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Bell pepper (Capsicum annuum L.) is an important 
vegetable crop cultivated in several tropical and 
subtropical regions both for green and ripen dry fruits. Bell 
pepper is cultivated in open field and recently also being 
grown in poly-house conditions. The major bell pepper 
producing states in India are Himachal Pradesh, Andhra 
Pradesh, Odisha, Maharashtra, West Bengal, Karnataka, 
Rajasthan and Tamil Nadu (Subbiah and Jaykumar, 
2009).In rajasthan area under bell pepper production is 
around 5.40 thousand hectares with annual production 
of 9.70 million tones (Anonymous, 2016-17). The major 
bell pepper providing districts of Rajasthan are Jodhpur, 
SawaiMadhopur, Ajmer, Tonk, Pali, Udaipur and Nagour 
(Anonymous, 2013). Root-knot nematode, Meloidogyne 
incognita is a major limiting factor in the polyhouse 
cultivation of Capsicum.  Studies were conducted during 
2017-18 in the poly-house at Rajasthan College of 
Agriculture, Udaipur (24°34’N and 73°42’E), India to 
assess the effect of organic amendments on nematode 
population as well as plant growth in a polyhouse. 
The size of the poly-house was 28 m × 32 m (896 m2) 
covered with aluminate sheet and stabilized low density 
polyethylene sheet having 200 micron thickness. 

The organic amendments (Vermicompost, poultry 
manure and compost) were applied as soil application. 
There were 10 treatments including a control (Table 
1) and each treatment was replicated three times. 
The observations were recorded on the plant growth 
parameters viz., shoot (length, root length, shoot weight 
and root weight) and nematode reproduction parameters  
(number of galls per 5g root, number of egg masses per 
5g root, nematode population/200 cc soil ).The data were 
statistically analyzed by using standard procedure for 

analysis of variance of CRD as described by Panse and 
Sukhatme (1989). The results on the effect of different 
treatments on oplant growth parameters are presented 
below (Table 1).

Shoot length (cm): Data showed that all organic 
amendments increased the shoot length significantly 
compared to control. The maximum shoot length 
was recorded in neem cake @300g/m2 (120.67 cm) 
followed by poultry manure @ 300g/m2 (116.33 cm) and 
vermicompost @ 300g/m2 (111.67 cm). 

Shoot weight (g): The highest shoot weight was recorded 
in neem cake @ 300g/m2 (180.00cm) followed by poultry 
manure @ 300g/m2 (175.00 cm) and vermicompost@ 
300g/m2 (168.00cm).  While lowest shoot weight (130.00 
cm) was recorded in control.

Root length (cm): Organic amendment influenced the 
root length significantly as compared to control. the 
maximum root length was recorded in neem cake @ 300g/
m2 (23.33 cm) followed by poultry manure @ 300g/m2 
(22.67 cm) and vermicompost @ 300g/m2 (21.00 cm). 

Root weight (g): The maximum root weight was recorded 
in neem cake @300g/m2 (20.00 cm) followed by poultry 
manure @ 300g/m2 (19.67 cm) and vermicompost @ 
300g/m2 (18.00 cm) while the minimum root weight 
(8.00g) was recorded in control.

Nematodes Reproduction

Number of galls/5 g root: Results revealed that the 
number of galls produced by M. incognita on bell pepper 
was reduced significantly with addition of amendments. 
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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and suitable control was also maintained for comparison. Observations on plant growth characters (shoot and root 
length, shoot and root weight) and nematode reproduction factors (number of galls per 5g root, number of egg masses 
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Among different organic amendments, minimum number 
of galls per 5g root observed in neem cake @300g/m2 
(25.33) followed by poultry manure @ 300g/m2 (27.00 ) 
and vermicompost @ 300g/m2 (30.33 ).

Number of egg masses per 5 g root: Data revealed 
that the number of egg masses per 5g root were reduced 
significantly by  neem cake @300g/m2 (21.00) followed 
by poultry manure @ 300g/m2 (23.00) and vermicompost 
@ 300g/m2 (27.33 ) and the maximum number was 
observed in control (42.00). 

Nematode population per 200cc soil: Nematode 
population significantly low (1320.00/200 cc soil)  in 
neem cake @300g/m2 followed by poultry manure 
@ 300g/m2 (1365.00) and vermicompost @ 300g/m2 

(1390.00). 

Yield: Soil application of organic amendments had 
significant influence on the yield of bell pepper under 
poly-house condition. Result revealed that highest yield 
(2.55kg/plant)  recorded in  Neem cake @300g/m2 follo 
wed by poultry manure @ 300g/m2 (2.46kg/plant ) and 
vermicompost @ 300g/m2 (2.30 kg/plant ) and  minimum 
was  recorded in control (0.98kg/plant).

Among organic amendment neem cake @ 300 g/m2 was 
found to be the most effective in terms of improving plant 
growth parameters and reducing nematode population 
followed by poultry manure @ 300 g/m2. Similar results 
were recorded with shoot weight, root weight, root 
length, yield kg per plant and nematode reproduction. 
Research finding are in agreement with the results of 
Seenivasan (2010) who experimented the efficacy of 
locally available organic amendments such as neem cake, 
castor cake, pungam cake and vermicompost against M. 

Table 1. Effect of organic amendments against root-knot nematode, M. incognita on bell pepper

 Treatment Shoot 
length*   

(cm)

Root 
length* 

(cm)

Shoot 
weight*    

(g)

Root 
weight*  

(g)

No. of 
galls/5g 
root**

No. of egg 
masses/5 
g root**

Nematode 
population/ 

200 cc 
soil**

Yield 
kg/

plant

Vermicompost              
@ 100 g/m2 85.00           14.33 142.00   11.33   41.67     38.33   1560.00   1.18     
Vermicompost            
@ 200 g/m2 97.33    18.00 154.33 14.33  38.00   34.67 1485.00 1.55     
Vermicompost            
@ 300 g/m2 111.67   21.00 168.00 18.00 30.33   27.33 1390.00 2.30    
Poultry manure    
@ 100 g/m2 88.00     15.00 146.67 12.33    40.33   37.00 1536.00   1.30     
Poultry manure   
@ 200 g/m2        106.00   20.33 160.33 17.00 36.67   31.00 1435.00 2.08    
Poultry manure   
@ 300 g/m2 116.33   22.67 175.00 19.67 27.00   23.00 1365.00 2.46   
Compost               
@ 100 g/m2 83.67      13.00 138.67   10.55    43.67              39.00   1595.00   1.0         
Compost               
@ 200 g/m2 92.33     17.67 150.00 13.00   39.00   36.33 1510.00   1.40     
Compost                  
@ 300 g/m2 101.00   19.00 157.47                15.00   37.67   32.67 1455.00 1.80     
Neem cake                   
@ 300 gm2 120.67   23.33 180.00 20.00 25.33   21.00 1320.00 2.55   
Control 80.00 9.67 130.00 8.00 46.00 42.00 1653.00 0.98
SEm+ 0.955 0.124 1.421 0.145 0.338 0.332 14.554 0.013
CD 5% 2.800 0.363 4.167 0.427 0.990 0.974 42.685 0.039

INP-Initial Nematode Population 620 J2/ 200 cc Soil             
*Increased Plant Parameter over Control (%), ** Reduction Nematode Reproduction over Control (%)
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incognita in medicinal Coleus under glasshouse and field 
conditions found neem cake was significantly superior in 
reducing the nematode population and increasing growth 
and yield. Jagadeeswaran and Singh (2011) also reported 
that soil application of organic amendments significantly 
reduced nematode population and increased the plant 
growth compared to inoculated control. 
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