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A B S T R A C T 
A study was managed to determine the distribution, incidence and intensity of nematode disease of eggplant in 
ten (10) localities of Aligarh (U.P.) India. It was observed that the crop of eggplant was affected with root-knot 
nematodes in all of these localities. Hundred percent (100%) frequency was observed in Dhanipur, Atrauli and 
Bhakraula. It was maximum frequency. Our investigation was under taken to determine infestation, distribution 
and identification of Meloidogyne species associative eggplant. The disease incidence in all locations was being 
represented higher by our results. All root-samples of eggplant observed in all 10 localities were found infected 
with root-knot nematodes. However, wide variations were found with regard to disease intensity in all the 
observed root samples. The range of gall index and egg mass index were reported from two to five and two to five 
(2 to 5 and 2 to 5) respectively. Meloidogyne arenaria, M. incognita and M. javanica were identified from all 
infested areas associated with eggplant. All three species were observed either individually or in aggregated 
populations. Meloidogyne incognita showed off the best frequency (86.36%) and was the dominant species in the 
studied areas. Meloidogyne javanica (79.09%) was the second most common species. Finally, M. arenaria (44.54%) 
was also a common species. 

 
Key words: Meloidogyne spp., Root-knot nematodes, Eggplant, Distribution, Frequency, Incidence, Population 

 
Eggplant (Solanum melongena L.) is a well-known 

and most valuable vegetable crop. It’s widely grown-up in 

tropical and subtropical regions of throughout the world, be 

associated with solanaceae family [1] especially in Asia, 

Europe, Africa and America [2]. Prominently, the second 

largest producer country of eggplant throughout the world is 

India and after that China. Its production in India is 13557.8 

MT from an area of 711.3 ha [3]. In spite of, ranks of India 

for eggplant production in whole world is second after 

China, until now its production in per unit area is 

comparatively low [4]. Eggplant fruits have a substantial 

nutritional value by cause of its composition such as dietary 

fibers and minerals like iron, calcium, sodium, potassium [5-

8]. Besides this, a rich source of ascorbic acid and phenolics 

are reported in eggplant fruits [9]. Total soluble sugars are 

prominently occurred in oblong-fruited varieties of eggplant, 

although greater concentration of phenols, amide proteins, 

anthocyanins, free reducing sugars and glycoalkaloids are 

present in the long-fruited varieties [10]. The white eggplant 

is reported to be good for diabetic patients [11]. It has the 

highest antioxidant capacity among the top ten vegetables 

[12]. Eggplant is also valuable for its medicinal properties 

and has got decholesterolizing properties, primarily due to 

the presence of 65.1% linoic and linolenic poly-unsaturated 

fatty acids present in seeds and flesh of fruits. Magnesium 

and potassium salts in fruits also have impact 

decholesterolizing action [13]. 

Several pathogens, including root knot nematodes, 

are major pest for vegetables all over the world; they invade 

on eggplants and cause significant yield losses in several 

regions of the world [14-16]. There are many species and 

races of these animals infect eggplants, but four species are 

widely distributed in whole world namely Meloidogyne 

arenaria, M. javanica, M. incognita and M. hapla [17] from 

which former three species are most common in warm 

regions [18-20] particularly. The annual considered crop 

losses by cause of major plant parasitic nematodes were 

estimated to the sum of Rs. 242.1 billion in India. An 

average annual loss may occur from 19.6% to 60% [21]. 

Being of polyphagous nature, root knot nematodes 

have a serious impact on growth and yield of plants. They 

develop galls on the roots (Fig 1) by way of hyperplasia and 

hypertrophy [22-24]. So, they disturbed various metabolic 

activities like water and nutrient uptake which leads to 
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stunted growth of plants [Fig 2] and subsequently the drastic 

reduction in size of leaves, flowers, fruit and quality of 

fruits. Similar adverse impact goes on to vigor and yield also 

[25]. The disease severity like nematode incidence and 

intensity depends on so many factors like the species and 

races, soil type, moisture availability along with some other 

physico-chemical properties [26-27]. So, this is an important 

aspect to report and assess the distribution and identification 

of the root-knot nematode surveyed from all localities. 

Earlier in 2014, Gautam et al. [28] reported the status of root 

knot nematode in some districts of Chhattisgarh state of 

India. Apart from this, in the considered study, efforts have 

also been conferred to explore incidence and intensity of 

root-knot nematodes from Aligarh (U.P.), India. 

 
   

Fig 1 Below ground symptoms knotted roots on an eggplant 
caused by root-knot nematode 

 Fig 2 Above ground symptoms “stunting growth” on leaves of 
an eggplant caused by root knot nematode 

 

MATERIALS AND METHODS 
 

Field observation 

An examination was attended in several locations of 

nearby Aligarh and its city area to evaluate the incidence of 

nematode disease of eggplant. Several samples of infected 

host plants from all localities were collected randomly in the 

time of observation of the eggplant crop and put up them 

into polythene bags with proper labeling. These samples 

were brought to the laboratory of the department of Botany 

D.S. College, Aligarh for critical thorough examination of 

the existence of galls as standard procedure. 
 

Root sampling 

The infected roots were free from soil and washed in 

tap water very gently. After then these were dried and 

computed and then fully soaked up with an aqueous solution 

of phloxine-B 0.15 gram per liter to 15 minutes. Again, the 

roots were rinsed with tap water for staining of egg masses. 

After that, these visibly totaled for galls and egg masses. 

And subsequently gall index and egg mass index was also 

calculated by scale [29]. 

 

Scales Galls Reaction 

0 0 Immune or extremely resistant 

1 1to2 Resistant 

2 3to10 Moderate resistant 

3 11 to30 Moderate susceptible 

4 31 to100 Susceptible 

5 >100 Highly susceptible 

The frequency and incidence evaluation 

The occurrence of frequency (%) and incidence (%) 

of the root-knot nematode on each eggplant surveyed from 

all localities were calculated analyzed with the help of the 

following formulas: 

 

Percentage of 

frequency (%) = 

No. of infected fields with 

root-knot nematode × 100 

Total No. of observed fields 

 

Percentage of 

frequency (%) = 

No. of infected roots with 

root-knot nematode × 100 

Total No. of observed plants 

 
Maintaining the inoculum 

Some isolated inoculum from each location of 

selected fields was maintained on eggplant var. Pusa Kranti 

in a greenhouse of D.S. College, Aligarh. Two weeks old 

seedlings were inoculated with inoculum in clay pots 

containing autoclaved soil and collected chopped infected 

roots from the field. Further, the inoculum was cultured and 

sub cultured to procure pure form of root-knot nematode. In 

order to make pure culture of the root-knot nematode 

populations, fresh grown seedlings of single egg mass were 

picked out by hand then inoculation was made onto the 

eggplant. Further, new eggplant seedlings were inoculated 

with cultured and sub cultured inoculum with about 20 egg 

masses, and each obtained from pure culture in furtherance 

of keeping up the enough inoculum for doing more 

experimental analysis. 
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Identification of Meloidogyne species 

The collected Meloidogyne species from each 

location were identified with the help of applying the 

perineal pattern method [30]. And also was maintained in 

the greenhouse. Mature females were cut up from larger 

galls present on the roots of eggplants. There were 10-12 

slides of perineal pattern prepared from each sample or 

location and investigated under binocular microscope to 

study of their morphological characteristics, hence identified 

the species on the basis of perineal pattern characteristics 

[30]. 

 

RESULTS AND DISCUSSION 
 

Incidence of disease on eggplant 
 

A survey governed to estimates the frequency, 

incidence and intensity of the root-knot nematode disease on 

eggplant in terms of GI/EMI for 10 localities in and around 

the district of Aligarh are given in (Table 1). There were 10 

localities in and around Aligarh, where the eggplant crop 

was found infected with the root-knot nematode. A total of 

150 fields selected for the study, out of them 124 fields were 

found infested with root-knot nematodes. Therefore, the 

overall reported frequency of occurrence of the disease was 

82.6%. Frequency of occurrence was diverse at different 

individual fields. The frequency of occurrence was found 

maximum i.e. (100%) from Dhanipur, Atrauli and Bhakraula 

followed by 93.3% in Gangiri and Khair respectively. In the 

fields of the other studied areas, as Gopi and Bijauli, the 

frequency of occurrence of the disease was 73.3% and 

86.6% independently. It was followed by 66.6% and 60.0% 

in Gonda and Mohrauni. There was a minimum frequency of 

occurrence of the disease observed in Tappal i.e., 53.3%. So, 

the fields surveyed in all the studied areas showed 82.6% on 

an average (Table 1). 

 

Table 1 Frequency distributions of root-knot nematodes in different localities in and around Aligarh 

Locations 

Occurrence Incidence Intensity 

No. of fields 
Frequency 

No. of samples of root 
Frequency GI/EMI 

Surveyed Infested Collected Infected 

Dhanipur 15 15 100.0 120 110 91.6 5-5/5-5 

Atrauli 15 15 100.0 120 108 90.0 5-5/5-5 

Bijauli 15 13 86.6 120 90 75.0 4-5/4-5 

Gangiri 15 14 93.3 120 95 79.1 3-5/3-5 

Gopi 15 11 73.3 120 80 66.6 2-5/2-5 

Tappal 15 8 53.3 120 72 60.0 2-4/2-4 

Khair 15 14 93.3 120 91 75.3 4-5/4-5 

Bhakraula 15 15 100.0 120 109 90.8 5-5/5-5 

Mohrauni 15 9 60.0 120 105 87.5 4-5/4-5 

Gonda 15 10 66.6 120 88 73.3 4-4/4-4 

 

Incidence frequency of root-knot nematodes on eggplant 
 

Different localities showed varied incidence 

frequency on eggplant surveyed. The highest frequency of 

incidence was recorded from Atrauli, Bhakraula and 

Dhanipur on the basis of collected samples of the roots. It 

was 90.0%, 90.8% and 91.6% in all the three localities 

respectively followed by Mohrauni (87.5%) and Gangiri 

(79.1%). There was 73.3%, 75% and 75.3% frequency of 

incidence recorded from Gonda, Bijauli and Khair 

respectively. The observed frequency from Gopi was 66.6% 

and lowest was being recorded from Tappal (60%). The 

Overall, frequency of incidence of nematode disease was 

82.6% which itself reveals that the eggplant is an excellent 

susceptible host to root-knot nematode species. The intensity 

of nematode disease on eggplant at several surveyed 

locations of Aligarh set upon average gall and egg mass 

index was commonly higher (Table 1). Furthermore, 

variations were also found in case of intensity as per field. 

Both galls and egg mass index varied from 2 to 5. Top most 

intensity of disease in terms of average galls and egg mass 

index was observed at Dhanipur (5/5) Atrauli (5/5) and 

Mohrauni (5/5) where it was highest. The gall and egg mass 

indices were found 4-5 in fields of Bijauli, Khair and 

Mohrauni areas. It was assessed 4-4 from Gonda and 3-5 

from Gangiri. Least possible average gall and egg mass 

index (2-4) was observed from Tappal followed by Gopi (2-

5), so minimum incidence was observed from Gopi. As a 

result, the intensity of the disease was top most in Dhanipur 

(5/5), Atrauli (5/5) and Mohrauni (5/5) and lowest in Tappal 

(Table 1). 

All the three root-knot nematode species were found 

associated with eggplant with variations of their frequencies. 

Frequently, M. incognita was greater than M. javanica and 

M. arenaria on eggplant. However, frequency of M. 

arenaria was lesser than the other two species on eggplant, 

where its frequency in Tappal (20.8%) was lower than M. 

javanica (66.6%) and M. incognita (77.77%) respectively. 

However, the highest frequency of M. arenaria occurred in 

the Dhanipur area (44.5%) (Table 2). All the three species of 

root-knot nematodes (M. arenaria M. javanica and M. 

incognita) were present in single or mixed forms in all 

localities on eggplants. Population of M. arenaria was 

reported singly from Dhanipur, Bhakraula and Atrauli areas. 

Frequency of M. incognita (86.3%), was better than M. 

javanica (79.0%) and M. arenaria (44.5%) (Table 2). Seven 

combinations of species were reported from the area in 

mixed states. M. incognita mixed with M. javanica or M. 

arenaria was present in all surveyed localities of different 

studies areas. Three combinations of species i.e., M. 

incognita, M. javanica and M. arenaria also occurred in 

mixed populations as recorded from Gopi, Tappal, Khair, 

Bijauli, Gangiri, Mohrauni and Gonda (Table 2). 
 

Identification of the species 

On the basis of perineal pattern characteristics, all the 

three species of root-knot nematodes i.e., M. incognita, M. 

javanica and M. arenaria were identified from eggplant 

infected roots of different areas. The species were found 

either singly or in mixed populations. Out of the three, M. 

incognita was more frequent compared to the rest of both 

species however; M. arenaria was found less at surveyed 

1473                 Res. Jr. of Agril. Sci. (Sep-Oct) 12(5): 1471–1476  

CARAS 



areas. Their frequency also varied in the areas of occurrence. 

M. incognita, M. javanica and M. arenaria were commonly 

present in all studied areas. Among the studied areas, 

highest frequency of M. incognita was found in Dhanipur 

86.3% followed by Bhakraula 85.7%, Atrauli 83.3%, 

Mohrauni 82.8%, Gangiri 81.0%, Khair 80.2%, Gonda 

79.5%, Bijauli 78.8%, Gopi 78.7%, and lowest in Tappal 

areas 77.7%. However, Frequency of M. javanica was also 

highest in Dhanipur 79.0% followed by Bhakraula 78.8%, 

Atrauli 76.8%, Gangiri 74.7%, Mohrauni 71.4%, Khair 

70.3%, Bijauli 70.0%, Gonda 69.3%, Gopi 68.7%, and 

lowest in fields of Tappal 66.6%. M. arenaria was also more 

frequently found in Dhanipur 44.5% as compared to 

Bhakraula 42.2% Atrauli 39.8% Mohrauni 36.1% Gangiri 

34.7% Bijauli 32.2% Khair 31.8% Gonda 29.54% Gopi, 

26.2% and Tappal 20.8% respectively (Table 2). 

 
Table2 Species frequency distributions of root-knot nematodes in different localities in and around Aligarh 

Locations 

Number of 

infected root 

samples 

Infected root samples with single or mix 

population 

Percent frequency of species in total 

infected root samples 

M. arenaria M. javanica M. incognita M. arenaria M. javanica M. incognita 

Dhanipur 110 49 87 95 44.54 79.09 86.36 

Atrauli 108 43 83 90 39.81 76.85 83.33 

Bijauli 90 29 63 71 32.22 70.00 78.88 

Gangiri 95 33 71 77 34.73 74.73 81.05 

Gopi 80 21 55 63 26.25 68.75 78.75 

Tappal 72 15 48 56 20.83 66.66 77.77 

Khair 91 31 64 73 31.86 70.32 80.21 

Bhakraula 109 46 82 90 42.20 78.89 85.71 

Mohraini 105 38 75 87 36.19 71.42 82.85 

Gonda 88 26 61 70 29.54 69.31 79.54 
 

   

Fig 1 Below ground symptoms knotted roots on an eggplant caused by root-knot nematode 

 

The results of the present study display the current 

position of incidence and occurrence of the root-knot 

nematodes (Meloidogyne species) in some areas of Aligarh 

district. During the study, it was observed that the growth of 

eggplant was exceedingly varied due to the presence of galls 

on roots with relevant root systems. This investigation 

contributes the evaluation of distribution, occurrence of 

frequency, identification, incidence and intensity of 

nematodes associated with the eggplant crop of these 

locations. Earlier reports are also available with regard to 

their (Meloidogyne incognita, M. javanica and M. arenaria) 

close association with causing widespread damage to the 

crop in the developing countries [31]. It is challenging to 

control these pests through management practices like 

rotation of crop and resistant cultivars due to their wide 

spread host range and concomitant occurrence of virulent 

species and races [32-34]. Ehwaeti et al. advocated as the 

reason behind such rapid nematode multiplication on good 

hosts [35]. It helps to increase the difficulty to prevent the 

crop damage particularly in the growing season. 

Meloidogyne incognita is the topmost prevalent among their 

other species on vegetable crops throughout the world where 

they live endoparasitically in roots and produce galls on 

roots causing critical damage [36-39]. Highest average 

nematode frequency has also been observed on eggplant 

surveyed in different areas. The curious occurrence of this 

species on eggplant grown in Aligarh district clearly 

encountered severe damage to this crop. Our presented work 

corroborates with the reports of so many researchers [27], 

[40-42] on the upper most accurate and relative frequency of 

Meloidogyne incognita with high notable value of M. 

javanica among root-knot nematodes from Aligarh district. 

Results of the incidence, distribution identification and 

population assessed the Meloidogyne species. Probably, it 

appears to be the most important species accompanying 

harm to eggplant yield production in the district and may be 

considered to be the most important parasite for the crops 

under regional conditions. Three species of Meloidogyne 

were reported viz. M incognita, M. javanica and M. 

arenaria. All occurred either separately or collectively in all 

localities of the district. Likewise, [43] have been observed 

similar results of Meloidogyne incognita and M. arenaria 

from Aligarh district. Similar results were reported by [40-

41] where Meloidogyne incognita and M. arenaria 

demonstrated a high percentage of occurrences. M. 

incognita has been documented as the upper most frequent 

and extensive species of root-knot nematode from locations 

and establishes an enormous part of the root-knot nematode 

population in Aligarh district. The rank of Meloidogyne 

arenaria is third for frequency. It is relatively less common 
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in these areas. In this manner, Meloidogyne incognita and 

M. arenaria are also together frequent and conceivably 

detrimental species of the area. Additionally, Meloidogyne 

javanica is also obtained in the area with lesser frequency 

than Meloidogyne incognita but higher as compared to 

Meloidogyne arenaria. All obtained species are the usual for 

these areas therefore; management of these species must be 

efficient [44]. The incidence of Meloidogyne species on 

eggplant crops has been increased significantly as the 

holding allotted to this crop has grown. Results of our work 

are in conformity with investigations made by Sasser [45] 

who noted a study of significant genera of plant nematodes 

including the genus Meloidogyne and obtained its 

noteworthy representation in various regions of the 

developed and developing countries in the whole world. Our 

findings also clearly determine that Meloidogyne incognita 

M. javanica and M. arenaria are widely distributed across 

Aligarh district and associate a wide host range. The present 

study demonstrated a high incidence, intensity of disease 

and level of infestations. It would certainly be reflecting in 

the productivity of the eggplant grown in the region. It 

should be taken into account in the management strategies 

of disease. 

CONCLUSION 

 
According to the survey done, Aligarh district was 

found to be at high risk of root knot-nematode disease of 

eggplants due to its geographic location and climatic 

conditions. As a result, adequate precautions should be taken 

to manage the disease below the economic threshold level. 

Crop rotation of solanaceous crops with non-solanaceous 

crops and organic amendments is strongly required to 

minimize disease occurrence and severity. 
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