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Abstract  

Survey of Nematodes 

associated with Roots 

and Rhizophere of 

Sesame from Three 

Farms in Two Local 

Government Areas of 

Plateau State was 

carried out. The survey 

was conducted to 

identify the nematodes 

that was associated 

soil and roots of 

seasame in three  

Farms. Twenty soil 

samples were 

collected from each 

farm. A modified 

Baermann’s funnel 

technique was used 

to extract nematodes 
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INTRODUCTION 
Surveying is the 

technique, and science 

of accurately 

determining the 

terrestrial or three-

dimensional position 

of points and the 

distances and angles 

between them, or the 

science and art of 

making all essential 

measurements to 

determine the relative 

position of points or 

physical and cultural 

details above, on, or 

beneath the surface of 

the Earth, and to depict 

them in a usable form, 

or to establish the 

position of points or 

details (Genovese, 

2005). Surveying large 

areas for the presence 

or absence of plant 

nematodes is 

important but difficult. 

Systematic surveys are 

conducted using 

statistical designs to 

obtain a reliable  
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from both the soil and 

root samples and 

umbers of nematodes 

per root and soil 

samples from all the 

three sites were 

determined, recorded 

and subjected to 

statistical analysis 

using SPSS 20.0. From 

the findings, 

Hirschmanniella, 

Pratylenchus, 

Helichotylenchus, 

Scutellonema, 

Meloidogyne, 

Criconematid, 

Discosyicomella, 

Rotylenchus, Anguina, 

Tylenchus, 

Longidorus, 

Heterodera and 

Rodophorus were 

identified on the field, 

mean count of 42 was 

recorded on seasame 

roots in Lamingo farm, 

41 in Filinsukwa and 

12 in Naraguta and Soil 

Nematodes mean 

count on farms are 22 

in Naraguta, 19 in 

Filinsukwa and 

Lamingo had 4. Mean 

nematodes counts on 

soil showed a 

significant difference 

while that of roots 

showed no significant 

effects (at 5% 

probability level) in 

the three 

locations/farms. This 

survey provides 

baseline data for the 

distribution of 

seasame plant-

parasitic nematodes 

associated with 

Seasame in the study 

area. Further research 

is also necessary to 

determine the 

interactions of 

common plant-

parasitic nematodes 

with other soil 

pathogens.

 

stimate of nematode abundance. Fields and patches in a large area 

should be selected at random and sampling procedure should be 

based on standardized sampling techniques. Nematode population 

assays should be made to determine both the qualitative and quantitative 

occurrences of important species and to relate their population levels to 

crop damage. Non-agricultural areas adjoining cultivated land and non-

crop plants in and outside that area should also be surveyed to identify 

potential pest problems. This will help an understanding of the alternative 

hosts and aspects of the biology of nematode species. Biological data 

including damage symptoms, life cycles, population trends and 

agroclimatic information on soil types, climatic conditions, cropping 

sequences and the times of sampling are also important in surveys because 

populations are dependent on them. This knowledge is of utmost 

importance when control measures are contemplated (Siddiqi and Booth, 
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1991). Their aims are to recover actively migrating nematodes, and their 

drawbacks include missing out sedentary nematodes. Many nematodes lie 

dormant in the soil or plant tissue and need soaking in water for several 

hours before extraction. 

Sesame (Sesamum indicum L.) is an oilseed crop generally cultivated on 
small holding by poor-resource farmers in the tropics. The crop was first 
grown inthe middle belt of Nigeria in the late 1940s following the mandate 
given to West African Oilseeds Mission to investigate the possibility for the 
production of groundnut and other oilseeds. Sesame seed is a rich source 
of edible oil which grows in pods and comes in variety of colours from 
cream-white to charcoal-black. The flowers of sesame are yellow, though 
they can vary in colour with some being blue or purple (Bedigian 2000). 
Sesame is one of the oldest cultivated plants in the world. African is 
considered to be the primary centre of origin of this crop because of its 
diverse wild species in the continent (Bedigian, 1984). India is the 
secondary centre of origin and another centre of origin is Japan. Sesame 
being an oil producing plant is very important in that the seeds are used 
for the production of local and industrial oil and it is also rich in many 
nutrients but plant parasitic nematodes are responsible for poor 
production of sesame. Root knot nematodes are one of the most 
destructive nematodes as due to gall formation on root of plants, their 
function is disturbed and there is obstruction in water and nutrient supply 
due to which plant becomes weak and untimely death of plant may occur 
(Chitwood, 2002). Sesame is an edible plant that is highly valued on the Jos, 
Plateau. The Jos Plateau has been reported by some researchers to have 
high incidence of nematode infestation of soil (Okechalu and Wonang, 
2015). It therefore becomes necessary to survey roots and rhizosphere 
(soil) of sesame in the study sites for the presence of the nematodes, with 
the following objectives; to isolate nematodes from roots and rhizosphere 
of sesame plant in the study locations, to identify the nematodes that will 
be isolated, make a checklist of the nematodes identified and determine the 
mean count of the nematodes in soil and root samples of the three 
locations. 
 

MATERIALS AND METHOD   

Study Site 

This research was carried out in soil and biology laboratory of federal 

college of forestry Jos. Samples were collected from two (2) Local 

Government Areas of Jos, (Jos North and East) plateau state. Plateau state 



 

 
 
 

285 

is located in Nigeria’s middle belt. With an area of 26,899 square 

kilometers, the state has an estimated population of about three million 

people, it is located between latitude 800 24’N and longitude 800 32’ and 

100038’ E. The altitude ranges from around 1200 meters (about 4000 feet) 

to a peak of 1829 meters above sea level in the Shere hills range near Jos. 

Though situated in the tropical zone, a higher altitude means that plateau 

state has a near temperate climate with an average temperature of 

between 18 and 220C. The warmest temperature usually occurs in the dry 

season month of March and April. The main annual rainfall varies from 

131.75cm (52inch) in the southern part to 146cm (57inch) on the Plateau. 

The highest rainfall is recorded during the wet season month of July and 

August. The average lower temperatures Plateau state have, has led to a 

reduced incidence of some tropical diseases (University of Jos 

meteorological station, 2000) 

 

Experimental Sites  

Two local government Areas of Sesamum indicum growing sites in Jos, 

Plateau State namely Jos north, and east were surveyed for nematodes. 

Both the root and the rhizospheres were investigated for the nematode 

using the procedure described by Hooper et. al., (2005). The distance 

between the sites is estimated to be 12km apart. The farms in Jos north are 

Naraguta village and Filinsukwa. Naraguta village is  located behind  

University of Jos permanent site Jos and filinsukwa located opposite 

University of Jos temporary site Jos, while the farm in Jos east is Lamingo 

and is situated adjacent to University of Jos teaching hospital Jos. Jos north 

has an area of 291 km2 with  latitude 9o 55’N and longitude 8o 54’E. Jos east 

has an area of 1,020km2 with latitude 9o 55’N and longitude 9o 06’E. 

 

Sample Collection  

Twenty samples were collected randomly from each of these three sites. 

Sesame plants were collected using a hand trowel; the soil clinging to the 

roots of the uprooted plants were carefully shaken into a polythene bag 

and an additional soil of 0-10cm deep was added into the polythene bag 

and labeled as soil sample. All samples were collected in the same manner. 
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In the laboratory the roots were gently washed with distilled water to 

remove soil particles. 

 

Extraction of Nematodes from Soil Samples 

A modified Baermann’s funnel technique described by   Hooper  et  al.,  

(2005)  was used to extract nematodes from both the soil and root samples. 

The modified Baermann’s funnel technique involves the use of a regular 

funnel with a short piece of rubber tubing attached to the stem and sealed 

with a masking tape to avoid water from flowing out and a test – tube 

attached to the lower part of the tube. The set up was   filled with distilled 

water to the neck of the funnels. Some quantity of cotton wool properly 

twisted in a funnel shape and was placed above the water level in the 

funnel and soil samples were weighed and carefully placed on the cotton 

wool to filter the nematodes. More water was added just enough to moisten 

the soil sample and to ensure that there was continuous stream of water 

from the sample down to the bottom of the test-tube, so that nematodes 

could swim down and settle at the bottom of the test-tube. The set-up was 

then allowed to stand for 48 hours. 

 

Extraction from Root Samples 

The same procedure of extraction of nematodes from soil was followed for 

each of the root samples, except that the roots were first cut using a 

secateur. Different grams (g) of each sample were then weighed, and 

placed on the funnel of the apparatus with cotton wool. The root samples 

had different weights because their growth and development in the soil 

were not the same. Water was added to ensure that the roots were totally 

immersed in it and the set up was allowed to stand for 48 hours. 

 

Identification of Nematodes Genera 

Extracts from the Baermann’s apparatus were collected by removing the 

test tubes and water in the rubber tubing and funnel allowed to run down 

into the beaker. These were then centrifuged at 1000rpm for 5minutes to 

concentrate the nematodes after which the supernatant was discarded and 

a drop of the sample was placed on a clean grease-free slide and a clean 

cover slip was carefully placed to avoid air bubbles and over flooding. The 
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preparation was then examined under a light microscope and snap shots 

of the nematodes identified were taken. The examination was done with 

the help of plant parasite nematode identification key and morphological 

photographs as a guide so as to achieve objective one. 

 

Estimation of Nematodes Population 

Nematode population per ml of extract was estimated by taking the 

average counts from 5mls of homogenized well-shaken suspension of 

plant-parasitic nematode under a light microscope at x 10 magnification. 

The numbers of nematodes per root and soil samples from all the three 

sites were determined, recorded and subjected to statistical analysis. 

 

Experimental Design and Layout 

The experiment was analysed using Completely Ramdomized designed 

with three (3) treatments and four (4) replicates. Each replicate contains 

five (5) samples for both soils and roots, making a total of Twenty (20) 

samples per location/farm. The layout of the experiment is presented in 

table 1; 

 

TABLE 1:EXPERIMENTAL LAYOUT  
   

TREATMENT/REPLICATE R1 R2 R3 R4 

AX AXR1 AXR2 AXR3 AXR4 

BY BYR2 BYR3 BYR4 BYR1 

CZ CZR3 CZR4 CZR1 CZR2 

KEY 
    

A = Sesame roots obtained from the first location/farm  
 

X = Soil samples obtained from the first location/farm 
 

B = Sesame Roots obtained from the second location/farm 

Y = Soil samples obtained from the second location/farm 

C = Sesame Roots obtained from the third location/farm 
 

Z = Soil samples obtained from the third location/farm 
 

R1, R2, R3, and R4 respectively, are the replicates. 
 

Data analysis  
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Data collected was subjected to two-way analysis of variance using SPSS 

16.0, while the significant means will be separated with the Duncan’s 

multiple range test (DMRT) using ANOVA (Gomez and Gomez, 1984).  

 

RESULTS AND DISCUSSION 

Results 

The results of this finding are presented in table 2 – 4 and Fig. 1 and 2.   

Table 2: The Isolated Nematodes Identified in the three Locations. 

   LAMINGO   NARAGUTA  FILLING SUKUWA 

NEMATODES Root Soil   Root Soil  Root Soil 

Hirschmanniella + +   + +  - + 

Pratylenchus + +   + +  + + 

Helichotylenchus + -   - -  + - 

Scutellonema + -   - +  + + 

Meloidogyne  + +   + +  + + 

Criconematid + -   - +  - - 

Discosyicomella + -   - -  + + 

Rotylenchus  + +   - -  + + 

Anguina  + +   + +  - - 

Tylenchus  + -   - +  + - 

Longidorus  - -   - +  + - 

Heterodera  - +   - -  - - 

Rodophorus  - -   - -  + - 

 

Source: Author’s Field work  

 

Table 2 shows the Nematodes identified in each of the locations/Farms. 

Hirschmanniella, Pratylenchus, Helichotylenchus, Scutellonema, 

Meloidogyne, Criconematid, Discosyicomella  Rotylenchus, Anguina and 

Tylenchus in Sesame roots of Lamingo Farm, Hirschmanniella, 

Pratylenchus, Meloidogyne and Anguina were found in that of Naraguta 

roots and Pratylenchus, Helichotylenchus, Scutellonema, Meloidogyne, 

Discosyicomella  Rotylenchus, Tylenchus, Longidorus and Rodophorus 

were also found in Fillinsukwa Farm. The nematodes identified in 
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Lamingo soils are Hirschmanniella, Pratylenchus, Meloidogyne, 

Rotylenchus and Anguina, Heterodera. In Naraguta, Hirschmanniella, 

Pratylenchus, Scutellonema, Meloidogyne, Criconematid, Anguina, 

Tylenchus and Longidorus were found while Hirschmanniella, 

Pratylenchus, Scutellonema, Meloidogyne, Discosyicomella  and 

Rotylenchus were identified (Table 3). Filinsukwa Farm had the highest 

number of Nematode diversification, followed by Lamingo Farm. Lowest 

number was recorded in Naraguta Farm. This implies that there is the 

likelihood of high yield of Sesame from Naraguta Farm compared to 

Lamingo and Filinsukwa Farms. 

The mean count of Nematodes on Roots in the three locations/Farms is 

presented in Figure 1. Mean count of 42 was recorded in Lamingo farm, 41 

in Filinsukwa and 12 in Naraguta.    

 

 
Figure 1: Mean Nematodes counts on roots in the three locations/farms 

Figure 2: shows the Soil Nematodes identified on the farms, with Naraguta 

having mean count of 22, Filinsukwa, 19 and Lamingo had 4.  
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Figure 2: Mean Nematodes counts on soil in the three locations/farms 

 

Table 3: Analysis of Variance of Nematodes counts on roots in the three 

locations/farms 

Source Sum of Squares df Mean Square F Sig. 

Trt 766.17 2 383.083 11.388 0.003 

Error 302.75 9 33.639 
  

Total 1068.92 11       

From the analysis above, the treatment showed significant effects on the 

nematode counts on soils in the three locations. 

 

Table 4: Mean Nematodes counts on roots and soil in the three 

locations/farms 

Locations Mean Counts in Roots Mean Counts in Soil 

Lamingo Farm 42.00a 3.75a 

Naraguta Farm 12.00a 22.00b 

Filinsukwa Farm 41.00a 19.00b 

SE± 10.95 2.90 

Means in the same column having the same letters are not significantly 

different at 5% probability level.  

 

The mean nematodes counts on roots showed no significant effects in the 

three locations/farms. But on the other hand, roots from Lamingo farm 
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showed the highest mean nematode counts, followed by Filinsukwa and 

Naraguta. The mean nematode counts on soils collected from Lamingo 

farm showed a very low significant effect while the ones collected from 

Naraguta and Filinsukwa farms are not significantly different from each 

other at 5% probability level. 

 

Discussion 

Nematode parasites form an integral element in the production of Sesame 

and need to be considered in any pest management strategy. They can 

decrease the yield and quantity of Sesame both alone but probably more 

importantly as an element of a disease complex. Their residual effect on 

succeeding crops needs also to be considered, especially for crops 

particularly susceptible to the nematodes in question.  

The impact of nematodes on the production of Sesame is still to be 

understood. This overview is, therefore, but a brief introduction to the 

potential of nematodes as contraints to sesame production. With an 

increase in large scale and monoculture cultivation and where the pressure 

for land use has increased, resulting in reduced crop rotations and more 

contineous cropping of Sesame, nematodes must be given increasing 

consideration as production constraints. With the inherent restrictions 

associated with chemicals and the often unsuitability of alternative 

nematode management practices, the solution to controlling, and to 

preventing increasees nematode problem on sesame lies in identifying 

appropriate resistance cultivars. Hahn et al., (1989) indicated in their 

review of resistance breeding in root and tuber crops, that the most 

realistic and appropriate approach to controlling pests and diseases, 

including nematodes, is in the development of resistance cultivars. This 

would be appropriate on an international and national basis, but in 

localised situations, particular management practices of rotation systems, 

intercropping, fallowing, mulching and the use of nematicidal or 

antagonistic cover crops and by-products may be appropriate (Coyne, 

1994). The presence of different species of nematodes found in this present 

study is not uncommon in field conditions due to polyspecific nature of 

nematodes communities. Like many other pathogens, nematodes seldom 

attack plant roots as pure populations, but constitute multipathogenic 
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complexes in which the component species interact continuously under 

field conditions (Nickle, 1991 and Powell, 1971). The result of this findings 

agrees with the work of Ülker (2002), which confirmed the present 

findings regarding the prevalence of plant parasitic nematodes on sesame. 

The variations in infestations are attributed to many environmental and 

edaphic  factors of these locations. There are reports which confirmed that 

distribution, prevalence, incidence and severity of rootknot nematodes are 

affected by varying agro-climatic conditions of the areas, soil type, 

moisture, soil pH and particular cropping sequence (Taylor et al., 1982; 

Sasser & Carter, 1985; Van Gundy, 1985; David, 1985). Root-knot 

nematodes are also influenced by the biological, chemical and physical 

characteristics of the soil environment (Upadhyay et al., 1972). In Lamingo 

soil, the prevalence of root-knot nematodes is quiet low, compared with 

Fillinsukwa and Naraguta soils. This may be as a result of higher amount of 

organic matter in the soil of the farm and also due to the fact that sesame 

was sown in the soils which were fallow for the last few years. This fact is 

supported by the findings of other researchers who found that fallowing 

increased the organic matter contents of the soils and thereby reduced the 

number of nematodes (Ferris & Bernard, 1971; Netscher, 1985; Aung & 

Prot, 1990; Floret & Serpantie, 1993). From the present study, it is obvious 

that the transmission and etiology of an important group of soil-borne 

plant virus disease must not be taken for granted (due to the appearance 

of Trichodorus spp.) later in the field. Trichodorus spp. are vectors of 

TOBRA viruses (Taylor and Brown, 1997). Though the acquisition time 

may be less than an hour to several days depending on the feeding 

characteristics of the nematode, they may retain the virus for up to one 

year. This suggests that the plants in that field stand the danger of viral 

infection which might possibly be carried over to the next cropping season 

if not properly checked. It is therefore pertinent that adequate control 

measures be adopted to manage the nematodes present, especially the 

Trichodorus spp. with the view that nematode virus vectors in very low 

populations have the potential to cause significant damage to crops. Some 

suggested management practices include; keeping the crops free of weed 

hosts (Charlton, 2006), fallowing, use of resistant varieties and integrated 

pest management (I.P.M) among others. 
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Conclusion 

Survey of Nematodes associated with Roots and Rhizophere of Sesame 

from Three Farms in Two Local Government Areas of Plateau State was 

conducted. The survey isolate nematodes from roots and rhizosphere of 

sesame plant, identify the nematodes that were isolated, made a checklist 

of the nematodes identified and determine the mean count of the 

nematodes in soil and root samples of the three locations. This survey 

provides baseline data for the distribution of seasame plant-parasitic 

nematodes associated with Seasame in the study area. The widespread 

presence of Nematodes in the area deserves the attention of researchers 

and extension agents. Estimates of economic thresholds and on-farm 

bioassays would help seasame growers recognize potential or actual 

nematode problems and apply appropriate management strategies in their 

fields.  

 

Recommendation 

Based on the findings of this work; Further research is necessary to 

determine the interactions of common seasame plant-parasitic nematodes 

with other soil pathogens. 
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