seed has the lowest value of 0.01 mg/kg. 
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Figure 2: Mean Concentration of Some Herbicide Residues in Different Parts of Mickylee 

Watermelon Samples from Dagona Agricultural Location  
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Comparison in the Concentrations of Herbicide Residues in Different Parts of    
Watermelon Samples from the three Agricultural Locations 
 Figure 5 shows a comparison in the concentrations of some herbicide residues in different 
parts of Starlight watermelon samples from the three agricultural locations. The 
concentration of propachlor ranged from 0.04 to 0.67 mg/kg; 0.055 to 0.55 mg/kg atrazine; 
0.01 to 0.45 mg/kg paraquate; 0.03 to 0.28 mg/kg glyhposate; 0.08 to 0.78 mg/kg propanil; 
0.07 to 1.2 mg/kg alachlor; 0.065 to 1.34 mg/kg metalachlor and 0.06 to 1.11 mg/kg 
butachlor. The maximum concentration of 1.34 mg/kg  
 
Table 2: Mean Concentrations of Some Herbicide Residues in Different Parts of Mickylee 
Watermelon Samples from Wusur Agricultural Location 

      Concentrations (mg/kg)         

Parts  Propachlr Atrazine Paraquate Glyphosate Propanil Alachlor Metolachlr Butachlor 

SEED 0.13a±0.02 0.17a±0.03 0.14a±0.04 0.03a±0.01 0.14a±0.02 0.21a±0.03 0.36a±0.17 0.13a±0.01 

PULP 0.23b±0.05 0.22b±0.01 0.18b±0.06 0.09b±0.03 0.23b±0.05 0.26b±0.01 0.42b±0.01 0.17b±0.02 

PEEL 0.31c±0.08 0.30c±0.02 0.25c±0.05 0.17c±0.02 0.28c±0.06 0.33c±0.02 0.47c±0.15 0.24c±0.04 

LEAF 0.54d±0.03 0.45d±0.06 0.37d±0.01 0.18c±0.07 0.62d±0.03 0.98d±0.01 1.21d±0.24 1.54d±0.08 

ROOT 0.48e±0.01 0.42e±0.03 0.28e±0.05 0.26d±0.04 0.52e±0.02 0.86e±0.03 0.93e±0.11 1.34e±0.32 

STEM 0.36f±0.02 0.32f±0.04 0.26f±0.02 0.22e±0.01 0.47f±0.01 0.53f±0.16 0.76f±0.07 1.16f±0.06 

Within Columns Mean with different letters are statistically different, P< 0. 
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Figure 5: Comparison in the Concentrations of Herbicide Residues in different parts of Starlight Watermelon 

Samples from the three Agricultural Locations 

Figure 6: Comparison in the Concentrations of Herbicide Residues in different parts of Mickyles 

Watermelon Samples from the three Agricultural Locations 
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was observed in the leaf from Wusur agricultural site while seed has the smallest value of 
0.01 mg/kg from Jawa agricultural location. Figure 6 shows a comparison in the 
concentrations of some herbicide residues in different parts of Mickyles watermelon samples 
locations. The concentration of propachlor ranged from 0.04 to 0.67 mg/k; 0.09 to 0.55 
mg/kg atrazine; 0.08 to 0.45 mg/kg paraquate; 0.01 to 0.28 mg/kg glyhposate; 0.02 to 0.78 
mg/kg propanil; 0.03 to 1.09 mg/kg alachlor; 0.1455 to 1.34 mg/kg metalachlor and 0.05 to 
1.11 mg/kg butachlor. The highest concentration of 1.34 mg/kg was observed in the leaf 
from Wusur site, while the seed has the lowest value of 0.01 mg/kg from Dagona 
agricultural location.  
 
Concentrations of Propachlor in the sampled Watermelons 
Propachlor concentrations were present in all the two species of watermelon samples from 
the three sampling points. The maximum concentration of propachlor in the two species of 
watermelon samples was very much in the leaf, while the lowest concentrations was mostly 
found in the seed (p<0.05). Santamaria et al. 1999, conducted a finding show casing the 
contamination content in different parts of crop varies. Findings show that in vegetable parts 
the concentrations of contamination are in the order of seed < bulb < tuber < root < stem < 
leaf < fruit. The concentration of propachlor in the two species of watermelon samples was 
significantly higher in the Wusur agricultural location, while Jawa agricultural location 
shows the lowest concentration of propachlor figures 5 and 6. Research on metabolic fate in 
different mammalian species by WHO (1993) this led to massive elimination of propachlor 
and its metabolites. Study of the toxic and investigations in animals experimentally for 
human’s data unveiled some allergic dermatitis found in farmers and laborers exposed to 
propachlor. For experimental animals, the kidneys and liver are the main target organs for 
propachlor. Though propachlor is judged to have a low hazard to honey-bees, birds and 
earthworms, with possibility of high toxicity to aquatic organisms above the maximum 
residual limits. The concentration of propachlor in the watermelon samples in three location 
were above the WHO and FAO maximum residue limit (MRL) for vegetables and fruit. 
 
Concentrations of Atrazne in the sampled Watermelons 
The highest concentration of atrazine in starlight and mickyles watermelon samples from 
the three main locations were significantly observed in the leaf, while the lowest 
concentrations were observed in the seed as shown in Figure 1 to 4.4 and Table 1 to 2 
respectively. The highest concentration of atrazine as observed from the three sample 
locations was detected in starlight watermelon, while the lowest concentrations of atrazine 
was detected in mickyles watermelon. Atrazine is slightly toxic to other animals and 
humans. It can be absorbed to human body to the bloodstream through oral, dermal and 
inhalation exposure. Symptoms of poisoning include eye irritation, abdominal pain, 
vomiting, diarrhea, possible skin reactions and irritation of mucous membranes (Hallenbeck 
and Cunningham, 1985). At very high doses, rats showed excitation followed by slowed 
breathing, depression, incoordination, hypothermia and muscle spasms (Hayes and Laws, 
1990). After consuming a large oral dose, rats exhibited breathing difficulty, muscular 
weakness, convulsions prostration and death (Hayes and Laws, 1990).  
 
Atrazine causes abnormally in blood hormone levels thereby affecting the reproductive 
system which can easily lead to lack of fertilization (Simpkins et al. 2026). Not all the effect 
discovered in animal is common in human due biological immune system differences 
(Fernanda Vieira da et al. 2025). Likewise, Atrazine can also affect the fertilization in humans 
by a different mechanism. Atrazine also caused kidney, liver and heart damage in animals 
(Fernanda Vieira da et al. 2025). The concentration of atrazine in the watermelon samples 



Herbicide Residues in Edible and Non-Edible Parts of Watermelon (Citrullus lanatus) from Gashua, Bade Local 
Government Area, Yobe State, Nigeria  

 

Ahmadu Musa et al, DUJOPAS 12 (1b): 1-13, 2026                                                                                        9 
 

from the three locations were higher than that of WHO and FAO maximum residue limit 
(MRL) of 0.05mg/kg for melons.  
 
Concentrations of Paraquat in the sampled Watermelons 
Paraquat concentrations were found in all the samples studied from the three locations. The 
maximum concentration of paraquat in the two species of watermelon samples was very 
much in the leaf,. While, the concentration of paraquat was absolutely observed to be low in 
the seed. The present study followed same pattern in line with the finding of Akan et al., 
(2015). On the concentrations of insecticides in watermelon samples from same agricultural 
locations show that the concentrations of the Paraquat were higher in leaf. From the three 
sampling points, the concentration of paraquat in the two species of watermelon samples 
were very much in the Dagona agricultural location with value of 0.45 mg/kg.  Also, in 
starlight watermelon contain 0.43 mg/kg which is similar to mickyles watermelon, while 
Jawa agricultural location shows the smallest concentration of 0.01 to 0.28 mg/kg as shown 
in Figure 3 and Figure 4.  
 
Paraquat is the most widely used herbicide but have some drawback causing increase in 
diabetes (Nkwatoh et al. 2025). One of the effects of the paraquate is oxidative stress, this can 
easily lead to activation of insulin resistance thereby playing a vital role type II diabetes 
(Kimura et al., 2007; 2010; Shibata et al., 2010). Paraquat terminate insulin activities in 
laboratory test carried out on rat liver cells (Kimura et al., 2007, 2010). In another 
development, the paraquat also restrict the uptake of glucose insulin-dependent via 
oxidative stress (Shibata et al., 2010). Likewise, it causes paraquat hyperglycaemia in sheep 
(Shizari et al. 2025).  
 
When paraquat is use on a mature fruit as a desiccant and by spraying directly resulting in 
accumulation of residues (Nkwatoh et al. 2025).  Also, in adesiccant such as sun ower 
production and cotton seed, it can lead to formation of residues. Other fallen fruit paraquat 
affect it when use in vegetable, tae and pulse cultivation legume Joint Meeting on Pesticide 
Residues (JMPR 2004). Residues of paraquat have been in potatoes without any decrease in 
concentration level even after boiling (IPCS, 1984). Residue is also discovered in onion with 
other crops like; wheat, rice cotton and sorghum (Wigfield et al., 1993) (IPCS, 1984).  
 
The concentration of paraquat residues in all stable food are stable but degrade gradually. 
Food like banana, prunes, potato, cabbage tomato, carrot and many more even when 
conditioned in a freezing stage of –15 °C for almost four years yet no decrease in residue 
level. Items like; milk, eggs and meat under storage for two years remained unchanged in 
terms of residues concentration level (JMPR, 2004). The Joint Meeting of the FAO Panel of 
Expertson Pesticide Residues in Food and the Environment and the WHO Core Assessment 
Group on Pesticide Residues (JMPR) estimated that the short-term dietary intake for 
children upto 6 years may be as high as 50% of the Acute Reference Dose of 0.006 mg/kg, 
and for the general population up to 20% (JMPR, 2004). Hence, the concentration of atrazine 
in the studied watermelon samples was above the WHO and FAO maximum residue limit 
(MRL) of 0.05 mg/kg and the acceptable daily intake values (ADIs) of 0.005 mg/kgbw.  
  
Concentrations of Glyphosate in the sampled Watermelons 
The highest concentrations of glyphosate in the starlight watermelon samples were detected 
in the Wusur agricultural location with values ranging from 0.05±0.01 to 0.30±0.04 mg/kg as 
shown in Table 1. Mickyles was significantly higher at Jawa location with values ranging 
from 0.02 to 0.46 mg/kg as shown in Figure 4. The highest concentration of glyphosate in 
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the two species of watermelon samples was significantly higher in the leaf, while the lowest 
concentration was significantly observed in the seed (p<0.05). Glyphosate are well known to 
protect plant.  Although, there is limited knowledge the spread of glyphosate contamination 
through fodder and food and its health risks. In soil it is usually absorbed and bound by the 
particles in soil. It kills useful bacteria like algae, thereby improving prevalence of 
phytopathogenic fungi. Additionally, glyphosate causes micronutrients to manganese 
making it unavailable resulting in deficiency diseases. Similar scenario is suspected in the 
digestive system of human and animal (Kenaga, 1980).  
 
Glyphosate continues to be more challenging especially in aspect of embryonic development 
and infertility of humans (Kang et al. 2026). In cattle effects on fertility was observed. It can 
be found in plant that are usually consume for human and animal. Glyphosate is discovered 
in wild blueberries, strawberries, lettuce, raspberries, carrots, fish and barley is suspected to 
be more harmful to skin thereby developing skin related deceases like cancers of the 
lymphatic system. Lastly, Glyphosate is very toxic and last for longer periods in items like; 
lettuce, raspberries, carrots and fish (Kenaga, 1980). Based on the results of the present 
study, the concentration of glyphosate in the watermelon samples was less than the WHO 
and FAO maximum residue limit (MRL) of 0.5 mg/kg and the acceptable daily intake values 
(ADIs) of 1 mg/kgbw.  
 
Concentrations of Propanil in the sampled Watermelons 
The highest concentration of propanil ranges from 0.16±0.02 to 0.78±0.21 mg/kg as indicated 
in prpanil in starlight watermelon (Table 1). Also, Mickyles watermelon ranges from 
0.14±0.02 to 0.62±0.03 mg/kg (Table 2). All the two results highlighted were detected in the 
Wusur agricultural location, while Jawa agricultural location shows the lowest concentration 
of propanil. The highest concentration of propanil in the two species of watermelon samples 
was significantly higher in the leaf, while the lowest concentration was significantly 
observed in the seed (p<0.05). The probable oral lethal dose of propanil is 0.5–5 g/kg of 
body weight. Exposure of propanil produces local irritation and central nervous system 
depression (José Villarroel et al. 2013). Ingestion causes local irritation with a burning 
sensation in the mouth, oesophagus and stomach, gagging, coughing, nausea and vomiting, 
followed by headache, dizziness, drowsiness and confusion. A study was conducted by José 
Villarroel et al. (2013) signified that three workers from a pesticide plant who were exposed 
to the propanil showed signs of methaemoglobinaemia. The study further reported that, out 
of 28 workers exposed to propanil, 17 showed signs of chloracne, which is attributed to the 
presence of the contaminants propinil (José Villarroel et al. 2013). The concentration of 
propanil in the watermelon samples fell below the WHO and FAO maximum residue limits 
(MRLs) of 2.0 mg/kg, and higher than the acceptable daily intake values (ADIs) of 0.2 
mg/kg.  
 
Concentrations of Alachlor in the sampled Watermelons 
The maximum concentration of alachlor detected in the present study was of 0.16±0.05 to 
1.20±0.53 mg/kg in starlight watermelon as shown in Table 1. In mickyles watermelon was 
0.21±0.03 to 0.98±0.01 mg/kg as presented in Table 2. All the two results highlighted was 
detected in the Wusur agricultural location. While, Jawa agricultural location shows the 
minimum concentration of alachlor. The highest concentration of alachlor in the two species 
of watermelon samples was significantly higher in the leaf, while the lowest concentration 
was significantly observed in the seed (p<0.05). The concentration of alachlor in the 
watermelon samples detected in the present study was significantly higher than the WHO 
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and FAO maximum residue limits (MRLs) of 0.01mg/kgbw and the acceptable daily intake 
values (ADIs) of 0.2 mg/kg. 
 
Concentrations of Metolachlor in the sampled Watermelons 
The highest concentrations of metolachlor in the starlight and mickyles watermelon samples 
from the three agricultural locations were significantly detected in the leaf. While, the lowest 
concentrations were observed in the seed as presented in Figure 1 to Figure 4 and Table 1 to 
Table 2. The overall highest concentration of metolachlor was detected at the Wusur 
agricultural location, while Jawa agricultural location shows the lowest concentration. 
Metolachlor exposure can cause diarrhea, sweating eye and skin irritation, shortness of 
breath, weakness and stomach cramps. Consuming it can lead to convulsions and lack of 
excess oxygen in the blood. Other effects are whites of the eyes, a yellowing of the skin, 
jaundice and dark urine (Savoca et al., 2000). The concentrations of metolahlor in the 
watermelone samples was higher than the WHO and FAO maximum residue limits (MRLs) 
of 0.1 mg/kg and the acceptable daily intake values (ADIs) of 0.1 mg/kgbw. 
 
Concentrations of Butachlor in the sampled Watermelons 
The highest concentration of butachlor in the starlight watermelon samples was detected in 
the Wusur agricultural location with values ranging from 0.09±0.01 to 1.11±0.22 mg/kg 
(Table 1), and butachlor in the mickyles ranging from 0.13±0.01 to 1.54±0.08 mg/kg. The 
highest concentration of butachlor in the two species of watermelon samples was 
significantly higher in the leaf, while the lowest concentration was significantly observed in 
the seed (p<0.05). The present study follows same pattern with study carried out by Akan et 
al., (2015). On the concentrations of insecticides in watermelon samples from same 
agricultural locations indicated that the concentrations of the butachlor were higher in leaf. 
Butachlor exposed cultured mammalian cells exhibited DNA strand breaks and 
chromosomal aberrations (Panneerselvam et al., 1999). Dwivedi et al., (2012) assessed the 
butachlor related to possible risks to human system peripheral blood mononuclear cells 
(PBMN). The results confirmed the potential of butachlor in enhancing necrosis in human 
PBMN cells due to their oxidative role in intra cellular reactive oxygen species (ROS) 
production, and the consequent mitochondrial dysfunction, oxidative DNA damage and 
chromosomal breakage. The present study shows that the concentration of metolachlor in 
the watermelon was higher than the WHO and FAO maximum residue limits (MRLs) of 0.5 
mg/kg and the acceptable daily intake values (ADIs) of 0.1 mg/kg bw. 
 
CONCLUSION 
The results obtained in this study show that the concentrations of the assayed herbicides 
were found in all the watermelon samples that were evaluated. The concentrations were 
observed to be much higher in the leave of the two species of watermelon samples. While, 
the seed showed lesser concentrations from the three agricultural locations. The 
concentrations of all the herbicides in the watermelon samples from the three agricultural 
locations were observed to be higher than the WHO and FAO maximum residue limits 
(MRLs) and acceptable daily intake values (ADIs) set for watermelon samples, with 
exception of glyphosate and propanil which were below the MRLs and ADIs limits.  
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