
Academic Journal of Plant Sciences 4 (4): 110-113, 2011
ISSN 1995-8986
© IDOSI Publications, 2011

Corresponding Author: R.K. Jaiswal, Department of Mycology and Plant Pathology, Institute of Agricultural Sciences, 
Banaras Hindu University, Varanasi - 221 005, India.

110

A Technique for the Detection of Soil Infestation with Rice Root-Knot
Nematode, Meloidogyne graminicola at Farmer s Field’

R.K. Jaiswal, K.P. Singh and R.K. Mishra1 1 2

Department of Mycology and Plant Pathology, 1

Institute of Agricultural Sciences, Banaras Hindu University, Varanasi-221 005, India
National Horticultural Research and Development Foundation, 2

Regional Research Station, Salaru, Karnal -132 001, India

Abstract: A simple and applicable technique was developed for the detection of soil infestation with rice root-
knot nematode, Meloidogyne graminicola by farmers themselves at their fields. The collected soil samples from
root-knot nematode infested fields were diluted by adding sterilized sand in the ratio of 1: 1, 1: 3, 1: 7, 1: 15, 1:
31 and 1: 63 and sown with sprouted rice seeds (cv MUT 7029) for determining the infestation level of M.
graminicola. Dilution of infested soil with sand in 1:1 ratio resulted heavy infection of M. graminicola and
recorded maximum numbers of root galls while minimum root galls were achieved at using of 1: 63 ratio. The
dilution of infested soil with sand in the ratio of 1:1 is applied to increase the responsiveness in case of heavy
soils. This technique is oriented to detect only rice root-knot nematode, M. graminicola which produces
characteristic ‘hook shaped’ galls and cannot be confused with galls of other Meloidogyne species. Hundreds
of soil samples can be collected and examined through this technique in a very short time. In addition, the
period of March and first week of April is considered as most ideal period for determining the status of M.
graminicola in the soil under eastern Uttar Pradesh (India) conditions. Thus, a proper and effective
management strategy can be planned earlier by the farmers, if status of rice root-knot nematode, M. graminicola
is determined earlier.
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INTRODUCTION outcome  on  rice  and  wheat  crops.  As  a  consequence

The rice root-knot nematode, Meloidogyne more familiarized with this hidden enemy of the crops.
graminicola is one of the major constraints to rice Though several PCR-based techniques have been
production and causes significant yield losses which vary developed, based on r-DNA, mitochondrial-DNA, RT-PCR
from low to high depending on the severity of infestation and SCAR (sequence characterized amplified region)
[1, 2]. The nematode infestation is manifested by root primers,  for  the  detection  of  root-knot  nematode
galling,  yellowing,  stunting and wilting of the plants. species [13-18], however, due to extremely sensitive,
The rice root-knot nematode, M. graminicola completes expensive  and   necessity   of   experienced   personnel
its life cycle in 15 days at 27-37°C [3]. An  adult female for there  technique  make  them  out  of  reach  for
reproduces approximately 300 eggs mainly laid in the farmers  root-knot  nematode  of  rice  at their  fields.
cortex [4]. The rice root-knot nematode, M. graminicola Hence, in the present work we developed a simple and
is   widely  distributed  in  upland,  lowland,  deepwater applicable technique for the detection of soil infestation
and irrigated  rice  growing  areas  of  the world [5-8]. with M. graminicola by farmers themselves. It makes
This nematode species is also widely distributed in them able to answer two questions: Q1: Is the field
eastern Uttar Pradesh, India and causes economic damage infested with M. graminicola or not? ; Q2: Is the
where rice-wheat cropping systems being followed  [9-12]. infestation level low enough to allow growing a rice/wheat
These reports demonstrated the full attention of plant crop or too high hence, requires a rotation with a non-
pathologists and nematologists in relation to its economic host crop? 

this could  urge  scientists  to help farmers to become
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MATERIALS AND METHODS RESULTS AND DISCUSSION

This study was carried out in three separate The results showed that all the soil samples collected
experiments  under  greenhouse  conditions   (17-42°C). from those  fields  which  followed rice-wheat rotation
As for 1  experiment, soil samples were collected from 30 were highly  infested  with M. graminicola (Table 1). Inst

fields, following various crop rotations such as rice- contrast,  soil  samples  collected  from  those  fields
wheat, rice-linseed, rice-lentil and rice-berseem, having which adopted other crop rotations such as rice-linseed,
negligible to heavy infestation of rice root-knot nematode, rice-lentil or rice-berseem showed low or very low
M. graminicola. From each field, 5 soil samples were infestation. However, no root galls were observed from
collected and thoroughly mixed. The composite soil soils collected from rice field under flooded condition. The
sample of each field was filled in five earthen pots (15 cm most heavily root-knot infested soil when diluted with
dia) @ 1 kg per pot and kept in green house at 25-35°C. 30 sand in 1:1 ratio gave maximum root galls while minimum
sprouted rice seeds (var. MUT 7029) were sown to each root galls were recorded at 1: 63 ratios (Table 2). The
pot and irrigated daily. After 15 days of sowing, the dilution of soil in the ratio of 1: 1 gave better results than
seedlings of each pot of all soil samples were uprooted the control. From the observations, it is clearly evident
and  carefully washed under running tap water and that number of root galls decreased with increasing soil or
number of root galls per seedling was determined. In the atmosphere temperature (Table 3). Maximum root galls
2  experiment, the collected soil samples from three fields were recorded during the month of March (17- 35°C)nd

which recorded heavy infestation of rice root-knot followed by April (17-37° C) and June (26-35°C) while
nematode were diluted by adding sterilized sand in the minimum root galls were recorded during the month of
ratio of 1: 1, 1: 3, 1: 7, 1: 15, 1: 31 and 1: 63 and filled in the May (25-42°C).
earthen pots. For each treatment five replications were It is clearly evident from the results that both rice and
used. Number of root galls per seedling was recorded 15 wheat crops being susceptible to M. graminicola, pave
days after sowing as described earlier. As for the final the way for inclusion of a non-host plant in rice-wheat
experiment, the collected soil samples which recorded cropping system. The dilution of infested soil with sand
heavy infestation, were also used for sowing rice seeds in the ratio of 1:1 must be applied to increase the
during different months such as March, April, May and responsiveness in case of heavy soils. Hundreds of soil
June for the determination of suitable period for  the samples can be collected and examined through this
detection  of root-knot nematode in soil at farmer’s field. technique in a very short time. In this respect, this
Observations on number of root galls per seedling, technique  can  be  opposed  to  the  regular
percent seedling infection and temperature during nematological survey involving the extraction of all
different months were also recorded. nematodes  from  soil  and   root  samples  which  is  more

Table 1: Effect of crop rotation on the infestation of soil by Meloidogyne graminicola
Crop Rotation Number of fields Number of root galls/ seedling
Rice - Wheat 18 6-13
Rice - Linseed 3 0-5.0
Rice - Lentil 3 0-3.0
Rice - Berseem 3 0-1.5
Rice - Wheat * 3 0
* Rice under flooded conditions

Table 2: Effect of infested soil dilution with sand on the root galling of rice seedling by Meloidogyne graminicola
Average number of root galls /seedling
------------------------------------------------------------------------------------------------

Soil dilution with sand Field 1 Field 2 Field 3 Mean
0 8.0 6.0 6.5 6.8
1/1 12.0 11.0 10.0 11.0
1/3 10.0 9.0 6.0 8.3
1/7 6.0 5.0 4.5 5.0
1/15 4.5 2.5 2.0 3.0
1/31 2.0 1.0 1.5 1.5
1/63 2.0 0.5 1.0 1.7
Mean 6.35 5.0 4.42
CD at 5% level 5.25
SE d± 2.53
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Table 3: Effect of (soil or air) temperature on the infection of Meloidogyne graminicola in rice during different months
Average number of root galls/seedling
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Months 16  march 8  April 20  April 20  May 26  Juneth th th th th

Soil samples Temperature °C (max-min)35.0-17.2 37.6-17.4 40.8-22.4 42.6-25.1 35.3-26..8
Field 1 10 (100)* 5 (100) 1.0  (52) 0.22 (20) 4.5 (60)
Field 2 8  (100) 3 (100) 0.8 (42) 0.30 (28) 3.5 (69)
Field 3 13 (100) 7 (100) 1.2 (50) 0.22 (18) 5.0 (76)
Mean 10.33 5.0 1.0 0.24 4.33
*() Percent seedling infection
CD at 5% level 2.14
SE d ± 0.92
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