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Abstract  
Root-Knot nematode, Meloidogyne incognita is an important nematode of yams 

(Dioscorea spp.) causing serious damage and yield loss in yam. This study was 

carried out with the aim of understanding the histopathological changes caused 

by M. incognita on Dioscorea spp. Yam mini set of about 20-25g each was sown 

into 80 plastic pots arranged in 10 by 8 rows in the Screenhouse. Two weeks 

after sprouting, 1000 eggs of M. incognita in water suspension were inoculated 

near the roots of each of 40 yam seedlings, the remaining 40 uninoculated 

seedlings served as control. Seven days after inoculation, 10 inoculated and 10 

uninoculated seedlings were uprooted and rinsed with running tap water to 

remove adhering soil. The roots were air - dried on cardboard paper for 5 

minutes. The harvested nematodes infested roots were then preserved in 50 % 

ethanol and 50 % water prior to processing.  The procedures were repeated at 

14, 21 and 28 days. The preserved roots were dehydrated in graded alcohol 

series. Roots were infiltrated with graded xylene and embedded in molten 

paraplast. Root sections of 14 µm were cut with rotator microtome and 

photomicrographs were taken. The sections were examined under a compound 

microscope for giant cell. The results of histopathology on D. rotundata and 

D.alata show that the M. incognita did not penetrate the root of yam plants, failed 

to induce the formation of giant cells and no disorganization of the cellular 

structure of the root tissue of Dioscorea rotundata and Dioscorea alata. 
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Introduction 
Nematodes are found in soil all over the 

world. They are important pests of 

many agricultural crops ( Adegbite and 

Agbaje, 2007 Bridge et al., 2005). 

Nematodes have significant impact on 

crop production causing reduction in 

yield and quality of many crop plants in 

some parts of the world (Opong-

Sekyere, 2011: Bernhardt et al., 2013:  

Kankam et al., 2015).  The damage 

done by this enemy of agricultural crops 

may not be noticed when accompanied 

with biotic and abiotic factors (Nchore 

et al., 2012). 

Yam, Dioscorea spp. are food and cash 

crops grown mainly in tropical 

countries. Many farm-families depend 

on the yam tubers for food, cash, local 

food security and other traditional uses.  

The tubers are source of vitamins and 

protein. Over matured tubers and yam 

peels are used for feeding domestic 

animals especially goat (Babaleye, 

2003). It serves as an important foreign 

exchange saving function and a major 

source of employment for family 

members in rural communities.  Yam 

requires fertile lands and can be best 

planted on cleared land. Staking and 

mulching are important agronomic 

practices that can influence the yield of 

yam. Nigeria alone accounts for 70% of 

global yam supply (Maroya etal., 

2014). The productions of yam are 

expanding annually but actual yields are 

considerably lower than potential its 

yield. However, yams are severely 

attacked by plant-parasitic nematodes 

thereby reducing yield, food quality, 

and its market value. The activities of 

plant-parasitic nematodes on yam 

plants in many yam fields have been 

reported (Adegbite et al., 2005; Coyne 

et al., 2006; Arnau et al., 2010; 

Humphreys, 2010).  According to 

Adegbite et al., 2005, root-knot 

nematodes cause light to heavy galls 

and knobby on yam surfaces. Reduction 

of 20-30 % in the tuber weight at 

harvest has also been reported. 

Nwauzor and Fawole (1981) reported a 

reduction of 39-52 % in the price of 

galled tubers compared to healthy ones.  

 

Justification of the Study   

The histopathology of root-knot 

nematode (Meloidogyne incognita) 

infections on yams is not well reported 

in literature.The objectives of this 

research is to study the 

histopathological changes induced by 

Meloidogyne incognita on root tissues 
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of Dioscorea rotundata and D.alata  

 

MATERIALS AND METHODS 

Tubers of D. rotundata and D. alata cultivar infected by root-knot nematode used 

for this study were collected from IITA Ibadan.  

 

Sterilization of soil 

Top soil and river sand in the ratio 20: 1 collected from the forest were thoroughly 

mixed and heated in a drum of 45 cm diameter and 120 cm high for four hours and 

was allowed to cool for 48 hours. This soil was then poured into 5 litre plastic pots.    

 

Production of Meloidogyne incognita inoculum and extraction of Nematode 

Eggs       

Pure cultures of M. incognita race 2 were multiplied on Celosia in the nematode 

culture plot behind the screen house of the Faculty of Agriculture, Obafemi 

Awolowo University. Eight weeks after sowing, nematode-infected celosia plants 

were harvested and the excised roots were washed under running water to remove 

adhering soil for further processing in the laboratory. The roots were cut into about 

2-cm pieces. Eggs were extracted from the galled roots using Chlorox method 

(Southey, 1986).  The root pieces were placed in a Kilners’ jar, and 100 ml of 0.5 

% sodium hypochlorite (NaOCl) solution was added to the chopped roots for 

extraction of the eggs. The Kilners jar was stoppered and shaken vigorously for 

four minutes. The suspension was poured into a 200 mesh sieve nested on a 500 

mesh sieve. The extract was rinsed with tap water to dilute the sodium hypochlorite 

solution. The 200 mesh sieve was then removed and all residual hypochlorite 

solution was washed off by rinsing the eggs collected on the 500-mesh sieve with 

water. The collected eggs were then rinsed into a graduated beaker and the volume 

was increased with water. A magnetic stirrer was used to stir the egg suspension to 

make it homogenous.  Aliquots of the suspension containing the eggs were pipetted 

into a counting dish and thereafter counted under a stereomicroscope. The counting 

was repeated three times and the mean was calculated.  

  

Inoculation and planting operations  

Eighty 2-liter plastic pots were filled with the steam-sterilized topsoil and   

arranged randomly in 10 x 8 rows on screen house benches Seed yams of about 20-

25 gm were sown into each pot. Two weeks after sprouting, 1,000 eggs of M. 
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incognita race 2 in water suspensions were inoculated close to the roots of each of 

40 seedlings of yam tuber with the aid of an Eppendorf pipette and covered with 

soil immediately after inoculation. Distilled water was introduced into the holes 

around the roots of the remaining 40 seedlings that served as controls. The 

seedlings were watered daily. The soil and ambient temperature of the screen house 

were monitored at 12 noon and 6 p.m. daily.  This experiment was repeated once 

without any modifications. 

 

Assessment of giant cells and nematodes in infected yam roots Dioscorea 

rotundata) 

Seven days after inoculation, ten inoculated yam plants and ten uninoculated yam 

plants were carefully uprooted and, this operation was subsequently repeated at 14, 

21 and 28 days after inoculation.  The roots were washed in a running water to 

remove adhering soils and air-dried air dry on cardboard paper for 5 minutes. The 

harvested nematode infested roots were then preserved in 50 % ethanol and 50 % 

water prior to processing. The preserved nematode infested roots were dehydrated 

in series of grade of ethanol (60 %, 70 %, 80 %, 90 % and 100 %). The dehydrated 

roots were cleared in ethanol/xylene mixture in ratio 50 / 50, 40 / 60, 30 /70, 20 

/80, 10 /90, and 100 % xylene. The roots were placed in each mixture for 15 

minutes. The cleared roots tissues were then embedded in molten paraffin waxes 

that have been in the oven for 8 hours. The roots in the melted paraffin wax were 

then left for 24 hours to cool and solidify. The tissue blocks made were then 

trimmed and fixed on wooden blocks. Transverse sections were made at 8µ 

thickness using R. Jung Heldlberg rotary microtome. The sections in the paraffin 

ribbon were floated out in a water bath and picked up with microscope slides pre-

coated with egg albumen. The sections were labeled and allowed to dry up. They 

were then dewaxed in xylene and rehydrated in series of grades of ethanol, cleared 

in xylene stained in safranin O and counter stained in fast green (Dayking and 

Hussey, 1985). All the sections were mounted on DPX (a colourless synthetic resin 

mounting medium containing Distyrene Plasticize and Xylene) prior to 

examination under a compound microscope.  Observations were made on cellular 

structural integrity (compression and disorganization), nematode development, 

formation of giant cells and photomicrographs were taken after observation.    
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RESULTS 

 
Plate 4.1 White yam section showing well-arranged and intact vascular tissues 

(vas) and epidermal cells (ep) 

 

 
Plate 4.2.Water yam section showing healthy vascular tissues (vas) and cortex (ct) 

without nematode 
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Plate 4.3.White yam section showing vascular tissue (vas)  

 

 
Plate 4.4.  Water yam section showing cleaned and undistorted vascular tissues 

(vas) and epidermal cells (ep). 
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 Histopathology of M.incognita eggs on white and water yam species  

These results of histopathology on D. rotundata and D.alata show that the M. 

incognita did not penetrate the root of yam plants and failed to induce the formation 

of giant cells and consequently no disorganization of the cellular structure of the 

root tissue. The inability of J2 Meloidogyne incognita to penetrate the root of the 

two species of yam may be because their roots were tolerant or resistant to M. 

incognita 

 

Conclusion 

The root-knot nematode failed to complete its life cycle in roots of the two yam 

species in the histopathology studies. It is possible that the two yam species are 

tolerant or resistant to M. incognita. 
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