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ABSTRACT: A preliminary study was
conducted on parasitic wasps using Malaise
&aps and yellow pan Eaps at four sites in
l,anskawi, Malaysia. A total of 316 individuals
consisting of 131 morphosp€cies of parasitic
wasps were collected (79, 20, 31 and 9 for
ichneurnonids, braconids, chalcids and
evadids rcspectively). The ichneumonids
were found to be signficandy (p < 0.05) more
abundant, speciose and diverce than the
bmconids in all study sites. Surpdsingly, the
braconids werc found to be significantly
(p < 0.05) less abundant alld diveNe than the
evaniids, the relatively smaller group of
pansitic wasps compared to bmconids. An
interesting result was that the diversity of
ichneumonids at Langkawi was somewhat
similar to that of the bigger size and
undistubed Kuala Lompat Foresl Reserve in
the state of Pahang. Although ahe genus

Cdrlpr"r (Ichneunonidae: Cryptinae) was
the only taxon idertified up to species level,
we had ideDtified one species that is
potentially new to science. This suggests that
Langkawi Island is sti dch in parasitic wasps

r,),,r4: Parasitic wa8ps, lcirnennooidae,
Bmconidae, diversity, ttrekawi, Malaysia

despite its small size and some disturbances
thai had occurred. However, if land
development activities continue without
considering their effect on the island's natural
heritage, the biological diversity of flom and
fauna including the parasitic wasps might not
be able to sustain ftenpapularions and existence.

INIRODUCTION

While some groups of organisms such as

mammals, birds, buserflies, and even the social
Hlmenoptera have consistendy attracted a lot
of atteniion among conservationists,
envirotrmentalists as well as academicians, the
parasitic wasps have been greaaly under-
worked and have gained very few converts
among the mtrts of amateur entomologists.
This is in spite of the fact that they are not
only ubiquitous but also perhaps the most
diverse group of insects, rivaling even the
beedes in terms of number of extad species,
alld that. as a whole, they are of enomous
€€ological and economic importance (Lasalle
& Gauld, 1993;Janzeq 1981).

The 'Parasitica' (parasitic wasps) arc a huge
group of generally small insects. which mostty
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arc parasites or hyperparasites of other
insects. They make up the bulk of the
Hymenoptera, both in number of species and

number of individuals. though because ofdreir
small size they may not constitute the bulk of
the Hymenopteran biomass. They are

distinguished from the 'Aculeata' (bee goup)
by the presen€e of an ovipositor mther than a

sting. The ovipositor is an instrument of the

parasitic wasps for oviposilion while the sting
in bees is an instmment for defense. Many of
tbe Parasitica, which have 11 superfamiiies
and 47 families are gadener's ftiends as th€y
destroy millions of pests every year and many
of thern arc conmercially reared and sold as

biological contlol agents of economicatly
imporrant insect pests. Two important
superfamilies are the Chalcidoidea and
Ichneumonoidea (Goulet & Hubet 1993;

Quicke, 19?).

The superfamily lchneurnonoidea comprises
two main families namely lchneunonidae
(Ichneurnons) and Braconidae. Most
Ichneumons are parasites of Lepidoptera
(butterflies and moths), while the genus

Pezonachus it\ which tbe female is wingless,
pamsitjzes spiders. Thouei some Icbneumo$
have short ovipositors such as Ophion lfie s,

sone have extremely long ones such as Rft}Jsd

p€.r,iasoni4 which preys on the larvae of the

Wood Wasp that drill through several
centimeten ofliving wood with its ovipositor
in order !o lay its eggs. The braconids are

generally smaler than icnneumonids and often
have darkened or partially darkened wings. A
female braconid wil often lay more than one

egg in a given prey iten, dlus many braconids
can emerge from one victim to pupate
immediately oulside the shriveled remains of
the cater?illar (Gauld & Bolton, 1996).

Locally, parasitic wasps have been studied by
Gonzaga & I&is (2003), ldris ?tdl. (2003), Idris
er dt (2002). Idris and Hainidah (2003), Nor
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Zanesdarr,aty (29J2 &2ln3), Hainidrft (2002),

ldris €r dl. (200r), ldris (2000) and NurAzura
(2000). Most of these studies revealed tllat
parasitic wasps, especially the braconids and

ichneumonids. were highly diverse even in the

higl y disbfbedforests (Gonzaga,2003; Idris
er al.. 2003! Wlarron, 1993; l-ewis & Whitfield,
1999). Howevet none of lheir studies were
conducted in an island fauna. The rapid
increase in land development that have
occwred in l,angkawi is fascinating ,rd its
efiect on biological diversity is unimaginable
considering ahe size of the islands as

compared to Peninsular Malaysia. This is
because a small and isolated area like
Langkawi would have limited space and
carrying capacity for insects to be speciose

and abundant (Ng, 2005i Price, 1984).
Therefore, our hypothesis was tbal the
ichneumonid, braconid. chalcid and evadid
wasps diversity in different forest sites of
Langkawi Main Islands were not different
despite of some disturbances from land
development. However, we expecaed ahat the

diversity of these wasps woutd be different
compared with most sites of Peninsular
Malaysia. It \lras hoped that the srudy could
provide a! initial indication ofwasp diversity
as welt as making an inventory of pansitic
wasps of Langkawi Islands.

MATERIAISANDMEIHODS

Study sites

The study was conducted in four different
forests on the main island of Langkawi, an

area of 939 square kilometers. The four fbrests

were Gunung Raya (> 881 m a.s.l) and Lubuk
Semilang (lowerpan ofGunung Raya, 100 m
a.s.l) in the southe3st, 3nd Datai and l,enggara

Ootn ar , 50 m rs.l) in the northwest of the

nainisland (Fig. D.
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Experimental lay out

A total of 16 To*nes's malaise rraps (MTs)
(Townes, 1972) and 20 yellow pan rmps werc
used in the study (Noyes, 1989b). Four nalaise
haps (represenaing four replicares) with a

collecring bonle halffilled wirh 80% erhanol
and five yellow pan traps (YPTS) ha]J filled
with 107. soap solution werc install€d along a
transect line at each saudy site started from
100 n fion the forest edg€ (first sampling
point to 500 m inside the forest (Idris & Kee,
2002). Ai each sampling point the distance
between malaise traps was 100 m apart white
for the yellow pan traps it was 50 n. Malaise
haps were left for six to seven days before
insects were collected and broughr back to
the laboratory. However insecrs from the
yellow pln traps were colecled every rwo days
until the six days of sampling period were ovel
Only four parasitic wasp families
(lchneumonidae, Braconidae. Chalcididae and
Evaniidae) were sorted and s.udied. Sorted
insects were pinned and dded ir an oven ar
40"C for seven to ten days and idenrified to
subfamily l€vel and sorted to morphospecies
(Achterbsg, 1993: ldris, 2000, I 999; wahl &
Sharkey, 1993). Because ofexperiences and
references limitaiion, only subfamily
Microsastrinae (Braconidae) was identified
down to genus $thile Eeneft Goryphas
Crypti ae) and Xanrhopimpla (Pimplinae).
both ichneumonids, were idenrified to the
species level (Gaul4 1984; Townes ?r d., 1961:
Townes & Chiu, 1970; Townes, 1969: Jonathan
& cupta, 1973). Numbers of individuals per
family, genus or species were recorded.

Data collection and snalysis

Data from both methods of collecrioo (MTs
and YPT' were pooled before analysis.
Differences in individual abundance of
palasitic wasps among sampling sires were
analyzed by lwo-way analysis of variance
(ANOVA) (sites and subfamily as independeni

variables, while the number of insect
individuals per subfamily as dependent
variable) using MINITAB sratisrical package
Ve$ion 12. I MIMTAB Version 13. 1996). The
wasp species diversiry, richness and evenness
were determined by nnning rhe number of
individuals per moryhospecies per family on
the GW Basic statistical pmgam (Robinson,
1991). The nunbers of moryhospecies were
considered to be a sufficienrly reliable and
conservative approach for Pararaxonomy in
e.ological biodivenity studies or conseFation
biology as it is time-saving especially to find out
pattems in aaxonomically neglecred groups
6l€ii,2mO.

RNSULTSAND DISCUSSION

A total of 316 ;ndividuals consisting of 131
morpfiospecies were collected from all four
sanpling sites. Among morphospecies
co ec@d, 7l, 20, 31 and9 wereicbneumonid,
braconid, chalcid and evaniid respectively.
Ten ichneumonid subfamilies were r€corded.
These are Meiopiinae, Orthocenrrinae.
Cryptinae, Campopleginae, Andmaloninae,
Ichneumoninae, Labeninae, Tersilochinae.
Pimplinae and Acaenitinae, which is 3 L 3% of
the recorded subfamilies of ichneumonid
worldwide (Coulet & Huber. 1993). The
cryptines seemed to be most abundant in
l-angkawi, which is 36.79. (46) of rhe lotat 126
ichneumonid individuals collected. This is noi
surprising as the cryprines are repoted to be
highly abundant droughout rhe world (Wanl
& Sha*ey, 1993; Idris & Kee, 2002). Thirreen
gercta of Cryptinae were idenrified (Mansa.
Etha. Goryphus, Coesula, Apsiiops, Bozakifs,
Friona. Skeatia, Charitopes. Nemaropodius,
Microstenus, Platynystax and Fitasia)
consisting of 20 species. Interestingly, one
species from the genus Go'.),pirr is
potentially new ro science (Fig. 2), but a
detailed description wiil be published in an
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Figure 1. Map of Langkawi Island with the four sampling sites - Datai,
Lenggara, Gunung Raya and Lubuk Semilang.

appropriate journal. There was only one
species of the ge B Xanthopimpla (Fig.3)
recorded in this study.

Although braconids were the least abundant
parasitic wasps collected in this study, they
were represented by 14 subfamilies, namely
the Microgastrinae ( genera Hypomicrogaster
utd Parapanteles), Alysiinae, Cheloninae,
Cardiochilinae, Braconinae, Euphorinae,
Helconinae, Miracinae, Rogadinae,
Meteorinae, Origilinae, Agathidinae, Opiinae,
and Dorytinae, and these constitute 46.7% of
the total subfamilies of Braconidae recorded
throughout the world (Goulet & Huber, 1993).

Studies conducted by Idris and his students

at various forests and non-forest habitats of
Peninsular Malaysia ftom 1996 until today
have recorded 22 and 20 ichneumonid and

braconid subfamilies, respectively (NurAzura,

2000: Azneza Ay ,ZOQl; Idris & Hasmawati,
2002; Nor Zaneedarwati, 2000;2003; Hasnah,
1999; Idris, 1997). Only one braconid
(Microgastrinae) was collected in Datai forest.

There was a significant difference (F = 43.4, df
= 3 & 32, p < 0.05) in number of individuals
collected per subfamily among forests. The
number of ichneumonid individuals collected
was significantly higher (p < 0.05) in Gunung
Raya and Lenggara than in Lubuk Semilang
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Figare2, Goryphw sp. (potentially new species). Scale= lmrn

Figure 3. Xanthopimpla minuta minutaTo\x\es & Chiu. Scale = 1 mm
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GutruigRsya Datai Idrggara L.S€milsng

Drlri L. Semilang

l2

r0

Figw€ 4. Values of Shannon Weiner Index of diversity Gf), Shannon ev€nness index
(8 .) and Margalefs index of richness (R') for parasitic wasps sp€€ies at foul sites of the

main Langkawi Island. H' values with sam€ letter arc not different (ttest, p < 0.05)

Figure 5. Values of Shannon weiner Index of divemity (H'), Shannotr evenness index (E')

and Margalefs index of richness (R') for Icbneumonidae species at fom sites of the rnain
Langkawi Island.H' values with same letter are not different (t - test, p < 0.05)

GunungRalr
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GrmurgR yr Dat i Lengg.ra L, Seftilang

Figurc 6. Values of Shannon W€iner Index of dive$ig (H'), Shannon evenn€ss index
(E') and Margalefs in&x ofrichness (R') for Bncoddae species ar four sites ofthe main
Langkawi Island.H valu€s with sane letter are not alitfercnt (t- test, p < 0.05)

TNbl€3. Comparison for values of ShaDmn Diversit Index (H') for Ichneumonidae and
Bnconidre spec res berween tangkawi hland and orher foresrs in Malavsia peninsutar
rnain Land-

Fmily

HKLTNM HP HKLU IIST]KM IJNGKAWIb
lcbrcumolridae

Braconidae

3.18

23r

3.81 3.n 1.A

4.11 4.t4 3.y

432

4.12

428

419

So,r'cer: ldris & Hainidah 2003; Hasnah ( l999), Nor Zaneedarwaty (2003)
'TNM. Narional PtuL ar Merapohr Hp. pasob Forest Rese.!e: HXIU. Nonb Kuata Laagal
For€st Reserve; HKL, Kuata Lompat Wildlife Forest Res€rve; HSUKM, Univffsiti Kebaqs;
Malaysia Forcst Resere

bselected the highest H, ftom Tables I or 2.
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