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 A survey was conducted to determine the types, frequency of occurrence (FO) 
and population densities (PD) of plant parasitic nematodes in soil samples 
associated with white yam (Dioscorea rotundata) in three Local Government 
Areas of Rivers State, Nigeria; using random sampling for soil collection and 
Baerman funnel for parasitic nematode extraction. Identification of plant 
parasitic nematodes to the generic level was done using Lucid key of Bell. A 
total of 11 genera of plant parasitic nematodes were detected, which included 
Pratylenchus, Scutellonema, Meloidogyne, Aphelenchoides, Rotylenchus, 
Radopholus, Helicotylenchus, Aphelenchus, Trichodorus, Xiphinema and 
Rotylenchulus. Plant parasitic nematodes most widely encountered were 
Pratylenchus spp., Scutellonema spp. and Meloidogyne spp., with frequency of 
occurrence recorded as 90, 76 and 70%, respectively. 
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INTRODUCTION              
 
Yam is one of the most important food crop in the tropics 
regions and a major staple food in West Africa (Coursey, 
1967a). Yams are valuable source of carbohydrate of the 
people not only to the tropical and sub-tropical regions of 
Africa, but also to the Central and South America, parts 
of Asia, the Caribbean and Pacific islands (Coursey, 
1967b). There are between 150-600 species of yam 
grown throughout the world (Coursey, 1967b; Caveness, 
1982). The most cultivated species in Nigeria are 
Dioscorea rotundata (white yam), Dioscorea cayenensis 
(yellow yam) and Dioscorea alata (Water yam) (Adesiyan 
and Adeniji, 2000). Yam forms a major component of the 
diet of the citizenry of Niger Delta, such that a good 
population of the people is sustained by the nutrients and 
monetary returns derived from the cultivation and sale of 
this crop, which contributes to food production in the 
country. Presently, the demand for yam outweighs the 
supply, especially in markets.  
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Plant parasitic nematodes are major pathogens of root 
tubers throughout the world (Adesiyan and Odihirin, 
1977; Adegbite et al., 2005; Bridge, 1972). Adesiyan and 
Odihirin (1977) reported that plant parasitic nematodes 
affect both quantity and quality of marketable yields of all 
tubers. Plant parasitic nematodes damage is an 
important factor in the tuber quality of yam that are still in 
the field and during storage. A large number of plant 
parasitic nematodes associated with yam cultivation have 
been reported from various yam producing areas in the 
world, this includes Scutellonema spp., Pratylenchus spp. 
and Meloidogyne spp. (Ayala and Acosta, 1971; Bridge et 
al., 2005; Thompson et al., 1973; Adesiyan and Odihirin, 
1977; Caveness, 2005; Hahn et al., 1989; Green and 
Florini, 1996; Agbaje et al., 2002, 2003; Adegbite et al., 
2005). 

Soil borne nematodes causes a great reduction in the 
size and the quality of yam produced in infected soil and 
even causes a great destruction to the inner part (food) of 
the yam (Ayala and Acosta, 1971).  

This study therefore attempted to update scientists on 
the available information on soil nematodes of Dioscorea 
rotundata in Rivers State, Nigeria. Also, it determined  the
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Table 1. Population densities of plant-parasitic nematodes associated with Dioscorea rotundata grown in three Local 
Government Areas of Rivers State, Nigeria. 
 

Nematode genera 
recorded 

Number of nematodes per 200 g of soil sample 

Gokana LGA Emohua LGA Ogba Egbema LGA Total nematode Population 

Pratylenchus  30400 44000 33600 108000 

Scutellonema  22200 34040 28120 84360 

Meloidogyne  26400 23100 19800 69300 

Aphelenchoides  12180 23780 16240 52200 

Rotylenchus  10500 9500 10000 30000 

Radopholus  5460 9240 4200 18900 

Helicotylenchus  4320 4680 5040 14040 

Aphelenchus  3120 2400 960 6480 

Trichodorus  1600 2400 800 4800 

Xiphinema  2340 1260 720 4320 

Rotylenchulus  1080 900 720 2700 
 

Note: LGA means Local Government Area. 

 
 
 
types, the population densities and the frequency of 
occurrence of plant parasitic nematodes associated with 
D. rotundata grown in Rivers State. 
 
 
MATERIALS AND METHODS  
 
The study was carried out in Rivers State which lies 
approximately between latitude 4° 43’ N and longitude 6° 
50’ E. Three Local Government Area (LGA) namely; 
Gokana, Emohua and Ogba Egbema were visited for 
collection of samples from D. rotundata farms, of which 
ten samples were collected each at random from 5 
different white yam farms making a total of 50 samples 
for each LGA.  

Soil samples from around the roots of each yam plant 
were collected using a soil auger along the four cardinal 
direction at the base of each yam plant in order to cover 
as much of the rhizosphere as possible. Soil samples 
were collected from a maximum depth of 15 cm, using a 
garden trowel. Samples from each of the farm were 
pooled and sealed in black plastic bag and protected 
from the sun as described by Ricka and Darker (1992). 
The samples were properly labeled and taken to the 
laboratory for examination. Plant parasitic nematodes 
were extracted using the Baerman funnel method, which 
was further modified using the gum-stay method 
(Imafidor and Nzeako, 2010). This helped to reduce the 
amount of soil particles that could pass through the sieve 
into the supernatant.  

From each bag of soil samples, 20 g or 200 ml  of soil 
samples was used for individual set up (Table 1). The set 
up was left undisturbed for 48 h with constant topping of 
the water beneath the mesh and gum-stay. A total of 50 
extraction trays were set up for each of the three LGA. 

After 48 h, 20 ml of supernatant was decanted into 
smaller-containers where 5 ml of 10% formalin was 
added to fix the nematodes. Microscopic examination 
was achieved with a light microscope using objective 4 
and 10. Temporary mounts of nematode were prepared 
prior to nematodes identification. Identification of plant 
parasitic nematodes to the generic level was done using 
Lucid key of Bell (2004).  

Percentage frequency of occurrence (FO) and 
population densities (PD) of the extracted nematodes 
were determined using the following equations: 
 

Percentage frequency of occurrence (FO) = n/N × 100 
 

Where, 
n = Number of positive samples  
N = total number of samples.  
 

Population densities (PD) = number of nematodes/total 
number of samples 
 
 

RESULTS  
 
Eleven genera of plant parasitic nematodes were 
recorded in soil samples collected from yam farms in the 
three LGAs of Rivers State sampled (Table 1). The 
highest occurrence was recorded by the root lesion 
nematode, Pratylenchus spp., having a population 
density of 30400, 44000 and 33600 in the samples 
collected from Gokana, Emohua and Ogba-Egbema 
farms, respectively. This was followed by Scutellonema 
spp. having a population of 22200, 34040 and 28120 in 
the samples collected from Gokana, Emohua and Ogba-
Egbema farms. Then the root-knot nematode, 
Meloidogyne  spp.  was  the  third  rate  which  attained  a
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Table 2.  Frequency of occurrence (%) and nematode density (%) of plant-parasitic nematodes associated with D. rotundata grown in three 
Local Government Areas of Rivers State, Nigeria.   
 

Nematode Genera 
recorded 

No. of positive 
samples 

Percentage frequency 
of occurrence 

Total number of individual 
nematode recorded in three LGAs 

Percentage Nematode 

density 

Pratylenchus  135 90 108000 27.3 

Scutellonema 114 76 84360 21.4 

Meloidogyne 105 70 69300 17.5 

Aphenlenchoides 90 60 52200 13.2 

Rotylenchus 60 40 3000 7.6 

Radopholus 45 30 18900 4.8 

Helicotylenchus 39 26 14040 3.5 

Aphelenchus 27 18 6480 1.6 

Trichodorus 24 16 4800 1.2 

Xiphinema 24 16 4320 1.1 

Rotylenchulus 15 10 2700 0.7 

   ∑ 395100  

 
 
 
population of 26400, 23100 and 19800, respectively. 
Other nematodes encountered were, Aphelencoides 
spp., Rotylenchus spp., Aphelenchus spp., Trichodorus 
spp., Xiphinema spp. and Rotylenchulus spp. which 
recorded the lowest population density in the three LGAs. 

Table 2 shows the frequency of occurrence of the plant 
parasitic nematodes where Pratylenchus spp. had the 
highest frequency of occurrence (90%) and total 
individual nematodes population of 108,000 in the three 
LGAs; and a percentage nematode population density of 
27.3%.  This was followed by Scutellonema spp. with 
76% frequency of occurrence and total nematode 
population of 84360 in the three LGAs as well as a 
population density of 21.35%. The least frequently 
occurred nematodes were Xiphinema spp. and 
Rotylenchulus spp. with 16 and 10% frequency of 
occurrence, respectively and a population of 4320 and 
2700, respectively. 
 
 
DISCUSSION  
 
The result of this research clearly shows the prevalence 
of Pratylenchus spp., Scutellonema spp. and 
Meloidogyne spp. as the prominent soil plant parasitic 
nematodes found in white yam farms. These nematodes 
are known to have a very wide range of host distribution 
(Acosta and Ayala, 1976; Sasser, 1989; Dufour et al., 
2003). They are known to cause unappealing, warty or 
knobby appearances on white yam, causing white yam to 
have extremely low market values.  

The high population distribution of these plant parasitic 
nematodes could be associated with the tropical 
conditions of the area, which promotes nematode 
reproduction (Adesiyan, 1972). Regardless of the  above,  

nematodes  are most damaging in light, sandy soils, 
which are low in nutrients and water holding capacity. 
Increased fertilization and irrigation practices can often 
overcome the effect of some nematode genera. Highly 
compacted and heavy textured soils are less favorable to 
nematodes because they restrict nematodes movement 
and prevent good growth.  

Results from this research suggest that plant parasitic 
nematode density may be determined by soil texture and 
its water holding capacity. In Rivers State, a high 
population of Pratylenchus spp., Scutellonema spp. and 
Meloidogyne spp. suggest that yam produced from the 
sampled farms will be infected greatly hence reducing the 
amount and quality of yam produce available. Although 
some nematode can cause high losses even when 
present in low numbers, most of them do not cause 
economically significant damage, except their numbers 
are enormously high or the plant is highly stressed, thus 
nematodes population should be kept under threshold 
levels.  

However, there other plant parasitic nematode which 
do not affect the yam plant directly, but they are referred 
to as free –living plant parasitic nematodes which are 
specific to certain plants. In the case of the yam plant, 
these plant parasitic nematodes are parasites having no 
effect on the yam tubers (Siddiqi, 1983).  

From the research, it has been confirmed that plant 
parasitic nematodes population density is to an extent 
determined by the soil texture and water holding 
(Adesiyan and Odihirin, 1977). Soil texture in Rivers 
State does encourage the survival of plant parasitic 
nematodes providing all the necessary required 
characteristics for them to strife. These include a dark 
coarse loose loamy soil, and low soil water holding 
capacity.  
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