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Abstract 

 

Nematodes are present in the soil and water. The pot culture experiment was 

conducted on the effect of three inoculum levels of Meloidogyne incognita on 

a cereal crop, the maize (Zea mays.L). Maximum shoot length of 71.33 cm 

was recorded in the plants which are not inoculated with root-knot nematodes 

and is served as control. The values obtained for the root length in the present 

study are significantly different between the control and all the M.incognita 

inoculated crops. The present investigation conducted on the different 

inoculum levels of M.incognita on the host plant. Hybrid maize crop proved 

that these nematodes had affected the growth of the host plant to a lesser 

extent only. Damaging threshold limit in this study was only below 50 percent 

even at higher inoculum density. However, reduction in plant growth was 

observed. 
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INTRODUCTION 

Nematodes are triploblastic, bilaterally symmetrical, non-segmented round worms 

which are elongated and eel shaped in appearance. They belong to phylum 

Aschelminthes and class Nematoda. They are ubiquitous in nature and most of them 

are present in the soil, fresh water and marine water. Numerous species of nematodes 

attack and parasitize man and animals and cause various diseases (Mehrotra and 
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Ashok, Aggarwal, 2010). Plant parasitic nematodes attack roots, stems, leaves, buds, 

flowers and trunks of crops (Striling et al.,2002).These nematodes with their high rate 

of reproduction makes it difficult to agricultural scientists  to manage them and 

thereby cause significant damage and yield losses in crops (Luc et al.,2005).Among 

the several plant parasitic nematodes, root-knot nematodes (Meloidogyne spp) stand 

out as the most dominant group which have an extensive  host range of more than 

2000 species (Trivedi,2001). They are economically the most important pests of many 

cultivated crops which limit the agricultural productivity and quality (Javed et al., 

2006, Trifonova et al.,2009). In India nematodes are responsible for loss in 24 crops 

to the tune of Rupees 21.07 billion every year in India Jain et al., (2007) 

 

 

MATERIALS AND METHODS 

Meloidogyne incognita stock culture was maintained in pure form on ornamental 

coleus plants in earthern pots containing sterilized soil mix.Pure culture of 

Meloidogyne incognita was raised from a single egg mass progeny and was 

maintained in Coleus,(Plate I c) plants in earthern pot  ( 20 x 36cm) containing 7 kg of 

steam  sterilized soil. Second stage juveniles hatched from egg masses(Plate I b) were 

poured into holes made in the soil around the roots of Coleus plant.  When coleus 

plants mature, aerial parts were cut off at soil level, leaving the root undisturbed in the 

soil. New Coleus plants were planted regularly for continuous maintenance of stock 

culture. The Coleus plants from the soil were carefully uprooted and roots were 

washed in running water. Egg masses were picked up from the root galls and placed 

in small petridishes with tissue paper and immersed in water for hatching.  Second 

stage juveniles hatched out from the egg masses were collected in glass vials and 

stored in the refrigerator for further studies. 

 

Nematodes from the host plants were extracted by a modified Baermann funnel 

technique (Southey, 1965). Root systems from each sample were washed thoroughly 

in water to remove adhering soil particles. A modified method (Nirmala, 1993) was 

adopted to extract nematodes.The nematodes that passed through tissue paper was 

collected at 24 and 48 hrs intervals.Extraction of nematodes from the soil samples was 

carried out following Cobb’s sieving and decanting technique (Cobb, 1918). 

Meloidogyneincognita infectedsoil was soaked in water for 5minutes in a plastic basin 

and then mixed gently to break up the lumps of soil. The supernatant containing 

nematodes was passed through a series of sieves of mesh size 20, 60,100,200 and 

350µ. Final suspension retained over 350µ mesh was collected in a beaker. From the 

above soil suspension nematodes were extracted by centrifugal floatation technique 

(Caveness and Jensen, 1955).. The clear nematode suspension in the sieve was 

collected, labeled and stored in refrigerator at 40c for further use. 
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RESULTS AND DISCUSSION 
The pot culture experiment was conducted on the effect of three inoculum levels of 

Meloidogyne incognita on a cereal crop, the maize (Zea mays.L). The values obtained 

from the study was recorded and presented in Tables and figures for further 

assessment. The results obtained on the growth parameters (shoot length, root length , 

shoot weight, root weight and number of leaves) of maize crop inoculated with the 

southern root-knot nematode, M.incognita is presented in Table I. It also depicts the 

growth parameters (shoot and root length) of the maize crop inoculated with 

M.incognita at different inoculum levels (500, 1000 and 2000 nematodes/pot). The 

reproductive efficiency (number of galls and egg masses) of M.incognita levels in 

maize crop at three different inoculum levels. 

 

The values obtained on the shoot length of maize crop inoculated with three inoculum 

levels viz., 500,1000, and 2000 nematodes/pot along with that of  uninoculated 

(control ) plants are shown in Table Ӏ.Maximum shoot length of 71.33 cm was 

recorded in the plants which are not inoculated with root-knot nematodes and is 

served as control. Statistical analysis reveals the fact that the shoot length between 

uninoculated and 500 nematodes inoculated maize crop show no significant difference 

whereas 1000 and 2000 nematode inoculated crops show significant difference with 

control plants. Percentage reduction recorded in the present study was 3.8 in 500 

nematodes/pot inoculated host crop where as the reduction was 11.66% in 1000 

nematodes inoculated plants. A maximum of 21.97 percent reduction in shoot length 

was observed at higher density (2000 nematodes/pot) level. 

 

The root length recorded in the maize crops inoculated with 500 nematodes was 26.33 

cm and that inoculated with 1000 nematodes was 23.66 cm. Minimum root length of 

20.66 cm was observed in the maize crops inoculated with higher density (2000 

nematodes) of root knot nematodes.The decrease in root length was also noted in 500 

and 100 nematodes inoculated plants which were 20.22 and 28.31 per cent 
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respectively. However, all the inoculated plants showed a decrease in root length over 

control. 

 

Pathogenic studies conducted on the growth characters of maize crop inoculated with 

M.incognita at different inoculum levels which when compared with uninoculated 

control plant revealed the fact that there was reduction in shoot weight in all the three 

inoculated plants over the control.Maximum shoot weight of 30.66 g was recorded in 

control (Table I).The shoot weight values recorded for 500,1000 and 2000 

nematodes/pot were 29.66, 26.94, and 21.34 g respectively. No significant difference 

was noted between 500 and 1000 nematodes inoculated crops but significant variation 

was found between 1000 and 2000 nematodes inoculated plants. 

 

Maximum root weight was observed in uninoculated control plants which was 

recorded as 8.52 g. There was no difference in root weight between control and 500 

nematodes inoculated host crop whereas significant variation was seen between 1000 

and 2000 nematodes inoculated host crop. 

 

The pot culture experiment conducted on impact of M.incognita on the host crop, 

maize shows a slight decrease in the number of leaves when compared with 

uninoculated control plants. Percentage reduction in the number of leaves was 13.4 in 

the plants inoculated with 500 nematodes. Reduction in number of leaves was slightly 

higher in 1000 and 2000 nematodes inoculated plants which was 23.4 and 26.8 per 

cent respectively. 

 

Table 1: Growth performance of maize crop inoculated with M. incognita 

 

Inoculum 

levels 

Shoot 

Length 

(cm) 

%decre

ase over 

control 

Root 

length 

(cm) 

% 

decrease 

Shoot 

weight 

(g) 

% 

decrease 

Root 

weight 

(g) 

% 

decrease 

Number 

of leaves 

% 

decrease 

Uninoculated 

(Control) 

71.33 _ 33.00 _ 30.36 _ 8.52 _ 10 _ 

500 

nematodes/pot 

68.66 3.8 26.33 20.22 29.61 2.48 6.87 19.37 8.66 13.4 

1000 

nematodes/pot 

63.00 11.66 23.66 28.31 26.94 11.27 5.47 32.63 7.66 23.4 

2000 

nematodes/pot 

55.66 21.97 20.66 37.4 21.34 29.72 4.99 41.44 7.00 26.8 

SEd 2.3413  0.805

1 

 1.241

9 

 0.511

6 

 0.2722  

CD(5%) 5.7291  1.970

0 

 3.038

9 

 1.251

9 

 0.6660  
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Effect of different inoculum levels of M.incognita on number of leaves of maize 

cPLATE-III 

 

 
 

PLATE- IV 

Table II and Figure 2 show the number of galls produced in the roots of maize plants 

inoculated with three different inoculum levels (500, 1000 and 2000) of second stage 

juveniles of M.incognita. When the values were analysed statistically, significant 

variation was found in the number of galls produced in the root system between 500, 

1000 and 2000 nematodes inoculated host crops. Number of galls produced in the host 

plant at higher density level of 2000 nematodes/pot was a maximum of 20 in number. 

Number of galls produced in the plants inoculated with 500 and 1000 nematodes/pot 

were 14 and 16 respectively (Plate IV).Egg masses produced in the root system of the 

maize plants inoculated with 500, 1000 and 2000 juveniles of M.incognita  were 

shown in Table II. No significant variation was found within the three M.incognita 

inoculated maize crops in the production of egg mass in their root system. The values 

show a very meager number of egg masses. Number of egg masses produced were 

1.66, 1.33 and 1 in the maize crops inoculated with 500,1000 and 2000 

nematodes/pot. Production of galls also indicated the reproductive potentiality of the 

parasite on the root system of the host. 

 

Reduction in shoot and root length of the inoculated plants over the control was below 

40 percent. Same trend was also observed regarding shoot and root weight with a 

maximum of 41.4 percent at higher inoculum density. Decrease in growth parameters 

with corresponding increase in inoculum level of M.incognita was observed in the 

host plants. Due to reduction in all growth the parameters, the inoculated plants 

showed stunted or retarded growth when compared with uninoculated host plants. The 

leaves did not show much chlorosis but their edges showed tint of yellow colour. 

 

A significant reduction in the number of leaves was also recorded in various crops by 

different authors. The affected plants exhibited chlorosis of foliage leading to drying 

of leaves (Bhagawati and Bora, 2001). Rajagopalan et al.,(1969) and Trivedi and 

Tiagi (1981) at higher inoculum levels. 



26 Mathiyanga,K, Manimegalai,K. and Mariselvi,S 

Some of the leaves at the basal part of the plants started wilting and shed from the 

shoot system which might have been the cause for their reduction in number. Only 

few undeveloped galls were visible here and there in the extensive root system which 

may be due to lesser invasion of the parasite into the deeper part of the host tissues. 

Even though there were galls, the number of egg masses produced in the root system 

of host plants inoculated with M.incognita was not significant and the values obtained 

was negligible. 

 

The reports on reduction in plant growth parameters of different crops inoculated with 

species of M.incognita indicated by various researchers may also support the present 

studies. As inoculum levels increased, number of galls production was increased. 

Romabati and Dhanachand (2000) reported a maximum number of galls at 10,000 

Larvae in 500 g soil. These findings may support the present investigations on plant 

growth and nematode reproduction. 

 

Table 2: Gall and egg mass production in the roots of maize crops inoculated  

with M. incognita 

 

Inoculum levels Number of galls Number of egg masses 

Inoculated (Control) _ _ 

500 nematodes/pot 14 1.66 

1000 nematodes/pot 16 1.33 

2000 nematodes/pot 20 1.0 

Sed 0.8165 0.5611 

CD (5%) 1.9980 1.3730 (NS- Not Significant) 

Mean of three replications         
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