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RESEARCH NOTE

Existence of cannibalism in South American leaf miner, Tuta absoluta (Meyrick)
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ABSTRACT: This study emphasizes on the cannibalistic behavior of the larvae of phytophagous lepidopteran Tuta 
absoluta Meyrick a serious invasive pest of tomato. Of all the larval instars, only the third in star larvae attacked and 
cannibalized the conspecific pupae even with its host plant leaves provided.    However, it only fed on the freshly formed 
pupae and not the mature, this might be due to the hard-sclerotized cuticle in the later. The current study adds another 
phytophagous lepidopteran species with cannibalistic nature to an already existing list, stating   the need to generate 
spatial and temporal leaf miner infestation data under field conditions to understand the ecological significance of the 
observed cannibalism in this nefarious pest.
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Cannibalism, an act of killing and consuming the 
conspecific individuals of the same species, a behavior 
noticed in several carnivores was later also noticed in 
many non-carnivorous species, particularly insects 
including several herbivores (Richardson et al., 2010). 
Recent studies opened up interesting facts in the role 
of the plant defenses inducing cannibalistic behavior 
among their herbivore insect pests to reduce the impact 
of herbivory (Orrock et al., 2017).  We observed similar 
cannibalistic behavior in South American leaf miner Tuta 
absoluta (Meyrick) (Lepidoptera: Gelechiidae) during 
our insect culture maintenance, where the leaf miner 
larvae were seen feeding on their conspecific pupae. 
Detailed experiments have been conducted since this 
observation to confirm the cannibalistic behavior of T. 
absoluta larvae at the Division of Crop Protection ICAR-
Indian Institute of Horticultural Research, Bangalore.  

Pre-pupae of T. absoluta were collected from the 
previously established culture in the laboratory and were 
placed in petri dishes (13 cm diam.).  Two types of T. 
absoluta pupae, namely freshly molted as well as older 
pupae were collected and placed individually in a petri 
dish along with a fresh leaf from the host plant, Solanum 
lycopersicum L. In each of the two petri dishes, individual 
larvae of different instars (I, II, III, IV) were placed and 
observed continuously for 24 h.  Thus, the experiment 
involved a total of eight treatments and four replications 
were maintained for each treatment. The observations on 
the behavior of the larvae towards the conspecific pupae 
were recorded and number of cannibalized pupae was 
noted. The data were subjected to ANOVA.

The data on the cannibalism of T. absoluta larvae on 
its conspecific pupae revealed that significant differences 
exist in the amount of cannibalism exhibited by the 
different larval instars (P<0.0001) while feeding on 
fresh pupae. Among the different instars, only III instar 
larvae could damage and feed on 75% of conspecific 
pupae given. The presence of strong mandibles might 
have helped the III instar to feed on the pupae.  However, 
none of the instars could attack the matured pupae (older 
pupae), this may be due to the sclerotized cuticle.  The 
I instar larvae was subsequently dead by the next day 
due to starvation, whereas the IV instar larvae entered 
pupation.

Close examination of larval behavior revealed that 
initially the III instar T. absoluta larvae approached and 
circled around the pupa in an attempt to feed, even in the 
presence of host leaves. Additionally, the larvae also tried 
to web the pupa using silken threads. Later, it constantly 
searched all over the pupal surface for a suitable feeding 
area. Due to the exoskeleton of the pupa, the larva found 
it tough to puncture and feed on the pupa. However, due 
to its sustained efforts, the III instar larva managed to cut 
open the freshly molted pupae using its strong mandibles 
at the weak thorasic region joints. Immediately after 
rupturing the pupa’s cuticle the larva started feeding on 
its internal contents leaving back the pupal exviae. 
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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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Fig. 1. Larvae of T. absoluta feeding on conspecific pupa. (a) Larva approaching the pupae (b) Larva attacking the 
pupa in proximal thoracic region (c) & (d) Larval feeding resulting in oozing of pupal body fluids (e) desiccated 
pupal after larval feeding (f) Left out pupal exviae after larval feeding

The cannibalistic tendency of the late larval stages 
of leaf miner, T. absoluta to devour the immobile, 
defenseless conspecific pupae opens up newer areas 
in its behavioral ecology. Generally, T. absoluta larvae 
tunnel their way within their host plant’s leaves and 
finding multiple infestations of larvae on the same leaf 
is quite common indicating the high possibility of larval 
encounters with the developing pupae.  Thus, in-depth 
niche as well as resource partition studies on a temporal 
scale are required to understand the possible niche-shift 
ability of developmental stages and also the oviposition 
decision making behavior of gravid female T. absoluta 
moths.  The oviposition choice of female moths to lay 
eggs on the conspecific-infested leaves needs to be 
studied holistically to understand the opportunistic 
cannibalism of late larval stages of this lepidopteran leaf 
miner. Further, the role of host plant (S. lycopersicum) 
self-rescue behavior that turns hungry plant feeding 
caterpillars into cannibals even in the presence of 
ample food as observed in Spodoptera exigua (Orrock 
et al., 2017; www.sciencedaily.com/releases /2017/07/ 
170710113714.htm), needs to also be researched in 
South American leaf miner, T. absoluta. 
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