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 ABSTRACT 
 

Current research was conducted in the Department of Plant Pathology, 

University of Agriculture, Faisalabad, during the year 2013-14 to evaluate the 

damage potential of root knot nematode, Meloidogyne incognita in vegetables 

and its management through Cadusafos. M. incognita, a most damaging plant 

parasitic nematode, is frequently observed in vegetable production. Four 

vegetables i.e. tomato, okra, chillies and eggplant were grown to measure the 

damage potential of M. incognita. Three treatments i.e. nematode alone, in 

combination with chemical and control were applied for each vegetable host in 

five replications. Data at harvest were collected on plant growth and nematode 

reproductive parameters. The results revealed that Cadusafos was very 

effective in reducing nematode population. Minimum galling index (1.40) was 

observed in tomato plants treated with chemical while maximum galling  index 

was recorded in root knot nematode alone treatment (5.00). Tomato was found 

as the most susceptible and showed maximum damage potential. Minimum 

damage potential was noted in chillies. 
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INTRODUCTION 
 

Tomato (Lycopersicon esculentum Mill.) belonging to solanaceae family, is 
grown throughout the world. Root knot nematodes (RKN) cause immense 
economic losses (5) on tomato. Chillies belong to solanaceae family and has 
medicinal property of reducing chronic pain. Hsu and Yen (11) reported that 
chili could be helpful in reducing weight. Okra (Hibiscus esculentus) 
instigated from hot climates of Africa. Okra plants damaged by nematode, 
observed unhealthy in appearance and with knots on their roots. Eggplant 
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(Solanum melongena L.) is a common summer vegetable. Tindall (29) 
reported the nutritional importance of eggplant containing vitamin, proteins 
and carbohydrates. Nematode infection caused swelling of roots, ultimately 
formation of galls that depend on species and host involved. With the 
passage of time rotting of roots may progress (1, 28) due to increased 
infection and lack of feeder roots.  

 
 The harvested yield of vegetables is very low due to attack of a range of 
pests including insects and pathogens. Among the destructive factors, RKN 
are mainly responsible for yield losses (3). On various vegetables losses due 
to RKN were 10 to 100 percent in Pakistan (24). Effect of nematode damage 
is evident on quality and quantity of vegetables (4) in the Punjab regions. 
Eggplant is rigorously destroyed by Meloidogyne spp. (19). Meloidogyne 
incognita is found mainly in subtropical and tropical areas (15) including 
Pakistan (2). Reddy (22) reported that RKN could infect more than 3000 plant 
species. Bridge and Page (6) recorded 12.3 percent yield losses per annum 
in vegetables. 
 
Among different control measures, utilization of chemicals has been proved 
as an efficient practice for managing pests while other methods are 
unsuccessful under field conditions (10). Chemicals play an important role in 
crop protection threatened by plant parasitic nematodes when other 
strategies are ineffective. Non-fumigant nematicides are safer for farmers 
and more easily applied as compared with fumigants (16). Non-fumigant 
nematicides are aldicarb, carbofuran, fenamiphos, ethoprop, fosthiazate are 
organophosphate and carbamate containing chemicals. Enzyme 
Acetylcholinesterase reticence was reported by Opperman and Chang (20) 
due to carbamate and organophosphate. However, Sivakumar et al. (26) 
observed the nematicidal activity by seed treatment of okra. 
 
Present research was conducted to check the damage potential of M. 
incognita in vegetable crops including tomato, okra, eggplant, and chilies and 
its management through cadusafos. 
 

MATERIALS AND METHODS 
 

Nematode Inoculum: Infected eggplant soil and root samples were 
collected. For pure culture, inoculation of single egg mass of M. incognita 
was done. Mature egg mass was picked and inoculated around the root 
system of seedling in earthen pots (15 cm dia.). Mass culturing was done by 
inoculating new eggplant seedling with at least 17 egg masses, each taken 
from pure culture to make sufficient inoculum for research studies. 
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Determination of damage potential of Meloidogyne incognita in 

vegetable and their management 
 
Seeds of four vegetables including tomato, eggplant, okra and chillies were 
obtained from Ayub Agricultural Research Institute (AARI), Faisalabad. 
Nursery was raised in the earthen pots (10 cm dia.) containing sterilized soil. 
The culture of M. incognita maintained on the eggplant roots in greenhouse 
was used in experiment. Isolation of eggs from egg masses and nematodes 
extraction was done (12). Three treatments were applied viz (i) water treated 
plants served as control, (11), plants were treated with 3000 J2 of M. 
incognita and (iii) Cadusafos was applied @ 1%. All treatments comprised 
five replications. The pots were assembled in completely randomized design 
(CRD) in greenhouse and watered once every second day.  
 

Data recording  
 

Data were collected after 60 days of inoculation. Plants of four vegetables 
were soaked and after infusing their roots were gently wobbled in a water 
bucket (washing with a stream of water). Plant tissues were gently removed 
with forceps, attached with roots. Shoots of the plants were cut off after 
washing. Roots were placed between three folds of paper towel. Staining of 
egg masses with phloxine B was done to facilitate counting (9, 27). Whole 
root system was rated and 0 to 5 scale was used to assess galling index 
according to Quesenberry et al., (21). Data were recorded on different growth 
parameters; i.e. measuring root weight (g), root length (cm), shoot weight (g) 
and shoot length (cm) and also on nematode reproductive parameters i.e. 
number of galls/root system, galling index, egg masses and egg mass/ gall 
ratio. Data analysis were done by analysis of variance technique and 
treatment means were compared by applying LSD test at 1 percent  level of 
significance. 
 

RESULTS AND DISCUSSION 
 

Plant growth parameters for all treatments differed significantly for each 
vegetable. Root weight was increased due to nematode feeding on roots, 
with the production of galls subsequently blockage of vessels and poor 
secondary growth resulted above the galls. With the blockage of secondary 
growth, a reduction was noticed in plant height and root length. Tomato was 
found as the most susceptible host producing maximum number of galls 
(524.20) (Table 1). Comparison of means showed that lower number of egg 
masses (30.0) and number of galls (45.60) were observed in Cadusafos 
treated plants.  
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Table 1. Damage potential of Meloidogyne incognita on tomato growth, nematode 

reproduction and its management through Cadusafos. 

 

Treatments Egg  

Mass 
No. of 

galls 
Galling 

index 
Plant 

height 

(cm) 

Shoot 

weight 

(g) 

Root 

weight 

(g) 

Root 

length 

(cm) 
RKN 525*a 574.20a 5.00a 26.00b 25.20c 23.40ab 15.00c 

Control 0.00c 0.00c 0.00c 30.00a 28.40b 20.40b 17.40b 

RKN+Cadusafos 45.60b 45.60b 1.40b 32.80a 35.20a 25.20a 21.60a 

*Figures followed by different letter(s) in same columns are significantly different from each other at 1% 
probability level 

 
A greater number of egg masses were observed in the control treatment 
having only nematodes. Results showed that Cadusafos effectively reduced 
number of egg masses. Galling index was maximum in RKN only treated 
plants. Cadusafos belongs to organophosphate group, its nematicidal activity 
might be due to the inactivation of acetylcholinesterase which is critical 
enzyme in nervous system of nematodes as nematode locomotion depends 
upon motor neurons and interneurons that use a neurotransmitter 
acetylcholine whose activity is stopped acetylcholinesterase (14). Data 
observed regarding plant growth parameters presented the same trend for all 
vegetables. Shoot length was recorded maximum in the plants in which rugby 
was applied. Plant height was minimum in the plants which were inoculated 

with nematode only. Data of shoot weight is presented in Table (2) for 

eggplant. In rugby treatment, highest shoot weight was observed. Shoot 
weight was minimum in nematode only treatment. Maximum root length was 
recorded in okra plants in Cadusafos treatment (Table 3). Lowest root length 
was noted in the plants with nematode treatment. Effect of Cadusafos @ 1% 
on the development of root weight was significant in reducing population of 
nematode and improving growth of vegetables. Among all four vegetables, 
on chilies lesser no. of galls were recorded than other vegetables 
subsequently lower galling index (Table 4). So, a nematicide treatment 
provides protection to a susceptible crop towards RKN. Initial protection was 
provided with the perseverance of nematicides in soil upto 6-8weeks. Only a 
small number of chemicals exist for nematodes management. Several other 
chemicals used, including carbofuran, phorate, cadusafos, triazophos and 
carbosulfan have nematicidal activity, but cadusafos has been found more 
effective against nematodes. In current research Cadusafos effectively 
control nematode population as lesser galls and egg mass were found on all 
vegetable crops. Nematode population was reduced due to the nematicidal 
effects of cadusafos through ingestion and by contact, when nematode 
penetrate the external cell coatings of roots which are exposed (8, 13, 18). 
Mode of action of organophosphate (cadusaphos) was reasonably assured 



Damage potential of meloidogyne incognita on vegetable and management     

J. Agric. Res., 2016, 54(4) 

723 

that these compounds inhibited acetylcholinesterase in nervous system. 
Reticence of enzyme provided the explanation for the orientation activities 
(20).  
 
Table 2. Damage potential of Meloidogyne incognita on eggplant growth, nematode reproduction 

and its management through Cadusafos. 

 
Treatments Egg  

Mass 

No. of 

galls 

Gallin

g 

index 

Plant 

height 

(cm) 

Shoot 

weight 

(g) 

Root 

weight 

(g) 

Root 

length 

(cm) 

RKN 535.80a 572.40a 5.00a 20.00b 29.80c 20.00b 29.80c 

Control 0.00c 0.00b 0.00c 22.00ab 33.20b 22.00ab 33.20b 

RKN+Cadusafos 30.00b 17.00b 1.20b 24.60a 36.40a 23.60a 36.40a 

*Figures followed by different letter(s) in same columns are significantly different from each other at 1% 
probability level. 

 
Table 3. Damage potential of Meloidogyne incognita on okra growth, nematode reproduction and 

its management through Cadusafos. 

 
Treatments Egg  

Mass 
No. of 

galls 
Gallin

g 

index 

Plant 

height 

(cm) 

Shoot 

weight 

(g) 

Root 

weight 

(g) 

Root 

length 

(cm) 
RKN 447.00a 483.60a 4.00a 25.20b 28.20b 28.20b 28.20b 

Control 0.00c 0.00c 0.00b 26.80ab 30.00ab 30.00ab 30.00ab 

RKN+Cadusafos 27.40b 25.00b 1.40b 30.00a 33.60a 33.60a 33.60a 

*Figures followed by different letter(s) in same columns are significantly different from each other at 1% 
probability level. 
 
Table 4. Damage potential of Meloidogyne incognita on chillies growth, nematode reproduction 

and its management through Cadusafos. 

 
Treatments Egg  

Mass 

No. of 

galls 

Galling 

index 

Plant 

height 

(cm) 

Shoot 

weight 

(g) 

Root 

weight 

(g) 

Root 

length 

(cm) 

RKN 374.00a 415.40a 4.00a 21.20b 31.00b 16.80a 18.20b 

Control 0.00c 0.00b 0.00c 23.40ab 33.40ab 17.20a 20.00ab 

RKN+Cadusafos 14.00b 11.60b 1.20b 26.00a 36.00a 18.20a 22.40a 

*Figures followed by different letter(s) in same columns are significantly different from each other at 1% 
probability level. 
 
Galling index was minimum in nematicide treated plants. In comparison to 
other nematicides, cadusafos not washed easily in most soil types. Initial trial 
on reduction in disease severity of RKN in okra was conducted by (25). They 
evaluated different chemicals against population dynamics of nematode and 
found that root galling decreased which in cadusafos treatment which 
subsequently resulted in better plant growth. So, it can be concluded that 
cadusafos can be successfully used for management of root-knot nematodes 
as protective and curative measure at its all developmental stages. 
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