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The families of hymenopterous parasitoids active in tropical rainfed
paddies

PETER BONDE JENSEN! & SUPANG PEWLONG?

I Department of Zoology, University of Aarhus, DK-8000 Aarhus C, Denmark
2 Phatthalung Rice Research Center, Phatthalung 93000, Thailand

Small activity traps placed in young tropical rainfed rice paddies, during the wet crop seasons of 1994
and 1995, caught 25 families of hymenopterous parasitoids. About 88 % of all the collected individ-
uals were egg parasitoids belonging to the families Mymaridae, Scelionidae and Trichogrammatidae.
42-46 % of all the species collected each year represented these three families. Omitting the species
represented by low numbers of individuals resulted in an increase in the percentage of egg parasitoid
species. This trait is discussed with reference to the “nasty host” hypothesis.
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INTRODUCTION

Many hymenopterous parasitoid species have been reported as natural ene-
mies of insect pests of rice (REISSIG et al., 1986). But while levels of activity and
details on the population dynamics are known for several rice insect pests (DALE,
1994, and references therein) and for some generalist predators, e.g. spiders, bugs
and beetles (Oo1 & SHEPARD, 1994, and references therein), knowledge about the
activity of parasitoids in rice is very fragmentary. Either activity levels are assessed
for hymenopterous parasitoids as a group (HEONG et al., 1991), or activity of para-
sitoid species are indirectly assessed from their rate of parasitism (KAMRAN &
RAROS, 1971; BENTUR et al., 1982; CATLING et al., 1983; FOWLER et al., 1991).

Rice has been grown in Southeast Asia for at least three thousand years (BRAY,
1986), thus the interactions between the rice plants, insect pests and their natural
enemies, thereby including the fauna of hymenopterous parasitoids, is assumed to
be well established. Among the (specialist) natural enemies hymenopterous egg par-
asitoids have been observed to be very abundant in tropical paddies (WONGSIRI et
al., 1982). Nevertheless it has been shown that rice varieties may influence the egg
size of the hosts, e.g. of the brown planthopper (Lou & CHENG, 1996), which ulti-
mately means that different complexes of egg parasitoid species may be associated
with (or develop on) different rice varieties (HIROSE, 1993). Thus the introduction
of new (often high-yielding) rice varieties may have influenced the fauna of para-
sitoids or it may have changed the relative abundance of species.

This paper presents data on the activity of hymenopterous parasitoid families
assessed by 96 activity traps in paddies, in the Phatthalung province of southern
Thailand, grown with a long established local rice variety (Lepnok). The observed
quantitative and qualitative compositions of hymenopterous parasitoids active in
tropical rainfed paddies are discussed with reference to the “nasty host” hypothe-
sis.
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MATERIAL AND METHODS

In both 1994 and 1995 the activity of hymenopterous parasitoids was assessed
in paddies of the Phatthalung province of Southern Thailand. This region of Thai-
land was chosen because an old (long established) low-yielding rice variety (Lep-
nok) is grown on the majority of paddies. Very little fertilizer is added and not every
season, furthermore no pesticides are applied during the growth period.

The activity was assessed by 96 small activity traps each of which was placed
in a seperate paddy, just after the transplanting of the rice plants and 8 m from the
margin of the fields. The distance from the lower part of the traps to the surface of
the water was 30 cm.

Since this trap type has not previously been used to assess the activity of insects
in paddies, we describe it here in detail. The trap differs from other Malaise traps
due to its smaller size and greater simplicity, and from the window trap type of
TocGasHI (1990) in that it exploits the behavioural characteristic of many flying
insects, namely that they move upward when meeting obstacles, e.g. vertical and/or
sloping collision walls (MALAISE, 1937; TOWNES, 1962).

The trap was constructed from transparent PVC, since TOwNES (1972) has
shown that the colour of a Malaise trap can have a dramatic effect on the catch of
Hymenoptera. It consists of two interlocking plates, a conical top (cover), and a col-
lecting cup (Fig. 4). Deep slits were cut into the 3 mm thick plates, allowing them
to fit together (Figs 2a, 2b). The cover was made from thin (0.2 mm) flexible PVC

jiin . 4

Figs 1-4. Activity trap for monitoring hymenopterous parasitoids in cereal fields. 1, top hat. 2a and
2b, trap sides with deep slits. 3, collecting cup. 4, complete trap.
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which made an overlap of 7 cm possible (Fig. 1). The collecting cups were made
from commercial plastic cups (Kautex) which were modified by cutting a hole in
the bottom, to the edge of which a piece of a transparent pipe was attached (Fig. 3).
The trap’s dimensions were chosen to best suit the typical distances found between
transplanted rice plants (ca. 20 cm). The trap was kept above water by pieces of pip-
ing. Four pieces of piping were placed along the intersections of the interlocking
plates. Where they extended past the base of the trap an adjustable plastic grip was
used to secure them in position. Only two pieces of piping needed to extend much
beyond the trap for anchorage in the ground. Thin anchoring lines used to prevent
the cover from flying away in wind are recommended.

In 1994 and 1995 the 96 traps collected insects during the periods 11/10-28/11
and 2/10-30/11 respectively, while in 1994 during the period 29/11-23/12 the num-
ber of traps was reduced to 48. In both years the traps were emptied once a week.
In the Phatthalung Province it usually rains regularly (rainy season) during the sec-
ond half of October and in November.

RESULTS AND DISCUSSION

In 1994 the traps collected 5,166 hymenopterous parasitoids, and the females
of this material were sorted to 267 species (4,319 individuals), further two species
were observed by males, since they were the only representatives of the families
Elasmidae and Torymidae. Correspondingly, in 1995 the traps collected 10,038
hymenopterous parasitoids, and the females were sorted to 326 species (7,159 indi-
viduals) (Tab. 1).

Each year the collected material represented 24 families (but 25 families in
total) and 22 of these families were also collected by HEONG et al. (1991) in rice
paddies of the Philippines. In both years, 7 of the families were not included in the
key to insects and spiders in rice fields by BARRION & LITSINGER (1994). The fam-
ilies not included in that key are: Agaonidae, Aphelinidae, Cynipidae, Diapriidae,
Evaniidae, Mymarommatidae, Signiphoridae and Torymidae. These families which
are hardly associated with any rice insect pests were represented by 143 individu-
als (34 species) and 138 individuals (31 species) in 1994 and 1995 respectively.

As observed by YANO et al. (1975) there are far more individuals of the super-
families Chalcidoidea + Cynipoidea + Proctotrupoidea (sensu Ceraphronoidea +
Proctotrupoidea + Platygastroidea in Tab. 1) than of Ichneumonoidea. In concor-
dance with this WONGSIRI et al. (1982) observed relatively high activity of egg par-
asitoid species in paddies of Thailand. Both these traits are confirmed by this study,
since in 1994 and 1995 the individuals of the families with egg parasitoids, viz.
Mymaridae, Scelionidae and Trichogrammatidae, constituted 87.5 % and 88.4 % of
the material respectively.

Even the number of species of these families is almost as high as the number
of species of the remaining families, thus the percentage of egg parasitoids of all
species was 45.4% and 42.0 % in 1994 and 1995 respectively. Moreover a detailed
study of the material revealed that omitting the species represented by few individ-
uals resulted in an increase in the percentage of egg parasitoid species (Figs 5a, 5b).

Consider that in young paddies the ground is covered with water and that rice
is the only and totally dominating plant (monoculture). Add that allelochemicals
like aconitic acid, anthocyanin and pentadecanal seem to be important components
in resistance of rice to insect pests (PRASAD et al., 1987; DHALIWAL et al., 1990;
RUSTAMANI et al., 1992), and that the content of allelochemicals in plants increase
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Tab. 1. Numbers of species and individuals of each parasitoid family collected by the activity traps
during 1994 and 1995. The number of species is based on females, except for 1994 where the species
of Elasmidae and Torymidae are based on males (Classification after GOULET & HUBER, 1993).

1994 1995
Species Individuals Species Individuals

Ceraphronoidea

Ceraphronidae 16 201 25 171
Proctotrupoidea

Diapriidae 15 62 12 75
Platygastroidea

Platygastridae 4 12 3 11

Scelionidae 82 1,226 86 1,141
Mymarommatoidea

Mymarommatidae 1 3 1 1
Chalcidoidea

Agaonidae 1 1 1 2

Aphelinidae 14 67 14 44

Chalcididae 3 34 3 18

Elasmidae 1 1 4 29

Encyrtidae 25 59 29 340

Eulophidae 30 83 37 170

Eupelmidae 2 2 3 6

Eurytomidae 3 8 2 4

Mymaridae 25 661 27 841

Pteromalidae 3 11 13 34

Signiphoridae 1 8 1 4

Torymidae 1 1 1 11

Trichogrammatidae 15 2,632 24 6,892
Ichneumonoidea

Braconidae 14 28 18 72

Ichneumonidae 4 16 5 140
Evanioidea

Evaniidae 1 1 0 0
Chrysidoidea

Bethylidae 3 35 10 16

Dryinidae 3 11 5 14
Cynipoidea

Cynipidae 0 0 1 1

Eucoilidae 2 8 1 1
Total 269 5,166 326 10,038

with decreasing latitude (LEVIN, 1976). Then the dominance in activity of egg par-
asitoids on young tropical rice paddies becomes particularly interesting with refer-
ence to the “nasty host” hypothesis (GAULD et al., 1992). This hypothesis postulates
that potential hosts in the tropics are less available to parasitoids than are extra-trop-
ical hosts because their tissues are, on average, more chemically toxic than are the
tissues of extra-tropical hosts. This hypothesis is based on another hypothesis which
postulates that the overall greater chemical toxicity of tropical plants will result in
the tissues of the insects that feed on them being more toxic in some way that is
detrimental to parasitoids. Thus GAULD ef al. (1992) predict that parasitoids of juve-
nile insect stages, which feed directly on living plants, will be less species-rich in
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1994 1995
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Fig. 5. The number of parasitoid species in 1994 (a) and 1995 (b) divided into egg parasitoids and
other parasitoids. In both 1994 and 1995 the percentage of egg parasitoids increased with stepwise
exclusion of species represented by low numbers of individuals (n small), e.g. when x=3 the column
above x is made up by species represented by 3 or more individuals (n = 3) while the species with n<3
were omitted.

the tropics. Opposed to this egg and pupae parasitoids are hypothesized to be rela-
tively more species rich.

This study is not a test of the “nasty host” hypothesis since it may be claimed
that the observed quantitative and qualitative traits in the activity patterns of
hymenopterous parasitoids are characteristic of young paddies only.

Moreover directly comparable data from extra-tropical cereal fields are not
available, but traits in the quantitative and qualitative compositions of hymenopter-
ous parasitoids collected by emergence traps in Danish barley fields (JENSEN, 1996),
where the percentage of egg parasitoid species never exceeds 20 %, imply that egg
parasitoids are far less dominant in such temperate fields.
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ZUSAMMENFASSUNG

Wiihrend der Regenzeit-Kultur 1994 und 1995 sammelten wir 25 Familien von parasitischen Hyme-
nopteren mit kleinen Aktivititsfallen, die in jungen tropischen Reisfeldern aufgestellt wurden. Etwa
88 % der identifizierten Individuen und 42-46 % aller vorgefundenen Arten, die in diesen zwei Jah-
ren registriert wurden, waren Eiparasitoide der Familien Mymaridae, Scelionidae und Trichogram-
matidae. Bei Herausnahme derjenigen Spezies, die nur in geringer Anzahl an Individuen prisent
waren, entstand eine Zunahme des prozentualen Anteils von eiparasitierenden Arten. Dieses Merkmal
wird mit Bezug auf die “nasty host” Hypothese diskutiert.
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