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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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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.
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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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Monopotassium phosphate (KH2PO3) is an inorganic 
compound and is commonly used in some inorganic 
fertilizers (Loub, 1991). However during recent years, 
numerous studies reveal the strong fungicidal action of 
potassium phosphite towards different plant pathogenic 
fungi such as Phytophthora infestans that causes potato late 
blight. The combination of the salt with other commercial 
fungicides provides efficient protection (Liljeroth et al., 
2016).The similar was established towards Peronospora 
manshurica, causal agent of downy mildew of soybean 
(Silva et. al., 2011). Other investigations show the potential 
of the potassium phosphite to control ink disease caused 
by Phytophthora cinnamomi through trunk injection on 
chestnut trees (Gentile et al., 2009). Potassium phosphite 
was evaluated for its in vitro activity against Penicillium 
expansum and for its potential long-term efficacy against 
postharvest blue mold infections on apple fruit (Amiri 
and Bompeix, 2011) and suppression of Microdochium 
nivale by potassium phosphite in cool-season turfgrasses 
(Dempsey et al., 2012).The effectiveness of potassium 
phosphite evaluated also on diseases infested rice 
(Martinez, 2016) and coffee plants. Potassium phosphite: 
a promising product in the management of diseases caused 
by Colletotrichum gloeosporioides in coffee plants and 
citrus fruit (Yogev et al., 2006).

In the present study in vitro and in vivo trials with 
various plants pathogenic fungi were performed in 
order to be evaluated the effectiveness of the salt. 
Monopotassium phosphite is relatively safe chemical 
substance with can causes eventually in pure form 
serious eye irritation, water solutions are safe. The salt is 
not dangerous for the environment. 

Germ tube inhibition tests were conducted as fresh 
infected with inspected pathogen plant parts were 
collected and were incubated in a humid chamber in 

order to stimulate the conidial sporulation of the plant 
pathogens. A conidial suspension from spores of tested 
phytophathogens was prepared with the density 3*104 
spores/ml. microscopic slides kind “handing drop” were 
sprayed with testing solutions and, after drying, 20 µl 
of conidial suspension was applied. The four slides 
formed one test variant. The slides were incubated in 
a humid chamber, in thermostat and after 24-48 h. The 
four observations on the four sides of every slide were 
made and the number of germinated and non-germinated 
conidia were counted by a light microscope, after that 
percents of germination were calculated and average value 
of each test variant was determined.  The effectiveness 
was determined on the base of percents of germination  
with formula of Abbot (Abbott, 1925).In vivo trials with 
6 years old apple trees variety “Golden Delicious” and 
5 years old grapes variety “Mavrud” were performed. 
Apples were treated regularity from BBCH 10 to BBCH 
81 with 7-10 days interval between treatments. The 
grapes were treated regularity from BBCH 13 to BBCH 
81 also 7-10 days interval between treatments. The per 
cent disease index (PDI) was calculated by using formula 
Mckinney during treatment period and Area Under 
Disease Progressive Curve (AUDPC) was calculated. On 
the base of data for AUDPC, the percent effectiveness of 
the treatments was established by the formula of Abbot 
(Sharma et. al., 2014), (Jeger & Viljanen-Rollinson, 
2001). The mathematical manipulation of received data 
was performed by R language of Statistical Computing 
(R Core Team, 2020)

The conducted in vitro test with conidiospores collected 
from with four different plant pathogens prove that 
potassium phosphite (Stamina  trade product) prove that in 
the registered concentration of  0.3 % (v/v), can be achieved 
100 % inhibition of spore germination (Fig. 1).
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Fig 1. Effectiveness of Stamina 50 SL (monopotassium phosphite active sustance) towards 
conidiospores of different plant pathogens  
 

The Figure 1 shows that tested plant protection product Stamina 50 SL on the base of 
potassium phosphite although is registered against grape downy mildew (Plasmopara viticola) can 
fully inhibit the germination of conidiopores of various other plant pathogens like Monilia 
fructigena, Botrytis cinerea, Alternaria solani   and Venturia inaequalis. Three years real field in 
vivo trials with apple scab (Venturia inaequalis) and grape downy mildew (Plasmopara viticola) 
also prove the effectiveness of the product towards tested  
pathogens (Figure.2 and Figure. 3). 
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The Figure 1 shows that tested plant protection 
product Stamina 50 SL on the base of potassium phosphite 
although is registered against grape downy mildew 
(Plasmopara viticola) can fully inhibit the germination 
of conidiopores of various other plant pathogens like 
Monilia fructigena, Botrytis cinerea, Alternaria solani   

and Venturia inaequalis. Three years real field in vivo 
trials with apple scab (Venturia inaequalis) and grape 
downy mildew (Plasmopara viticola) also prove the 
effectiveness of the product towards tested pathogens 
(Fig.2 and Fig. 3).
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Fig. 2. Three years field test with Stamina 50 SL towards  
apple scab (Venturia inaequalis )

Fig. 3. Effecs of Stamina 50 SL on 
Plasmopara viticula
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Fig 3. Three years field test with Stamina 50 SL towards grapes downy mildew (Plasmopara 
viticola) 
 
              The effectiveness of Stamina 50 SL was between 70 and 80 % during the test period. The 
ANOVA analysis proves that there were on statistical differences in the effectiveness of the product 
towards both plant pathogens between 3 years of testing (p>0.05). Although Stamina 50 SL is a 
plant protection product registered against grapes downy mildew, the present trials prove its 
effectiveness against apple scab. In vitro tests also reveal the potential of the potassium phosphite to 
be effective way of controlling other important plant pathogens like Monilia fructigena, Alternaria 
solani and Botrytis cinerea. 
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The effectiveness of Stamina 50 SL was between 70 
and 80 % during the test period. The ANOVA analysis 
proves that there were on statistical differences in 
the effectiveness of the product towards both plant 
pathogens between 3 years of testing (p>0.05). Although 
Stamina 50 SL is a plant protection product registered 
against grapes downy mildew, the present trials prove its 
effectiveness against apple scab. In vitro tests also reveal 
the potential of the potassium phosphite to be effective 
way of controlling other important plant pathogens 
like Monilia fructigena, Alternaria solani and Botrytis 
cinerea.
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