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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
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Holotrichia Hope, 1837 is the largest genus in 
the subfamily Melolonthinae and tribe Melolonthini 
(Coleoptera: Scarabaeidae) comprising more than 100 
species in Indian subcontinent. Most of the species of this 
genus are serious pests of several economically important 
crops like sugarcane, groundnut, potato, ginger, turmeric, 
etc. Certain species like Holotrichia rustica (Burmiester) 
and H. mucida Gyllenhal are pestiferous on forest trees 
too (Kulkarni et al., 2009). The species of the genus are 
known commonly as chafer beetles or white grubs and 
are pests at both larval and adult stages. The larva is the 
most damaging stage, which feeds extensively on the 
roots, rootlets and underground portions of the plant and 
thus damaging the root system and thereby hindering 
the nutrient and water supply to the aerial parts, which 
ultimately results in drying and wilting of the plants.

Of all the species of the genus Holotrichia, H. serrata 
(F.) and H. consanguinea (Blanchard) are the most 
predominant and  major pests of several economically 
important crops in India. Holotrichia consanguinea 
occurs widely in groundnut and sugarcane fields in North 
India and the species was reported to contribute to nearly 
50% of the total white grub species occurring in groundnut 
in Rajasthan (Sreedevi et al., 2017) while H. serrata was 
reported to be predominant in sugarcane in the western 
Uttar Pradesh, North India (Sreedevi et al., 2014; 2017). 
It is also recorded as a serious pest in western and South 
Indian states viz., Gujarat, Maharashtra, Tamil Nadu, 
Karnataka, Andhra Pradesh (Wightman and Ranga Rao, 
1994; Yadava and Sharma, 1995; Musthak Ali, 2001). 
Anitha et al. (2006) reported H. reynaudi and H. serrata 
as the major species associated with groundnut, where H. 
reynaudi found to be predominant in the central Deccan 

area, while H. serrata was most abundant in South and 
West India. In Maharashtra, Holotrichia species viz., 
H. akolana, H. nagpurensis, H. serrata, H. fissa and 
H. reynaudi were found to be widely distributed across 
agro climatic zones, of which, H. serrata was found to 
be predominant in almost all agro climatic zones except 
South Konkan (Dadmal and Khadakkar, 2014). 

The adult beetles of scarab species are known to cause 
damage to the foliage by feeding on the leaves of the 
avenue trees viz., neem, ber, Acacia, khezri, etc. during 
night times soon after their emergence from soil following 
monsoon rains in May and June months. Apart from these 
avenue trees, the adult beetles were also found to feed 
on foliage, flowers and fruits of several perennial crop 
plants. In Himachal Pradesh, H. longipennis (Blanchard) 
beetles are considered as important defoliators of apple, 
walnut, cherry, strawberry, etc. (Haq, 1962). Around 10-
40% defoliation by scarab adult beetles was reported 
in mango, where H. serrata  was the major species on 
mango in Thrissur dt., Kerala (Sreedevi et al., 2019).  Of 
late, the adult beetles were observed to feed on mulberry 
leaves in and around Bengaluru, Karnataka causing 
considerable foliage damage. So, surveys were taken 
up to monitor the adult beetle damage on economically 
important crops in Karnataka and Tamil Nadu during 
2020-2021.

As part of the surveys, the vegetable growing areas 
in Krishnagiri district were explored for the white grub 
beetle damage. It was observed that the French bean crop 
in Bettamugilalam Village of Krishnagiri dt., Tamil Nadu 
was heavily infested with the scarab beetles. The adult 
beetles were brought to the laboratory and identified up to 
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species level with help of identification keys (Frey, 1971; 
Khan and Ghai, 1982). The infestation was monitored to 
assess the damage due to scarab beetle infestation.

The species was identified as Holotrichia serrata (F.) 
belonging to subfamily Melolonthinae of Scarabaeidae 
(Coleoptera). The beetles were found emerging in huge 
numbers like a swarm in the area during the dusk as soon 
as the sunlight fades. The beetles soon after emergence 
landed on the crop and started feeding on the flowers, 
tender French bean pods and leaves. As a result, huge 
dropping of the flowers and tender pods was observed  
and 10-20% damage was recorded in a single night.  It 
was found that H. serrata beetle damaged almost all 
French bean fields in that village. Also, the adult beetle 
feeding was limited to perennials so far and the record of 
H. serrata on French bean is a switch over to the annuals. 
The farmers expressed that this is the first time they 
were experiencing Holotrichia adult beetle damage on 
this crop. French bean is a legume vegetable grown and 
consumed widely and hence this is of serious concern 
towards its management.
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a. b. c.
Fig.1. Holotrichia serrata damage on French bean a) adult beetles b) feeding on leaves c) feeding on flower
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