
Proceedings of the First Faculty of Agriculture Internaltional Conference, Nnamdi Azikiwe University, Awka, Nigeria 

401 

 

 

 

Nematodes Associated with Citrullus lanatus in 

Kwara State, Nigeria 

Apalowo, O. A.
1-2

*, Izuogu, N. B.
2
, Balogun, O. S.

2
 

1Nnamdi Azikiwe University, Department of Crop Science and Horticulture, Awka, Nigeria 
2University of Ilorin, Department of Crop Protection, Ilorin, Nigeria 

  

 

 K E Y W O R D S   A B S T R A C T   

Abundance,  

Identification,  

Occurrence,  

Nematodes,  

Watermelon 

 The cultivation of watermelon is rapidly becoming popular in many areas of sub-

Saharan Africa because of its economic and nutritional benefits. However, one of the 

factors limiting watermelon production is plant parasitic nematodes. This study was 

carried out to determine the abundance, occurrence, and distribution of nematodes 

infecting watermelon in some areas of Kwara State, Nigeria. A total of 96 root and soil 

samples were collected from 8 watermelon growing areas of the State, namely; Ajase-ipo 

1, Ajase-ipo 2, Unilorin, Olomu, Eyenkorin, Onireke, Lafiaji 1, and Lafiagi 2. Extraction 

was done using a modified Baermann extraction tray method, while the nematodes were 

identified to genus level under a compound microscope. Five endoparasitic and 

ectoparasitic nematode genera were detected from the roots and soils; Meloidogyne, 

Pratylenchus, Scutellonema, Helicotylenchus, and Criconema. Results revealed that 

Meloidogyne spp. was the most prevalent nematode with 492.61 and 272.44 for the root 

and soil samples respectively. Meloidogyne spp. and Helicotylenchus spp. had the 

highest frequency of occurrence of 87.50% in the root, followed by Pratylenchus spp. 

with 62.50% and Scutellonema spp. with 50%. More nematodes were also recovered 

from the root than from the soil. This study provides fundamental information about the 

distribution of plant parasitic nematodes that infect watermelon in Kwara State.  
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INTRODUCTION 

Citrullus lanatus (Thumb.) Matsum and Nakai belong to the family Cucurbitaceae (Dantata, 2014). It is the most cultivated and 

consumed cucurbit in the world (Tunde, 2019; Anikwe et al., 2016). The fruit is greatly enjoyed because of its pleasurable taste and 

rich moisture, which can be used to assuage thirst (Mangila et al., 2007). It has a high level of lycopene which helps to lower 

cholesterol. The leaves are used as green vegetables in some areas while the juice of the roots can be used to stop hemorrhage after 

abortion. They contain antioxides which provide effective action against the free radicals in the body. Watermelon juice can be 

applied directly on the skin to minimize blemishes on the skin. The cultivation of watermelon is gradually becoming popular in 

Nigeria because of high demand thereby making it a good source of income for local farmers (Sabo et al., 2013). This also highlights 

the economic importance of the crop (Shehu et al., 2013). Some reports also show it is one of the most preferred fruits in Nigeria 

(Adeoye et al. 2011).  

Despite the nutritional and economic benefits of watermelon, infection by pests and pathogens has been a major cause of poor growth 

and yield of the crop in Nigeria. The total watermelon production in Nigeria is estimated to be 139,223 tonnes (Abubakar et al., 

2020). This is low when compared to production in other African countries like Algeria (2 million tonnes), Egypt (1.4 million tonnes), 

and their West African counterparts like Mali which produces about 396, 641 tonnes annually (World Atlas, 2023). A preliminary 

investigation showed that plant parasitic nematodes are one of the major pathogens limiting the production of the crop in Nigeria. 

Earlier studies showed that different nematode genera like Meloidogyne, Helicotylenchus, Pratylenchus, Scutellonema, Criconema, 

Rotylenchulus, Longidorus, and Paratrichodorus are associated with watermelon in Nigeria and other parts of the world (Bello et al., 

2020). Of the entire nematode genera, root-knot nematode (RKN) appears to be the most prevalent economically important nematode 
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of the crop. Alone, this nematode cause an annual loss estimated at $157 billion across different crops globally (Abad et al., 2008). 

There are indications that this figure is grossly underestimated in Africa because of a lack of awareness and inadequate assessment of 

the economic impact of nematodes on the continent (Onkendi et al., 2014). Unfortunately, there is a dearth of information about 

nematodes associated with watermelon in the Northern regions of the country which are the main producers of the fruit in the country.  

This experiment was therefore carried out in some watermelon growing areas of Kwara State to identify nematodes that infect 

watermelon in the State. Kwara State is located in the North Central part of Nigeria and its proximity to both the Northern and 

Southern states indicates its strategic importance to food security in Nigeria and African continent.  

MATERIALS AND METHODS 

Discription of study area 

The study was conducted in Kwara State, Nigeria (figure 1). The State has two main climatic seasons, the dry and wet seasons. Annual 

rainfall ranges between 1000 to 1500 mm while the average temperature lies between 30oC and 35oC. Kwara State falls within the 

Woodland and tall grass agroecological zone in Nigeria. The State is further divided into four main ecological zones in consonance 

with the ecological characteristics, cultural practices, and administrative convenience by the Kwara State Agricultural Development 

Program (ADP) as given below as Zone A: Baruteen and Kaima; Zone B: Edu and Patigi; Zone C: Asa, Ilorin East, Ilorin South, Ilorin 

West, and Moro; Zone D: Ekiti, Ifelodun, Irepodun, Isin, Offa, Oke-Ero and Oyun (KWADP, 2006).  

 
Figure 1: A map showing the locations where the watermelon survey was carried out in Kwara state, Nigeria 

Sampling technique  

The field sampling was carried out in three agroecological zones of the state which are the major watermelon-producing areas (Figure 

1); Zone B, C, and D. The sampling was carried out between September to November 2017 cropping season. Criteria used for the 

selection of the survey area were availability of the farm, accessibility, and willingness of the farmer to allow sample collection on 

their farm. The average farm size in each location is not less than 2 hectares. All the farms visited intercrop watermelon with other 

crops; Ajase-Ipo (cucumber, tomato, pepper, cabbage, and maize), Eyenkorin (Palm tree and maize), Unilorin (cucumber), and Lafiagi 

(tomato). In each location, the Global positioning system (GPS) coordinate was recorded. 

Collection of soil and root samples 

Rhizospheric soil samples at a depth of 0 cm to 20 cm together with corresponding roots were collected from each location in a “W-

shaped” pattern across each field. Soil samples from five plants spaced at an equal distance from each other were bulked together to 

ultimately obtain composite samples of six in each farm. These were collected in polyethylene sample bags, labeled accordingly, and 

transported for laboratory analyses (Bello et al., 2020). The soil and root samples were separated according to the location of each 

farm. The Global Positioning System (GPS) of the locations was also recorded 
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Extraction and morphological identification of nematode from soil and root samples 

Soil samples were mixed thoroughly and a subsample of 250 ml was taken from each composite sample for nematode extraction and 

identification using the modified Baermann extraction tray method. Root samples were rinsed under a gentle stream of running water 

and blotted with tissue paper (Coyne et al., 2007). The cleaned root was chopped into 0.5 cm to 1 cm and macerated with a blender for 

5 seconds. A subsample of 10 g was taken for nematode extraction and identification using the modified Baermann extraction tray 

method as described above. After 48 hours, the number of nematode populations in 2ml suspension was counted three times using 

Doncaster counting dish (Doncaster, 1962), and the average was used to estimate the nematode population. Each nematode genus was 

identified using the CABI Crop Protection Compendium (CABI, 2007) and diagnostic keys, under a compound microscope (Coyne et 

al., 2007). 

Determination of Prominence Value (PV) 

The Prominence value for the nematode genus identified was determined using the formula; 

Prominence value = (mean population density ×√frequency of occurrence) ÷ 10 

Where, 

Mean population density (MPD) = total number of nematodes ÷ number of samples obtained. 

Frequency of occurrence (FO) = (number of samples containing a nematode species ÷ number of samples collected) × 100. 

RESULTS 

Results showed that watermelon was planted as a mixed crop in the majority of the area visited. Some major crops planted along the 

crop include Cucumber, tomato, pepper, Maize, cabbage, and maize (table 1).  

Table 1: Locations, GPS and farming system practiced in sampled watermelon growing areas of Kwara State, Nigeria 

Location GPS Alternative crop Farming system 

Ajase-ipo_1 8o23’33’’N Cucumber, tomato, pepper Mixed  

 

4o35’55’’E 

  

Ajase-ipo_2 8o14’47’’N 

Cucumber, tomato, pepper, cabbage and 

maize Mixed  

 

4o49’19’’E 

  Olomu 8o26’16’’N Palm tree and maize Mixed 

 

4o26’1’’E 

  Eyenkorin 8o23’38’’N Cassava and maize Mixed  

 

4o27’55’’E 

  Unilorin 8o26’57’’N Cucumber Mixed  

 

4o39’52’’E 

  Onireke 8o26’52’’N Cucumber, Maize Mixed  

 

4o36’36’’E 

  Lafiagi 8o50’56”N  – Sole 

 

5o24’58’’E 

  Lafiagi_2 8o51’10’’N Tomato Mixed  

  5o24’59’’ E   

 

Five nematode genera were identified from the sampled root and soil; Meloidogyne, Pratylenchus, Scutellonema, Helicotylenchus, and 

Criconema. Results revealed that Meloidogyne was the most prevalent nematode with a PV of 492.61 and 272.44 for the root and soil 

samples respectively (table 2). This was followed by Helicotylenchus, Pratylenchus, and Scutellonema. Whereas Criconema was not 

detected inside the root, it recorded the lowest PV of 1.88 in the soil. Data also revealed variations in the frequency of occurence 

among different nematode genera from different locations. Meloidogyne and Helicotylenchus had the highest FO of 87.50% in the 

root, followed by Pratylenchus with 62.50% and Scutellonema with 50%. Similarly, Meloiogyne had the highest occurrence in the soil 

(87%) while Pratylenchus and Helicotylenchus occurred in 75% of the locations. Criconema had the least occurrence of 25%. The 

mean population density (MPD) analysis further established Meloidogyne as the most abundant nematode in both the root and soil 

samples.  

 

Table 2: Prominence value (PV), Frequency of occurrence (FO), and Mean population density (MPD) of plant parasitic nematodes 

recovered from watermelon fields in 8 locations across Kwara state, Nigeria 
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    Root       Soil   

  MPD FO (%) PV   MPD FO (%) PV 

Meloidogyne 526.88 87.50 492.61 

 

291.25 87.50 272.44 

Pratylenchus 30.63 62.50 24.21 

 

18.75 75.00 16.24 

Scutellonema 18.13 50.00 12.82 

 

12.50 62.50 9.88 

Helicotylencus 140.63 87.50 131.54 

 

91.25 75.00 79.02 

Criconema 0.00 0.00 0.00   3.75 25.00 1.88 

Generally, the highest population of nematodes was recorded in Ajase-ipo_1 and followed by Unilorin in both root and soil samples. 

In contrast, the location with the least nematode abundance in both samples was Lafiagi_2.  

 

Figure 2: Mean population density of nematode recovered from the root of watermelon across different areas of Kwara State  

 

 

Figure 3: Mean population density recovered from the soil of watermelon across different areas of Kwara state during  

On the whole, more nematodes were recovered from the root samples than soil samples (Fig 4 and 5). 
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Figure 4: Mean population density of nematode recovered from the root and soil of watermelon planted in different locations of 

Kwara State  

.  

Figure 5: Mean nematode population recovered from the root and the soil from different watermelon growing areas of Kwara State  

DISCUSSION 

This study provides relevant information about the occurrence of parasitic nematodes on watermelon in Kwara State, Nigeria. The 

presence of both ectoparasitic and endoparasitic nematodes showed the susceptibility of watermelon to different nematode genera and 

the ability of the pathogen to cause a reduction in both the growth and yield of watermelon on the field. It is also worrisome that all 

the five nematode genera sampled in this study were found in mixed infection. Before this study, each of the nematode genera 

identified has also been found to be associated with other crops in Sub-Saharan Africa and other continents of the world (Kolombia et 

al., 2020; Marais, 2019), nevertheless, this work is providing relevant information on watermelon nematodes in a region where there is 

a paucity of information. Meloidogyne was detected as the most prevalent nematode genus across locations in this study. The findings 

of this experiment are similar to Bello et al. (2020), who also reported the presence of nematodes on the field of watermelon in the 

southwestern states of Nigeria. The nematode (Meloidogyne spp.) has been previously named as the most damaging nematode genera 

in plants with a wide range of hosts (Lunt et al., 2014). Across Africa, twenty-two (22) species of root-knot nematode have been 

reported on several plants including vegetables, fruits, and tree crops (Onkendi et al., 2014).  

Previously, the high prevalence of Meloidogyne in the field is usually attributed to factors like cultural practices, cropping history, and 

soil type (Anwar and Mckenry, 2012; Eche et al., 2013). In most of the places sampled during this study, watermelon was planted 

alongside other crops which are also natural hosts of Meloidogyne. In this case, it could be inferred that planting alternate hosts 

besides the watermelon field could have led to a surge in the population density of the pathogen (Alabi et al., 2017).  This is similar to 
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the observation of Seid et al. (2015), where they observed a higher population density of Meloidogyne in places where Khat was 

intercropped with tomato, pepper, potato, cabbage, and maize. Another factor that could have led to an increase in the population 

density of Meloidogyne is the cropping history of the field (Eche et al., 2013). Higher nematode population was observed in locations 

where there was continuous cultivation over the years and no interruption (Unilorin, Agric AJ1, Agric AJ1, Olomu, and Eyenkorin). 

The practice of continuous production allows a buildup of nematode over time and particularly, Meloidogyne which has an extensive 

range of hosts (McClure et al., 2012) and could have survived in the soil over time in those locations. This is also similar to the 

observation of Afolami et al. (2014), when they investigated the activities of some nematode genera on sugarcane. They reported a 

high population on the field as a result of using the field continuously. The life cycle of the nematode is also a factor that could have 

caused an increased prevalence of the nematode. Under favourable environmental conditions, an adult female of Meloidogyne can 

produce more than 50 to 1000 eggs which also gives them numerical strength that increase their chances of surviving (Hussain et al., 

2016). The findings of this experiment is in congruence with earlier reports by Izuogu et al. (2016), who reported extensively on the 

effects of Meloidogyne on cucurbits in Kwara state, Nigeria. The recovery of endoparasitic Pratylenchus and Scutellonema in the root 

also showed the susceptibility of the varieties cultivated in the locations. The recovery of more nematodes from the root than soil 

across all locations showed the susceptibility of watermelon roots to endoparasitic nematodes. 

CONCLUSION 

The knowledge from this study has established the major nematode genera infecting watermelon in Kwara State Nigeria. It was also 

discovered that Meloidogyne is the most ubiquitous across the field in the State.  
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