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Abstract 
An experiment was conducted to evaluate efficacy of organic amendments such as neem cake, mustard 
cake, caster cake @ 5g and 10g per kg of soil against the rice root-knot nematode, Meloidogyne 
graminicola in rice nursery. The treatments were replicated three times in a randomized complete block 
design. For comparison, one set without nematode was also kept. Carbofuran and the cakes were well 
mixed in soil and filled in the two kg earthen pots. 25 Seeds of rice var. Pusa 1121 were sown in pots. 
The recommended doses of fertilizers were used in each pot at the time of sowing. Observations on plant 
growth parameters and nematode reproduction were recorded 45 days after sowing. Data indicated that 
castor cake @ 10 g/kg soil was found best in improving plant growth and reducing nematode galls and 
reproduction.   
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Introduction 
Rice is a staple food crop for majority of human population in the world. Rice can be produced 
under a wide spectrum of location and climate but geographically Asia is the hub of 90 per 
cent of world production Calpe 2006 [5]. In India, rice is grown over 42.5 million hectares with 
total production of 102 MMT and it stands first in area and second in production after China. 
Rice crop is affected by several biotic and abiotic stresses, of which plant parasitic nematodes 
constitute an important component Jain et al., 2012 [8]. Over 200 species of plant parasitic 
nematodes have been reported to be associated with rice (Prot, 1994) and are becoming 
increasingly important in the rapidly changing production system of rice Coyne & Plowright, 
2000 [7].  
Rice root-knot nematode, Meloidogyne graminicola, is a pest of international importance and 
it is reported to cause 17-30% yield loss due to poorly filled kernels MacGowan & Langdon, 
1989 [12]. It is a serious problem in the nurseries and upland rice but has been found to be 
widespread in the deepwater and irrigated rice also in many states of India Prasad et al., 1985 
[15]; Bridge et al., 1990 [2]; Jairajpuri & Baqri, 1991 [9]. In India, M. graminicola which was 
earlier found in West Bengal, Odisha, Assam, Kerala only, has also spread to all rice growing 
areas Jain et al., 2012 [8]. In North India, only one crop of rice is taken in the kharif season, and 
wheat is cultivated in rabi season. The prevailing temperatures during rabi season are not 
favourable for the development and multiplication of M. graminicola. This is in sharp contrast 
to eastern and southern Indian conditions where temperatures during winter months are not so 
adverse for nematode development. The survival of M. graminicola during rabi season, 
particularly in North India is still not properly understood. 
Non-flooded conditions are favoured for its invasion of rice roots, and its infection during 
vegetative growth of rice can cause higher yield loss than would occur from nematode 
infection after booting and flowering stages. This nematode species has a very short life cycle, 
less than 3 weeks at 22–29 °C, and even low number of surviving M. graminicola can build up 
high population densities during a single crop cycle. The infestation level of this nematode 
species varies from mild through moderate to severe. The rice root-knot nematode, M. 
graminicola is becoming one of the major nematode pests in rice-wheat cropping system. As 
the infected seedlings are the major cause of the nematode spread in uninfected areas 
management of this nematode at nursery stage is need of an hour, thus present study was 
conducted to manage M. graminicola infecting rice nursery using oil cakes. The nematode 
spreads with main fields through nursery. 
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Materials and Methods 
M. graminicola infested soil was collected from village 
Kunjpura (Karnal). Population density of J2 of M. graminicola 
in the soil was assessed by Cobb’s sieving and decanting 
method combined with modified Baermann’s funnel 
technique Christie and Perry, 1951 [6]. The infested soil was 
divided into two equal parts one part of which was sterilized 
in autoclave at 15 lbs pressure (121±1OC) for one hour. Both 
infested and sterilized soils were filled in earthen pots of 2 kg 
capacity.  
Neem cake, mustard cake and castor cake @ 5 and 10 g per 
kg soil and carbofuran @2 kg a.i. per ha (mg per kg soil) were 
mixed in pots. Untreated pots were kept as check. Each 
treatment was replicated three times. 25 Seeds of rice var. 
Pusa 1121 were sown in pots. Observations were recorded on 
20 seedlings per pot after 45 days after sowing. 
The recommended doses of fertilizers were applied in each 
pot. Half of dose of nitrogen and full dose of phosphorus and 
zinc were applied at the time of sowing. The remaining half 
nitrogen was applied 15 days after sowing. NPK and Zn were 
applied through urea, single super phosphate, muriate of 
potash and zinc sulphate respectively. The plants watered 
daily and weeds were removed manually 
Forty five days after sowing, plants were uprooted and roots 
retrieved carefully and washed under running tap water to 
clear them from adhering soil. Observations were recorded on 
shoot length, fresh shoot weight, dry shoot weight, number of 
galls and number of eggs per seedling. Numbers of galls were 
counted with the help of a hand lens. Number of eggs per 
seedling was counted a under microscope after teasing the 
roots in water. 
 
Results  
Data in Table 1, clearly indicate that shoot length was more in 
the sterilized soil (33.6 cm) than in infested soil (21.2 cm) 
irrespective of treatments (Table 1). Shoot length was more at 
higher dose mustard and castor cake while it was same in both 
doses of neem cake. Seedling length was significantly better 
than untreated check in mustard and castor cake but not in 
neem cake. In all the treatments, seedling length was more in 
sterilized soil than infested soil. This clearly indicates that 
nematode adversely affected plant length. Twenty seedlings 
fresh weight in sterilized soil was more than in infested soil. It 
was significantly better at higher dose than lower dose in 
mustard and castor cake. However, in neem cake seedling 
weight was similar at both doses castor cake 10 g / kg soil 
gave maximum (14.1 g /20 seedlings) similar trend was 
observed case of dry weight of seedlings (Table 2).  
All the cake and carbofuran reduced nematode galling as 
compared to untreated check. Neem cake at 10 g / kg soil and 
mustard and castor cake at both doses were statistically at par 
with carbofuran in reducing nematode galls. Eggs per 
seedling were also reduced significantly by all the checks. 
Maximum reduction in number of eggs per seedling (501) 
was in castor 10 g /kg and minimum (713) in neem cake 5 g / 
kg soil (Table 4). 
 
Discussion  
Plant growth parameters were found to be best in the castor 
cake which was followed by mustard cake. Neem cake added 
soil had no effect in increasing the plant growth parameters. 
Neem, Castor and mustard cake were also reducing nematode 
reproduction and multiplication. Similar result was found by 
Anitha and Rajendran 2005 [3] that neem cake @ 1 t/ha and 

carbofuran 3G @ 1kg a.i./ha had no effect on increasing 
growth parameters but when they were mixed with other 
components they were found more effective in increasing 
growth parameters of rice. Neem cake was also found 
effective in reducing nematode reproduction and 
multiplication as compared to the untreated check. The 
specific chemical basis for the anti nematicidal activity of 
neem remains obscure, although fractions containing steroids 
and terpenoid glycosides appear to be toxic in vitro to M. 
incognita Akhtar, 2000 [1]. Nitrogen content of neem cake 
may also play significant role in reducing root-knot nematode 
population in soil. Triterpene compounds in neem cake inhibit 
the nitrification process and provide more nitrogen in the 
form of ammonium to the plants for the same amount of 
nitrogen applied by the amendments Akhtar and Alam, 1993 
[2]. Therefore, application of oil-cakes may be considered as 
the best option for root-knot nematode not only because of its 
effectiveness and ease of availability, but also economical 
feasibility for the growers and environmental superiority. 
Anitha and Rajendran 2005 [3] also found that neem cake @ 1 
t/ha and carbofuran 3G @ 1kg a.i./ha reduced the nematode 
reproduction and multiplication. Mahanta and Mahapatra 
2012 [13] reported that neem cake @ 100g/m2, mustard cake @ 
100 g/m2 and carbofuran @ 0.3g a.i/m2 were found effective 
against M. graminicola in reducing number of galls and egg 
masses per plant compared to untreated check in paddy. 
Senthilkumar et al., 2008 [21] observed that P. fluorescens, 
neem cake, phorate 10 G and carbofuran 3 G were effective 
for the management of rice root knot nematode M. 
graminicola as compared to untreated plant although none of 
them were effective for the complete eradication of the 
nematode at the nursery stage. 
 
Table 1: Effect of different organic amendments on shoot length of 

rice seedling (var. Pusa-1121) 
 

Treatments 
Shoot length (cm) 

Mean Infested 
soil 

Sterilized soil 

Neem cake @ 5 g/kg soil 16.5 31.7 24.1 
Neem cake @ 10g/kg soil 17.2 32.3 24.8 
Mustard cake @ 5g/kg soil 20.0 33.9 26.9 
Mustard cake @10g/kg soil 26.9 35.9 31.4 
Castor cake @ 5g/kg soil 25.2 33.7 29.4 

Castor cake @ 10g/kg soil 27.7 36.4 32.0 
Carbofuran @ 2 kg a.i/ha 19.5 33.9 26.7 

Untreated check 16.3 31.0 23.6 
Mean 21.2 33.6 

C.D. at 5% level  
Organic amendments: 1.6, Soil Type: 0.8, Organic amendments × 
Soil type: 2.3 
 
Table 2: Effect of different organic amendments on fresh weight of 

rice seedlings (var. Pusa-1121) 
 

Treatments 
20 seedling fresh weight (g) 

Mean Infested 
soil 

Sterilized soil 

Neem cake @ 5 g/kg soil 4.2 14.1 9.1 
Neem cake @10g/kg soil 4.3 14.1 9.2 

Mustard cake @ 5g/kg soil 5.1 15.0 10.0 
Mustard cake @10g/kg soil 9.2 16.7 12.9 
Castor cake @ 5g/kg soil 5.3 16.1 10.7 

Castor cake @ 10g/kg soil 10.7 17.4 14.1 
Carbofuran @ 2kg a.i/ha 5.4 14.7 10.1 

Untreated check 3.9 13.3 8.6 
Mean 6.0 15.2 

C.D. at 5% level  
Organic amendments: 1.0, Soil type: 0.5, Organic amendments X 
Soil type: 1.4 
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Table 3: Effect of different organic amendments on dry weight of 
rice seedling (var. Pusa-1121) 

 

Treatments 
20 Seedling dry weight (g) 

Mean 
Infested soil Sterilized soil

Neem cake @ 5 g/kg soil 1.0 3.3 2.1 
Neem cake @10g/kg soil 1.0 3.6 2.3 

Mustard cake @ 5g/kg soil 1.3 3.9 2.6 
Mustard cake @10g/kg soil 2.5 4.9 3.6 
Castor cake @ 5g/kg soil 1.3 5.0 3.1 
Castor cake@10g/kg soil 3.0 5.5 4.2 
Carbofuran @ 2kg a.i/ha 1.7 3.9 2.8

Untreated check 0.9 3.2 2.1 
Mean 1.4 4.1 

C.D. at 5% level  
Organic amendments: 0.4, Soil type: 0.2, Organic amendments X 
Soil type: 0.6  
 
Table 4: Effect of different organic amendments on number of galls 

and eggs per seedling (var. Pusa-1121) in infested soil 
 

Treatments 
No of 

galls/seedling 
No of eggs per 

seedling
Neem @ 5g/kg soil 7.6 713 (5.3) 

Neem @10 g/kg soil 6.3 683 (5.2) 
Mustard cake @ 5g/kg 5.0 606 (5.1) 
Mustard cake @10g/kg 4.5 567 (5.0) 
Castor cake @ 5g/kg 4.6 607 (5.0) 
Castor cake @10g/kg 3.8 501 (4.8)

Carbofuran @ 2 kg a.i/ha 4.6 605 (5.1) 
Untreated check 15.2 962 (5.7) 

C.D. at 5 % 2.1 (0.13) 
Figures in parentheses are square root transformations  
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