Studies on the Ecology and Behaviour of P. xylostella 1.
Cannibalism Induced by Starvation’

ABSTRACT

Experiments were designed in order to observe and record
the behavior of the larvae of the diamondback moth, Plutella
xylostella L. {Lepidoptera: Plutellidae) under starvation by
depriving them of foed, after being previousty well-fed. When
{he larvae of the diarmondback moth are subjected to starvation,
some physiological and behavioral changes occur. The changes
in behavior may be drastic. The larvae become appressive and
irritable, disturbed by any nearby movement. The Individanl
larva normally reacts te the disturbance by moving away and, if
another touches it, both larvae crawl away in different directions.
In some extreme cases of starvation, the larvae may acquire
cannibalistic tendencles; If a weakened larva Is found by a
stronger one, the normal biting associated with thelr encounter
encourages the stronger lurvae to feed on the weak ene. Despite
the vigorous movement of the attacked larva, the aggressor
continues to bite. The attacked Tarva does not cease o strupgle
in an unsuccessful effort to escape from the continuous biting of
the apgressor larva, and every Ume the aftacked larva struppled,
the agpressor became more agpressive and made very rapid
attacksin theform of a series of bites all over the abdomen, biting
any partof the abdomen that i grasped. Next morning, there was
nothing left of the attacked Iarva, not even the head capsule, This
cannlbalistic behavior has apparently not being reported before
in the diamondback moth, and Is very rare in Lepidoplera,

INTRODUCTION

he diamondback moth, Plutella xylostelia (L.)
(Lepidoptera: Pintellidae) is an important pest
of cruciferous crops throughout the world, as
shown by Salinas (1, 3, 4). Many papers have been
published on the chemical and biclogical control of this
pest, but very few on its ecology and behavior.
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RESUMEN

Se disefaron experimentos para observar y repistrar e
comporiamiento de fas larvas de fa polilla del repolln, Plutella
xylostelln {1.) (Lepidoptera: Pluteilidae} bajo inanicidn, despuds
de haber side bien atimentadas. Cuando las larvas de Ja polilfa
del repolloson sometidas a inantcién, les ocurren ajguncscamblos
fislolégicos y de comportamiento. Los cambios de comporta-
miento pueden ser dristicos. Las arvas se voelven agresivas e
irritables, perturbdndose por caalquier movimiento cercano. La
farve individual reacciona normalmente a iz perterbacion
moviéndose y alejdndose, y sl otra larva ia toca, ambas se alejan
en diferentes direcciones, En algoros casos extremos de inani-
cltn, las farvas adquiririan tendencias canibalisticas; y sl una
larva debilitada se encuentra con otra mis focrte, el comporta.
miento cambia y Ia mas fuerte se alimenta de ia débit. En e
experimentn, a pesar de los movimientos fuertes de fa larva
“atacada”™, la “agresora” continué mordiéndeia. La “atacada”
no dejd de foreefear en un esfuerzo indtil por escapar de las
mordeduras continuas de [a “agresora”, y cada vez que Ia otra
forcejeaba fa “agresora’ se mostraba mas agresiva y atacaba
muy ripido con una serie de mordeduras en cualquier parte del
abdomen. Al diz slpgiente no quedaron restos de 1a farva “ata-
cada”, ni siqulera la cipsula craneal.

MATERIALS AND METHODS

Experiments were designed in order (o observe and
record the behavior of the larvae under starvation by
depriving them of food alter they had previously been
well fed.

The experiments were carried out in controlled
environment rooms at 20+ 1 °C, 16 h of light per day
and 44% - 52% relative humidity. The cages, the leaf
discs and the set-up of the experimenis were similar to
those previously described {2, 5).

RESULTS
When the larvae of the diamondback moth are
subjected 1o starvation, some physiological and beha-

vioral changes occur. The changes in physiclogy will
not be discussed. Behavioral changes may be drastic,
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The larvae become aggressive and irritable, being
disturbed by the slightest nearby movement. The indi-
vidual larva normally reacts to the disuwbance by
moving away and, if another 1ouches it, both larvae
crawl away in different directions, When the contact is
strang, they perform rapid twitching movements of the
thorax andfor abdomen. In some cases, the twitching
movements are made sorapidly thatihe larvaisdisplaced
from its initial location. In extreme cases of starvation,
the larvac may acquire cannibalistic 1endencies; if a
weakened larva is found by a stronger one, the normal
biting associated with their encounter changes into the
stronger larvac feeding on the weak one, Such canniba-
listic behavior has apparently not being reported before,
and description of it follows:

A third-instar larva from a group of starved larvae
was moulting into a fourth-instar on the cage wall. Pro-
bably due to starvation conditions, the cuticle of the last
abdominal segment did not separate from the newly
moulted larva, sticking it to the exuvia which in turn
adhered o the cage wall. As the karva struggled to get
free, another fourth-instar larva arrived and started to
bite the penunltimate abdominal segment of the stuck
larva. Despite the very strong movement of the atta-
cked larva, the aggressor continued to bite until it made
a hole on the dorsal part of the abdominal segment,
through which the haemolymph began to flow out,

The attacked larva did not cease to struggle in its
unsuccessful effort to escape the continuous biting of
the aggressor, which was {eeding on the released [luid
(Fig. 1). Alfter the haemolymph, a semi-liquid green
material, probably part of the gut contents, emerged.
The process had now taken 30 minutes. The aggressor
larva stopped for one minute, and then moved to the
frontal part of the attacked larva, where it started to bite
the thorax and abdomen. At this stage, the following
change of behavior was observed in the aggressor:
every lime the attacked larva struggled, the aggressor
became more aggressive, making very rapid attacks in
the form of a series of bitesall over the abdomen; by this
{ime, 45 minutes had passed.

Once the aggressor had eaten most of the flowing
green material from the body of the attacked larva, it
started to eat the right pleura of the fourth-abdominal
segment. The attacked larva ceased struggling, only
moving the anterior part of the body. The aggressor

ATTACHED TO 4 th INSTAR
LARVA SETAE

3rd INSTAR EXUVIA

Fig. 1. Cannibalism induced by starvation in Plwtella xylostella

then feed on the thorax. One hour afier the attack
started, the aggressor was cating the thorax and trying
unsuccessfully 1o bite the head capsule of the prey.
Then the aggressor moved again to the abdomen and
made a hole on the ventral side of the Iast abdominal
segment. It continued eating for 30 minutes more, then
stopped. The attacked Iarva, now almost empty of body
contents, was motionless, Five minutes later the ag-
gressor started to eat again at the last abdominal seg-
ment of the attacked larva, and in about five minutes it
ate all the cuticle of that segment, including the prolegs.
Then, 105 minutes from the beginning of the attack, the
aggressor started to eat and rest, during alternating
periods of 3 10 5 minutes. Next momning (it was not
observed during the night) the attacked larva was totally
eaien, including the head capsule.
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