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INSECT PARASITES OF THE DIAMONDBACK MOTH
Plutella xvlostella (L.)
AND SEASONAL FLUCTUATIONS IN PARASITISM
AT THREE LOCATIONS IN JAMAICA

Ricardo A. Forbes and hjai Mansingh

Pesticide and Pest Resiearch Group
Department of Zoology
University of the West Indies
Kingston, 7, Jamaica

ABSTRACT

Two species of parasites of Plutella xvlostella (L.) were recorded in
Jamaica, and indeed in the Caribbean, for the first time. These are: a new
species of the larval parasites Diadegma {Ichneumonidae) and the larval and
pupal parasite, Tetrastichus sokolowskii Kurdjumov. A new species of a hyper-
parasite of Diadegma, Spilochalcis sp. was also recorded.

The lncidence of parasitism by these hymenopterans has been fairly high
' throughout the study period of 1986-1988 in three cabbage growing areas of
Jamaica, in epite of heavy uBes of insecticides on weekly or twice-weekly
basis. The monthly mean levels of parasitism (with % 95 percent C.L.} in
Douglas Castle between March 1986 and July 1987, was 32.8B i 8 percent, and in
Guyn Hill, it was 16 * 10 percent between Auguat 1987 and Auguast 1988.

INTRODUCTION

The diamcondback moth, Plutella xylostella (L) (Yponomeutidae:
Lepidoptera) is one of the most important international pests of cole crops.
Cont:inual use of insecticides since the 19408 has evolved resistant
populations of the pest all over the world. Relevant research data on the
subject has recently been bibliographed by Talekar et al., (1985).

The general pest management and environmental, occupational and consumer
health problems created by insecticides have diverted the attention of
entomologist towards greater reliance on biological control. 1In the eastern
Caribbean (EC), the Commonwealth Institute of Biological Control initiated
res@arch on insect parasites of P. xvlostella in the 1970s (Bennett and
Yaseen, 1972; Alam, 1974; 1982). Surprisingly, only three species of
parasites belonging to the families Trichogrammatidae and Braconidae, have
thus far been recorded from the EC; these are the egg parasite Trichogramma
8p. and the larval parasites Cotesia (=Apanteles) plutellae Kurdjurov and
Apanteleg sp. (Alam, 1974; Bennett and Yaseen, 1972). Recently Alam (per
comm. 1987) has recorded a Trichogramma sp. parasitizing the eggs ¢f Plutella
in Jamaica.

For achieving biclogical control of the diamondback moth in Barbados,
Alam introduced four species of ichneumonid larval parasites in the early
19708; these are Diadegma eucerophaga Horatman from Pakistan, and Liadromus
{=Thyraella) Collaris (Gravenhorst), Macromalon orientale Kerrich and

Macyomalon sp. from India. A colony of the braconid C. plutellae was also
introduced from India.
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In apite of the economic importance of the crop to Jamaica, and the
enormoud problems faced by the farmers in controlling P._xvlostella, hardly
any study of significance had ever been conducted on the pest in the island.
The results reported herein are a part of a wider study initiated in 1986 on
the population fluctuaticne, economic importance, incldence of parasitism and
chemical contrel of the pest in Jamaica.

MATERIALS AND METHODS

Laet instar larvae and pupae of P. xylostella were collected from
cabbage fields in Douglae Castle, Sandy River and Guys Hill areas which are
about 5 to 10 miles apart and separated by mountain ranges and valleys.
Collections were made on a monthly basis for at least a year each locality,
starting in 1986.

The insects were kept individually in sterilized plastic viale (4 x 2.4
cm), provided with fresh green leaves every cther day {(larvae only) and held
at room temperature (27-30°C, 50~60% RH). Emergence of adult moths or
parasites was recorded in very wvial at reqular intervales. Each specimen was
separated after morphological examination.

RESULTS AND DISCUSSION

Two epecies of parasitee of P, xylostella and one hyper-parasite were
recorded for the firat time in Jamaica, and indeed, in the Caribbean. Theae
include a new specles of the larval parasite Diadegma (Ichneumonidae) and the
larval and pupal parasite Tetrastichus sokolowskij Kurdjumov. A hyper-
parasite of piadegqma, the Spilochalcis sp. is alsc wldely present in Jamaica.

Data presented in Table 1 show that Diadegma ie the major parasite in
Jamaica, attacking both the early and advanced etages of the last larval
instar. The parasite was present all the year round at Douglas Caetle, and
incidence of parasitism of the early larval instar ranged from about 21.5 to
62 percent, except in RAugust and October, 1987. The emergence of the
parasites from the pupal cocoons of the host (reflecting late larval
parasitism} ranged from about O to 62 percent. Parasitism by Tetragtichues was
sporadic and more on pupae than larvae, particularly in October, 1986 and
June, 1987. The hyper-parasite of Djladeqma was present throughout the study
period, and most Spilochalcis adults emerged from the fileld-collected pupae
than larvae.

The mortality of the fileld-collected population of the diamondback moth
due to parasitism was usually over 30 percent (monthly mean = 32.8 % 8
percent). The incidence of disease also was high and uniform, ranging from
7.1 percent in April, 1987, to 34.1 percent in May, 1987, with a monthly mean
of 14.0 : 3 percent.

At sandy River also, Dladegma was the major parasite of pPlutella. It ias
interesting to note that in 1986, most parasite adults emerged from fleld-
collected larvae than pupae, but in 1987, the emergence from pupae was fairly
high. Parasitism by Tetrastichus also was confined only to larvae in 1986 but
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was found on pupae too in 1977, The incidence of hyper-parasitiesm wae quite
uniform throughout the etudy period, the highest being during May, to July
1987. The total parasitism of the peet population in Sandy River was very
high, ranging from B.3 percent in May, 1986 to 55.9 percent in September 1986,
with a monthly mean of 33.5 t 8 percent. The incidence of diseaee averaged
16.1 £ 4 pevcent per month.

At Guys Hill too, Djadegma was the major parasite of Plutella, while
incidence of parasitism by Tetragtichus was relatively low. The presence cf
the hyper-parasite, Spilochalcis wae very irregular. The overall incidence of
parasitism wae not uniform, being very low in August and September of 1987 and
July to August of 1988 and fairly high in October and November of 1987 and May
and June of 1988. The incidence of disease continued to be fairly high
throughout, with a monthly mean of 8.5 t 6 percent.

The present resuits demonetrate the presence of Diadegma and
Tetrastichus in the cabbage growing areas of Jamaica in significant numbers
throughout the year. The most interesting and encouraging aspect ie the fact
that these parasites thrive in fields where a range of organochlorine,
organophosphorue and synthetic pyrethroid insecticides have been used once or
twice (in summer) a week for the papt 30 years or more. Obviourly the
parasites have developed resistance to these chemicale and thus offer great
promise for being a significant agent in the integrated management of the pest
in Jamaica.

Biological control of this cabbage moth hae been reasonably successful
in the Eastern Caribbean. Since ite introduction into the islande in the
19708 Cotesia has maintained high level of parasitiem, ranging from 17.9
percent in 1973 to 52.5 percent in 1979, despite heavy usage of insecticidee
{Alam, 1982). Similar high level (33.3 to 41.2 percent) of parasitiem has
been reported in Barbadoa by Cadogan {1979). ZTetrastichus has alsc been very
active in Barbados, parapitizing 67 to 100 percent of Plutella larvae and
pupae (Alam, 1982).

The Diadegma and the Spilochalcis ep. found in Jamaica are regarded by
the British Museum as new species, awaiting further identification (A. Walker,
per comm., Nov. 1988). An allied species, ¥. hirtifemora (Ashmead) is present
in the EC and wae found to hyper-parasitize up to 50 percent of the larvae of
Diadegma ipsularis (Cresa) in Cuba (Castineireies et al, 1980). It is
pertinent to note that in all caepes of hyper-parasitism, the pest larvae or
pupae had also died.

Diadegma is known to parasitize last inetar larvae of Plutella and the
adults of the parasite may emerge before the host larva pupates or after the
cocoon has been formed and larval-pupal moult completed. However, the
emergence of the hyper-paraeite during the pharate-adult development of the
host suggest that the parasite may be attacking the host pupae as well. The
observations merit further investigation.
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