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Abstract:
A prevalence study was conducted in the experimental fields of SCS College of Agriculture, Assam Agricultural University, Dhubri, Assam, during Rabi and Kharif season during 2024-2025. Seventy five numbers of soil and root samples were collected from the root rhizosphere of different vegetable, and plantation crops to study the occurrence and population density of plant parasitic nematodes. The collected samples contained mixed populations of six genera of plant-parasitic nematodes along with free-living, mycophagous and predatory nematodes. Overall, root-knot nematode (Meloidogyne incognita) and spiral nematode (Helicotylenchus spp.) were the most prominent nematode genera under both vegetable and plantation production systems with an incidence of over 95% of the samples. Among all the isolated plant-parasitic nematodes, Meloidogyne incognita was found to be more abundant with prominence value of 153 followed by Helicotylenchus spp. and Rotylenchulus reniformis. The prominence value of reniform nematode (Rotylenchulus reniformis) was found to be low (6.4). In sugarcane plantation, frequency of occurrence of lesion nematode (Pratylenchus sp.) was more (85.7%) with 60-200 population density than in other crop. The survey increases the knowledge of the distribution and prevalence of plant-parasitic nematodes which has important implications for the successful design of sustainable management strategies in the agricultural system for the future. 
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INTRODUCTION
Nematodes are among the most important and abundant animals in the animal kingdom. Plant-parasitic nematodes alone or in combination with other soil microorganisms, infect almost every part of the plant, including roots, stems, leaves, fruits and seeds and cause billions of dollars in crop losses annually. The economic consequences of crop losses caused by nematodes come in many variations and are associated with a decrease in the crop quality and yield (Nicol et al., 2011). Monoculture or poorly planned cropping system with predominance of host crop results in high infestation of plant-parasitic nematodes under farmers’ field condition. Nematological survey is necessary in providing information on the probability and magnitude of crop losses due to plant parasitic nematode infection. Results from this survey will help the researcher with understanding pathogenic nematode population and prioritize research in this area. Information on population structure is important in the study of the plant-nematode relationship (Oostenbrink, 1966), for the development of an effective management schedule and advisory service. In addition to that, it can serve as a benchmark for policy planners/funding agencies to support research in this field, as well as for public/private sector to make appropriate investments in management. In Assam, various plant parasitic nematode has been reported in survey programme in AICRP (Nematodes) (Anon, 2017).The objective of the present study was to identify plant-parasitic nematodes associated with cultivated crops in the campus of SCS College of Agriculture, Dhubri, Assam  and provide more extensive information on the distribution of genera and species of plant parasitic nematodes.
MATERIALS AND METHODS
The survey was conducted in both Kharif and Rabi season during 2024-2025. A total of 75 soil samples along with root samples were collected from the root zone of different cultivated crops (Brinjal, Tomato, Bottle gourd, Sponse gourd, Cucumber, Spine gourd, Chilli, Okra, and Sugarcane), covering an area of 8,840.51 square meter in the campus of SCS College of Agriculture, Dhubri, Assam. The samples were collected randomly. The geographic coordinates of each location were determined using the Global Positioning System (GPS). Soil samples 1 kg each, (sandy to sandy loam) including roots (10g each) were collected by using a 2.5 cm diameter soil sampling probe. Ten to twenty cm deep soil cores were collected from the root rhizosphere of each crop (Fig.1&2). Each bulk samples was constituted of 10 sub samples. Cores (sub sample) were combined and gently mixed. Roots were collected by gently dislodging soil and placed in a paper bag, sealed, and labeled accordingly before being transported in cool insulated bags to the Nematology Laboratory. Samples were stored in the cold room before nematodes were extracted within one week of collection. Nematodes were extracted separately from roots and soil for each of the collected samples. For extraction of eggs and vermiform stages from infested roots, roots (10-gram) were gently washed to remove as much soil as possible and were cut into 2 to 3 cm pieces and agitated in 1% sodium hypochlorite solution for 3 min (Hussey and Barker, 1973; Coolen, 1979). For endoparasitic nematodes, roots were stained with lactophenol and numbers present on the root system were enumerated ( Van Bezooijen, 2006). Juveniles and vermiform adults were extracted from the sub-sample of 250 g from well mixed 1 kg of soil sample by using Cobb’s sieving and decanting technique (Christae and Perry, 1951; Van Bezooijen,2006). The suspensions of nematodes were collected in beakers, allowed to settle for 2 h. Nematodes were counted by using a stereo microscope  by direct counting method when the nematode population in the suspension was very low. Dilution method was used when the nematode population was very high. Plant-parasitic nematode genera were individually picked, killed by gentle heat, and mounted on temporary glass slides with cover glass supported by a wax ring and identified and enumerated using a compound microscope (Hartman.& Sasser, 1985; Fortuner, 1989) 
Community analysis was done with the following formula (Norton, 1978).
Absolute frequency = (number of samples containing a genus) × 100 / (number of samples collected) 
Relative frequency = (frequency of a genus) × 100 / (sum of frequency of all genera) 
Absolute density = average population density (nematodes/100 cm 3 soil)
Relative density = average number of individual genus × 100/ average number of all nematode genera 
Prominence value = absolute density × square root (absolute frequency) /10
Relative prominence = prominence value of a genus × 100 / sum of prominence values of all genera 
RESULTS AND DISCUSSION
The survey results of 75 soil and root samples of vegetable crops and plantation crops in the Experimental field of SCS Collage of Agriculture, Dhubri, Assam revealed the association of six nematode genera, viz. Meloidogyne incognita, Rotylenchulus reniformis, Pratylenchus spp., Hoplolaimus spp., Helicotylenchus spp., Tylenchorhynchus spp. (Table1, Fig 1 & 2). Other plant parasitic nematodes, viz., Criconema spp., Xiphinema spp, Longidorus spp., free-living nematodes, mycophagous nematodes and predatory nematodes were also found to be associated with these crops. Among all the isolated plant-parasitic nematodes, root-knot nematode (Meloidogyne incognita) was found to be more abundant with prominence value of 153 followed by Helicotylenchus spp. (119.4) and Tylenchorhynchus spp. (71.2)(Table 2-7). The frequency of occurrence Meloidogyne incognita was found to be 100% with population density range 40-380. However, the frequency of occurrence Rotylenchulus reniformis was found to be low (5.3%) with population density range 20-40. Low population density of these nematodes in the experimental field may be due to intensive plant protection measure taken during experiment of horticultural crops. The frequency of occurrence of Pratylenchus spp. was found to be low (21.3%) with population density range 20-200. However, in sugarcane, the frequency of occurrence of Pratylenchus spp. was found to be high (85.7%) with population density range 60-200. The nematode communities were rich in saprozoic nematodes which include mainly Aphelenchus avenae, Aphelenchoides spp., Dorylaimids and Mononchids.
Das and Gaur (2009) conducted a survey on prevalence of R. reniformis in cotton growing areas of Punjab, Haryana, and UP. With absolute frequency of R.reniformis was 56.5% in Punjab, 30% in Haryana and 42.3% in UP. The mean population densities indicated heavier infestation (178/200 cc soil) in farmers field compared to less infestation (48/200 cc soil) in the research farm in Punjab. Survey conducted in a cotton field in Northestern Louisiana revealed that M. incognita and R. reniformis occurred at population level above threshold level in 21% and 49% of the fields (McLean and Lawrence, 2020). Monoculture or poorly planned cropping system with predominance of host crop results in high infestation of plant parasitic nematodes under farmers field condition. A survey in cotton fields from Nuh and Palwal districts of Haryana recorded M. incognita with 72.0% frequency of occurrence (Kumar et al., 2020). A total of 15 plant-parasitic nematodes were recovered throughout the surveyed areas of Nigeria. Meloidogyne spp., were associated with highest population density and prevalence value followed by Scutellonema spp., and Rotylenchus spp. in sweet potato. Nacobbus spp. Pratylenchus spp., Heterodera spp., Xiphinema spp., Trichodorus spp. also found to be associated in sweet potato plantation areas (Iliya et al., 2021). The relative abundance of Meloidogyne, Helicotylenchus, and Pratylenchus was 58.3%, 10.4%, and 2.1%, respectively in the Rostov region (Russian Federation) involved 180 samples of soil and roots of 30 different vegetables. Pratylenchus, Scutellonema and Helicotylenchus were present in 29.7%, 51.5% and 81.6% of all crops examined, respectively. Xiphinema were found exclusively in carrots and celery, while Ditylenchus were only present in tomatoes and carrots (for each, the prevalence was 2.1%). (Tileubayeva et al.,2021). Adomako et al., (2022) carried out a survey of plant-parasitic nematodes and Meloidogyne, Pratylenchus, Rotylenchulus, Helicotylenchus and Trichodorus were found to be associated with common bean across all locations. Hallmann et al., (2007) recorded 51% of occurrence of Meloidogyne spp. in vegetable and cereal production systems. In production systems with a high frequency of vegetables, Paratylenchus was detected in 56% of the samples and Heterodera in 15%, whereas in rotations with a high cropping frequency of cereals, incidences of plant-parasitic nematodes were 56% for Heterodera, 47% for Trichodorus and 45% for Paratylenchus. Meloidogyne arenaria, M. incognita, M. javanica, Pratylenchus penetrans and P. vulnus, were identified in this survey to study plant-parasitic nematodes (PPNs) associated with Prunus groves in Spain (Clavero-Camacho et al.,2024). Thiruchchelvan et al.,(2024) recorded Pratylenchus spp. (root-lesion), Helicotylenchus spp. (spiral), Meloidogyne spp. (root-knot), Heterodera spp. (cyst), Paratylenchus spp. (pin), Criconemella spp. (ring), and Tylenchus spp. in New Zealand maize fields. PPNs were present in 98% of the samples, with Pratylenchus spp. being the most prevalent (91%), followed by Helicotylenchus spp. (38%). Prevalence, spatial distribution, and population density of seven genera of plant-parasitic nematodes were analyzed from a vegetable crop field in Tennessee and North and South Carolina. Root-knot nematodes were identified in 60% of the fields sampled, with population densities ranging from 10 to 10,400 nematodes per 500 cm3 of soil. Detection rates of other genera as percentages of total fields sampled were: spiral (42%), stubby root (32%), stunt (21%), ring (13%), and lesion (8%) nematodes. Out of eight crops sampled, fields either currently or formerly planted to tomato or pepper were the most frequently sampled in the survey (77% of total fields)( Gorny et al.,2024).
Table1.Community analysis of plant parasitic nematodes in cultivated crops in the experimental fields of College Campus 
	Nematode genus 
	Total No. of sample collected
	No.of +ve samples
	Absolute frequency (%)
	Relative frequency
(%)
	Absolute density
/250cm3
	Relative density
(%)
	Prominence value
	Relative prominence
(%)

	Meloidogyne incognita
	75
	75
	100
	27.18
	153
(40-380)
	31.1
	153
	36.2

	Rotylenchulus reniformis
	
	4
	5.3
	1.44
	28
(20-40)
	5.7
	6.4
	1.5

	Pratylenchus spp.
	
	16
	21.3
	5.78
	44
(20-200)
	8.9
	20.2
	4.79

	Hoplolaimus spp.
	
	43
	57.3
	15.57
	68
(30-120)
	13.8
	51.4
	12.1

	Helicotylenchus spp.
	
	72
	96.0
	26.09
	122
(40-300)
	24.8
	119.4
	28.3

	Tylenchorhynchus spp.
	
	66
	88.0
	23.91
	76
(20-180)
	15.4
	71.2
	16.8









Table.2. Frequency of occurrence (FO) and Population density (PD) of Meloidogyne incognita in in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence %
	Mean Population Density /250 cc soil
 (range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	10
	100.0
	178
(60-280)

	Tomato
	Solanum lycopersicum                  
	6
	6
	100.0
	232
(100-380)

	Bottle gourd
	Lagenaria siceraria
	15
	15
	100.0
	162
(60-280)

	Sponse gourd
	Luffa aegyptiaca
	10
	10
	100.0
	156
(80-280)

	Cucumber
	Cucumis sativus
	6
	6
	100.0
	245
(100-380)

	Spine gourd
	Momordica dioica
	4
	4
	100.0
	95
(80-120)

	Chilli
	Capsicum annuum
	9
	9
	100.0
	86
(75-120)

	Okra
	Abelmoschus esculentus
	8
	8
	100.0
	134
(60-280)

	Sugarcane
	Saccharum officinarum
	7
	7
	100.0
	90
(40-130)


                                                                   75              75                  100.0          153(40-380)
Table.3. Frequency of occurrence (FO) and Population density (PD) of Helicotylenchus spp. in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence (FO)
%
	Mean Population Density /250 cc soil
(PD)
(range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	10
	100.0
	112
(50-200)

	Tomato
	Solanum lycopersicum                  
	6
	6
	100.0
	128
(80-280)

	Bottle gourd
	Lagenaria siceraria
	15
	15
	100.0
	146
(75-300)

	Sponse gourd
	Luffa aegyptiaca
	10
	10
	100.0
	145
(80-260)

	Cucumber
	Cucumis sativus
	6
	6
	100.0
	128
(40-220)

	Spine gourd
	Momordica dioica
	4
	3
	75.0
	84
(80-90)

	Chilli
	Capsicum annuum
	9
	7
	77.7
	108
(90-120)

	Okra
	Abelmoschus esculentus
	8
	8
	100.0
	132
(80-200)

	Sugarcane
	Saccharum officinarum
	7
	7
	100.0
	120
(50-156)


                                                                75               72              96                      122(40-300)
Table.4. Frequency of occurrence (FO) and Population density (PD) of Hoplolaimus spp. in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence (FO)
%
	Mean Population Density /250 cc soil
(PD)
(range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	7
	70.0
	74
(30-120)

	Tomato
	Solanum lycopersicum                  
	6
	5
	83.3
	60
(40-90)

	Bottle gourd
	Lagenaria siceraria
	15
	10
	66.6
	80
(50-120)

	Sponse gourd
	Luffa aegyptiaca
	10
	8
	80.0
	80
(40-120)

	Cucumber
	Cucumis sativus
	6
	4
	66.6
	80
(40-100)

	Spine gourd
	Momordica dioica
	4
	2
	50.0
	45
(40-50)

	Chilli
	Capsicum annuum
	9
	3
	33.3
	76
(50-100)

	Okra
	Abelmoschus esculentus
	8
	2
	25.0
	85
(80-90)

	Sugarcane
	Saccharum officinarum
	7
	2
	28.5
	35
(30-40)


                                                               75                  43                   57.3            68(30-120)



Table.5. Frequency of occurrence (FO) and Population density (PD) of Pratylenchus spp in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence (FO)
%
	Mean Population Density /250 cc soil
(PD)
(range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	2
	20.0
	25
(20-30)

	Tomato
	Solanum lycopersicum                  
	6
	2
	33.3
	30
(20-40)

	Bottle gourd
	Lagenaria siceraria
	15
	2
	13.3
	25
(20-30)

	Sponse gourd
	Luffa aegyptiaca
	10
	2
	20.0
	30
(20-40)

	Cucumber
	Cucumis sativus
	6
	2
	33.3
	35
(30-40)

	Spine gourd
	Momordica dioica
	4
	-
	0.0
	-

	Chilli
	Capsicum annuum
	9
	-
	0.0
	-

	Okra
	Abelmoschus esculentus
	8
	-
	0.0
	-

	Sugarcane
	Saccharum officinarum
	7
	6
	85.7
	115
(60-200)


                                                                75                  16                 21.3            28(20-200)
Table.6. Frequency of occurrence (FO) and Population density (PD) of Rotylenchulus reniformis in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence (FO)
%
	Mean Population Density /250 cc soil
(PD)
(range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	-
	0.0
	

	Tomato
	Solanum lycopersicum                  
	6
	-
	0.0
	

	Bottle gourd
	Lagenaria siceraria
	15
	-
	0.0
	

	Sponse gourd
	Luffa aegyptiaca
	10
	-
	0.0
	-

	Cucumber
	Cucumis sativus
	6
	-
	0.0

	

	Spine gourd
	Momordica dioica
	4
	2
	50.0
	25
(20-30)

	Chilli
	Capsicum annuum
	9
	-
	0.0
	-

	Okra
	Abelmoschus esculentus
	8
	2
	25.0
	30
(20-40)

	Sugarcane
	Saccharum officinarum
	7
	-
	0.0
	


                                                                75           4                   5.3                     28(20-40)
Table.7. Frequency of occurrence (FO) and Population density (PD) of Tylenchorhynchus spp. in the Experimental Field of SCS CA,Dhubri, Assam  
	Crop 
	Scientific name
	No. of  samples collected
	No. of +ve sample
	frequency of occurrence (FO)
%
	Mean Population Density /250 cc soil
(PD)
(range)

	
	
	
	
	
	

	Brinjal
	Solanum melongena
	10
	8
	80.0
	115
(40-180)

	Tomato
	Solanum lycopersicum                  
	6
	6
	100.0
	72
(40-100)

	Bottle gourd
	Lagenaria siceraria
	15
	14
	93.3
	88
(50-120)

	Sponse gourd
	Luffa aegyptiaca
	10
	8
	80.0
	85
(40-120)

	Cucumber
	Cucumis sativus
	6
	6
	100.0
	65
(40-80)

	Spine gourd
	Momordica dioica
	4
	4
	100.0
	45
(30-50)

	Chilli
	Capsicum annuum
	9
	8
	88.8
	52
(20-80)

	Okra
	Abelmoschus esculentus
	8
	8
	100.0
	70
(50-80)

	Sugarcane
	Saccharum officinarum
	7
	4
	57.1
	92
(50-120)


                                                               75                 66                   88.0            76(20-180)
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Fig1.Sample collection from the field
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Fig.2. Sample collection from the field

 CONCLUSION 
The survey is providing information on the probability of crop losses due to plant parasitic nematode infestation. Results from this survey will help the researchers with understanding pathogenic nematode population and prioritize research on their management. 
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