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RESUMEN

En el presente trabajo se indica la importancia de Pluteila
xylostella (L.) como una plaga de cultivos de cruciferas. Se pre-
senta la distribucion mundial incluyendo paises donde no se ha
citado ningin récord. Se citan las localidades y fechas donde ocurrie-
ron los primeros reportes de la presencia de esta especic en Amé-
rica y Venezuela. Se presentan descripciones detalladas de los dife-
rentes estadios. Ll presente trabajo fue realizado en el Imperial
College, Ascot, Berks, Inglaterra.

SUMMARY

The importance of the diamond-back moth as a pest of cruci-
ferous crops is given. The species world distribution is given and
special mention is made to the countries where no records have
been pubished. The dates and places when first recorded in North
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and South America, and in Venezuela, are given. Description of
the different stages are given.
L& (o=

INTRODUCTION

Plutella xylostella (L.) (Lepidoptera: Plutellidae) is onc of
the most important pests of cruciferous crops in many regions and
its control has been tried by different means specially synthetic
insecticides. With the frequent use of DDT this pest became
resistant to that chemical as early as 1953, as reported by ANKERS-
MIT (1953). It required about 30 to 40 gencrations to develop
resistance, and is probably the first crop pest to be recorded as
resistant to DDT . In spite of the amount of work published there
are proportionally few papers on the detailed biology and ecology
of the insect. Therefore it was felt that there was a need for some
work to be done on certain aspects which might contribute to a
better understanding of the relations between individuals (speci-
fically the larvae) and also between this species and other species
which may interact with it, i.e. parasites and predators.

DISTRIBUTION

The diamond-back moth is a species with a wide distribution
throughout, the world (Fig. 1) and with a great adaptibility to
different climatic conditions which has made it to be a recognised
major pest in temperate and tropical regions. The records of the
species give their distribution from the Arctic Zone in the North
to about 50° Latitude South; and almost everywhere around the
world between those limits. Records of P, xylostella were not availa-
ble at the time of writing from the following countries: Belice
(British Honduras), Guatemala, Honduras, Panamd, Ecuador, in
America; Spanish Sahara, Mauritania, Niger, Portuguese Guinea,
Sierra Lcone, Liberia, Ivory Coast, Upper Volta, Togo, Dahomey,
Nigeria, Central Africa Republic, Muni River, Gabon, Republic of
Congo, Southwest Africa Republic, Bechwaland, Mozambique, So-
mali Republic, South Arabia Emirates, South Arabia (S. Yemen),
in Africa; and Borneo and Mongolia in Asia. Although records
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were not found from those countries it is most probably that the
insect 1s in many of them but not paper has yet been published.

In North America has been recorded since 1855 in Illinois,
causing scevere damage (FrrcH, 1855). In South America it has
been recorded for the first time from Argentina by BRETHES in 1923,
who gives a brief description of the insect and its damage. The Dis-
tribution Map of Pest N 32 (revised) (Commonwealth Institute
of Entomology, London, 1967) cites specimens in the British Mu-
scum (Natural History) from Pard, Parand (Brasil) in 1892, and
1896, which therefore might be the first record for South America.

In Venezuela it has been recorded since 1939 by Barrou (1945)
who found all the stages abundant on cabbage in Caracas and
surroundings, during the third week of March, 1939. Later the pest
has been recorded from almost any place where cruciferous crops
are grown, mainly in the northern and in the Andean regions of
the country, usually causing severe damage.

DESCRIPTION OIF THE DIFFERENT STAGES

The different stages of P. xylostella have been described and /
or illustrated accurately by many authors. A summary is given
below:

EGG

ABRAHAM & PADMANABAN (1968) describe the egg as minute
yellowish-white (0.5 mm). BARTELL (1966) describes it as pale
yellow at oviposition, darkening as the embryo develops until shortly
before eclosion when the dark head capsule and body of the larvac
can be seen looped beneath the now transparent chorion. The sur-
face of the chorion is finely sculptured with a pattern of small
circular bosses but it is very thin and plastic and the egg rather
delicate. The shape is flattened oval, some 0.51 mm (range 0.49-
0.52 mm) in length and 0.27 mm (range 0.26-0.28 mm) 1n width.

HARCOURT (1956) describes it as oval, flattened, pale green
to lemon-yellow, the surface embossed with a pattern of small,
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circular, raised areas, the larval outline visible before hatching.
0.44 mm length, 0.26 mm width in average. Harpy (1938) des-
cribes 1t as oval, light yellow with a sculptured surface, the colour
disappears and embryo becomes visible before batching. Length
0.8 mm approximately. ROBERTSON (1939) describes it as oval,
light yellow, the chorion embossed with a pattern of small, circular,
aised areas; approximately 0.49 mm length, 0.26 mm width. SHAW
(1959) describes it as oval, pale greenish yellow and about 1/64 in.
(- 0.40 mm) . UrLyerr (1947) describes it as small, oval, yellow.

The material studied in the present work is illustrated n
Fig. 2.

LARVA

ABRAHAM & PADMANABAN (1968) describe the newly hatched
larva as pale-white with pale-brown head; the full grown larva
about 10 mm long, light green, moderately stout, attenuated at
cach extremity, smooth, with short, scattered, bristly hairs. Har-
COURT (1956) describes it as subcylindrical and relatively hairless,
with five pairs of prolegs: the body of the first instar entirely lack-
ing in pigmentation except for patches, the head is dark brown;
later instars similar to first but more pigmented spots on body,
head capsule is lighter mottled with dark brown pigment; at the
end of the final instar the body is greenish. Harpy (1938) des-
cribes the newly hatched larva as about 2 mm in length, 8-9 mm
when full grown, bright green, but with variations such as red
and yellow forms.

ROBERTSON (1939) gives the most detailde descriptions and
illustration of the larval stages, especially of the chactotaxy: First
instar: Head width, 0.163 mm, very dark brown; body almost enti-
rely lacking pigmentation; Second mstar: Head width, 0.264 mm;
only distinguishable from first instar by microscepic examination;
head very dark, body shows little trace of pigmentation; 1Third
mstar: Head width, 0.378 mm, head colour very variable, body
may appear pale green; Fourth instar: Head width, 0.628 mm, light
mcolour, body more or less colourless but later light green, and
later on is more intensc, red pigments and dark pigments may
develop. Suaw (1959) describes the young larva as grey with very
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noticcable small black head, the mature larva being light green,
spindle shaped and about 1/ in. (= 12.7 mm) long, hcad lighter
than when young. UrLiverr (1947) describes the newly hatched
larva as small, green, about 2 mm long,

The matersal studied in the present work is illustrated in Fig. 3.

PREPUPA

Harcourt (1956) affirms that there is no ccdysis between
the last larval instar and this stage, the two differing only slightly
in general appearance; the prepupa is more contracted in form,
specially in the region of the head and thorax, and is pale green.
Harpy (1938) mentions the prepupa as being the responsible for
spinning the cocoon but does not describe it. RoBERTSON (1939)
again gives the most detailed deseription of the prepupac, he also
affirms that there is no ccdysis marking the beginning of the pre-
pupal stage; he describes it as having the head and three thoraxic
scements drawn up closcly, the thorax increases in circumference,
the abdomen decreases; from bright green changes to pinkish fawn;
a cuticular covering is formed beneath the larval skin, which be-
comes loosened and can be removed without injury to the prepupa;
all the chaetotaxy is described in detail (as in the larval stages);
he suggests that the most noticiable features of the thorax are the
wings have become everted and lie external to the body; he also
gives detailed illustrations. ULLYeTt (1947) affirms that the fully
grown larva spins a cocoon in which it prepupates, but does not
describe the prepupa.

PUPA

ABRAHAM & PADMANABAN (1968) describe the pupa as about
6 mm long, inside a loosemesh silken cocoon. HARCOURT (1956)
describes it as obtect, cephalic end rounded, body widest in thoracic
region, and tapering toward the caudal segment, mouth parts clearly
defined, mesothoracic wings long, average 7 mm long, pale green
and becomes light fawn with brownish markings, enclosed in ncat,
open-network, silken cocoon open at both ends, last larval skin
remains at anal end within cocoon. HARDY (1938) describes it as
about 7 mum, light green or white later brown or black, loosely en-
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closed in finc net cocoon spun by the prepupa. RoperTson (1939)
gives the most detailed description of all; he describes it as light
green, pinkish fawn or almost colourless, but almost black befmc
emergence of the adult; obtected type, cephalic end rounded, body
wides in thoracic region and tapers toward the caudal scgment; he
gives illustrations and shows the differentiation in the sexes. SHAW
(1959) describes it as enclosed within a fine net cocoon, light green
but dark brown later. ULLYETT (1947) describes it as green first,
brown later, inside a delicate cocoon formed by a fine network of
white, silken threads.

The material studied in the present work is illustrated in Fig. 5.

ADULT

ABRAHAM & PADMANABAN (1968) describe the adult as having
14 mm of wing expanse, narrow wings with palc marks on them,
when at rest appear together as diamond-shaped median dorsal
patches. HARCOURT (1956) describes it as small, slender, greyish-
brown, wing expanse slightly more than 14 in. (== 12.7 mm) at
rest forewings slightly upturned at the posterior end, creamy-yellow
dorsal band with irregular black border and threc ondulations, hind
wings dark grey, females lighter in colour, markings less distinct.
HArDY (1938) describes it as small, slender, greyish-brown, wing
expanse about 10 mm, at rest wings slightly turned-up at rear end,
creamy-yellow band with irregular black border and threc ondula-
tions; he also quotes MEYRICK (1927) description as follows:
“Length 11-16 mm, head ochreous-white, tuft of palpi long, fore-
wings narrow, fuscous, more or less ochreous tinged, often with
darker strigulae, towards costa paler and sometimes whitish-sprink-
led, a paler or whitish-ochreous dorsal streak from the base of the
tornus, upper edge whitish and thrif‘e sinuate upwards, cdged with
darker suffusion, hind wings grey”. ROBERTSON (1939) does not
describe it but quotes the descnptwn of HupsoN (1918) as follows
(here summarized): “. .. wing expansion over 1 in. (—: 12.7 mm).
Antennae ringed with b]acL near the middle and apex, forewings
rather narrow, witle apex acute in the male, and the termen obli-
quc; brown often purplish-tinged, paler in the female; the male has
a broad cream-coloured dorsal streak from base to near tornus, often
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edged with black towards disc; in the female this stripe much less
distinct, often marged in the general ground colour; there is a series
of indistinct black dots below the costa and another series on the

dorsum. The hind wings are grey”.

The material studied in the present work is ilustrated in Fig. 6.
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Fig. 2.
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Fig. 4. Pre-papa of P. xylostella weavitg the cocoon
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Fig. 5. Pura of P. x3lostells in cocoen
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6. Adu'ts of P. xyleuella in coputa. Male on the left

.
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