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Abstract
Surveys from March to August 2005 at lowland areas in South Sumatera were
conducted to determine parasitoid species attacking Liriomyza sativae in vegetable crops,
i.e. long bean (Vigna sinensis), current tomato (Lycopersicum pimpeneliifolium), cucumber
(Cucumis sativus), and vegetable sponge (Luffa cylindrica). Leafminer-infested leaves of
the host plants were collected every two-week. The laboratory observation was carried out
to identify parasitoid species, and to determine the apparent parasitism of L. sativae by
those parasitoids. Fourteen species of the hymenopterous parasitoids found in the
vegetable crops were Asecodes sp., Chrysonotomyia sp., Diglyphus albiscapus, Diglyphus
sp., Diphoropria kushell, Diphoropria sp., Gronotoma sp., Hemiptarsenus varicornis,
Neochrysocharis okazakii, Neochrysocharis sp., Opius sp., Quadrasticus liriomyzae,
Quadrastichus sp, and a mymarid wasp (an unidentifiable species). In South Sumatera, all
the parasitoids except H. varicornis were reported for the first time parasitizing L. sativae
larvae. The apparent parasitism by those parasitoids amounted to 42.86%. H. varicornis
was the most abundant compared to the others.
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Introduction

Leaf miner, Liriomyza sativae has spread virtually worldwide from South America
(Weintraub & Horowitz 1995). In Indonesia, the leaf miner was first found in 1996 in West
Java (Rauf et al. 2000). Since this time the pest has spread to many vegetable production
areas throughout Java and Sumatera where it caused heavy damage on cucumber.
Several farmers reported yield losses as high as 60% (Rauf & Shepard 2001). In early
2000, L. sativae also was found in South Sumatera (Herlinda 2003). It is now an economic
pest of great important, especially on cucumber, tomato, and beans in South Sumatera
(Herlinda 2003; Herlinda et al. 2003).

L. sativae is highly polyphagous insect that infests a large number of horticultural
crops and weeds (Waterhouse & Norris 1987). L. sativae can cause direct and indirect
damage (Minkenberg & van Lenteren 1986). Direct damage by larval feeding on palisade
parenchyma tissue can reduce the photosynthetic capacity of the plant up to 62% (Johnson
et al. 1983). Indirect injury occur when both adult males and females feed (Matteoni &
Broadbent 1988). Adult females perforate the upper and lower leaf epidermis with their
ovipositor to feed and lay eggs. It results in cosmetic damage to the crops also facilitates
the spread of various plant diseases (Miranda et al. 1998).

Liriomyza spp. are known to have many natural enemies, particularly in their native
home in the New World (Murphy & LaSalle 1999). Indigenous parasitoid communities of
Liriomyza spp. are diverse within their native ranges and there is evidence that in pesticide
free areas these can regulate leafminers. They can also be diverse in their adventive
ranges in continental areas, as invading Liriomyza spp. quickly attract local parasitoids
(Weintraub & Horowitz1995). Throughout Indonesia, a number of parasitoids of Liriomyza
huidobrensis have been recorded (Rauf et al. 2000). In West Java, 19 species of
parasitoids of L. sativae were found (Susilawati 2002), but in South Sumatera they have not

been reported, yet. To control the leaf mining flies by the parasitoid, it is necessary first to
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identify the parasitoid species, and to determine its potential. The objectives of this study
were to identify species of L. sativae parasitoids associated with vegetable crops, i.e. long
bean (Vigna sinensis), current tomato (Lycopersicum pimpeneliifolium), cucumber
(Cucumis sativus), and vegetable sponge (Luffa cylindrica) in South Sumatera, and to

determine the apparent parasitism of L. sativae by those parasitoids..

Materials and Methods

Surveys for L. sativae infested crops were done in Gelumbang, Kayu Agung,
Inderalaya, Talang Kelapa, Sukarami, Talang Buruk, and Kenten. Each location was
visited at two-week intervals from March to August 2005. The rainy season lasted from
March to April and the dry one lasted from May to August. Leaves of different host plants
infested by the leafminer collected were over 100 per host per location. Species of the host
plants were recorded. The host plants in each location were long bean, current tomato,
cucumber, and vegetable sponge. The area of each field crop in all locations varied (0.25-1
ha).

In the laboratory, the leaf samples from different host plants and locations were held
in different insect boxes (diameter 35 cm, height 50 cm) at room temperature (24-26 °C).
L. sativae and its parasitoids emerged from the field samples were recorded daily, and
preserved in vials containing 70% ethyl alcohol. The parasitoids were identified using
insect external morphology and according to Konishi (1998).

The number of parasitoids emerged were analyzed by tabulation, and data were
presented to tables and graphic description. The apparent parasitism that was percentage
of the number of parasitoids emerged divided by the total insect hosts and adult parasitoids

emerged was determined according to Valladares and Salvo (2001).
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Results

We found 14 species of hymenopteran parasitoids associated with L. sativae on
vegetable crops in South Sumatera (Figure 1, 2, and 3). They were Asecodes sp.,
(Hymenoptera: Eulophidae), Chrysonotomyia sp. (Hymenoptera: Eulophidae), Diglyphus
albiscapus (Hymenoptera: Eulophidae), Diglyphus sp., Diphoropria kushell, (Hymenoptera:
Diapriidae), Diphoropria sp., Gronotoma sp. (Hymenoptera: Eucoilidae), Hemiptarsenus
varicornis (Hymenoptera: Eulophidae), Neochrysocharis okazakii (Hymenoptera:
Eulophidae), Neochrysocharis sp., Opius sp. (Hymenoptera: Braconidae), Quadrasticus
liromyzae (Hymenoptera: Eulophidae), Quadrastichus sp., and a mymarid wasp (an
unidentifiable species from Mymaridae). All the parasitoids parasitized the larvae of L.
sativae.

The most common parasitoid found on long bean field was N. okazakii, the apparent
parasitism by this species varied (8-21%) (Table 1). The parasitism increased in dry
season from May to August, but in rainy season it was lower (Figure 4). The highest level

of the total parasitism reached 40%.

There were nine parasitoid species found on current tomato field (Table 2). The
parasitoid that was the most frequently found during surveys on this field was D.
albiscapus, its parasitism amounted 18.1%. The parasitism began to increase on May, and
gradually increased as the dry season occured. The highest level of the total parasitism on

the current tomato field reached 42.1%.

The apparent parasitism by the parasitoids attacking L. sativae associated with
cucumber was low in the beginning of the surveys, and then increased rapidly during May
up to the last survey (August) (Table 3). H. varicornis was the most abundant parasitoids
compared to the others found on cucumber field. The peak parasitism by this parasitoid

was 22.7% and occurred in May.
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H. varicornis was also the most common parasitoids found on vegetable sponge
field. We found 11 parasitoid species on this field (Table 4). The apparent parasitism by
those parasitoid increased rapidly in May (42.86%). The parasitism of L. sativae by the

parasitoids on this field was the highest compared to the others found on other fields.

Discussion

We found a total of 14 species, of these 14 there were 9 species of eulophid
parasitoids. This family is one of the cosmopolitan parasitoids of Liriomyza spp. around the
world (Waterhouse & Norris 1987). Rauf and Shepard (2001) reported among 13 parasitoid
species of L. huidobrensis found in Indonesia, 10 species of eulophid parasitoids
(Asecodes sp., Chrysocharis sp., Cirrospillus ambiguus, Closterocerus sp., Hemiptarsenus
varicornis, Neochrysocharis formosa, Neochrysocharis sp., Pnigalio sp., Quadrastichus sp.,
Zagrammosoma sp.), and only one spesies of Eucoilidae (Gronotoma sp.), Braconidae
(Opius sp.), and Pteromalidae (Sphegigaster sp.). Murphy and LaSalle (1999) have been
reviewed that a total of 37 parasitoid species of Liriomyza spp. was found in Asia and 26
species of those were Eulophid, and 4 pteromalid, 3 braconid, and 4 eucolid parasitoids.
In South Sumatera, all the parasitoids except H. varicornis were reported for the first time

parasitizing L. sativae larvae.

More parasitoid species found on cucumber field than the other locations due to
some parasitoids have host crop preferences. Coll (1998) has shown that particular host
plant species are likely to influence the incidence of particular parasitoids. For example,
Diglyphus spp. prefer exploiting the Liriomyza spp. in celery to other host plants (Johnson
& Hara 1987). Some parasitoids have weed preferences (Genung, 1981). It is important to

determine the host plant species that could enhance the action of leaf miner parasitoids.
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Schuster et al. (1992) reported that weed patches near crops are important reservoirs for
Liriomyza parasitoids.

The abundant and parasitism by the parasitoids in this investigation varied among
the crops. The most abundant and higher level of the parasitism on cucumber and
vegetable sponge was mainly exerted by H. varicornis, but on the long bean and current
tomato, the highest parasitism was caused by N. okazakii and D. albiscapus, respectively.
However, Johnson and Hara (1987) found that Diglyphus and Neochrysocharis had tomato
preferences. Rauf & Shepard (2001) reported H. varicornis was the most common
parasitoid found in Indonesia. It is also one of the cosmopolitan parasitoids of Liriomyza
around the world (Waterhouse & Norris 1987). Although many species parasitoids are
polyphagous, some are influenced by the host plant. Unsuccessful in attempts to augment
the impact of Liriomyza parasitoid could be caused by a unfavoured host (Johnson &

Mau1986).

Levels of the parasitism by parasitoids found on all host plants were also affected by
season. The parasitism increased in the dry season, but decreased in the rainy season. In
the dry season, population of Liriomyza usually increases, and it is followed by higher
parasitism by its parasitoids. The parasitism usually increases as the host population
increases, and it is low when the host is low. Palumbo et al. (1994) has shown the

parasitism by leafminer parasitoid is found to be density dependent.
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Table 1. Apparent parasitism by parasitoids of L. sativae on longbean

Period Apparent parasitism (%) by parasitoid species Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14
%
March 11" (00)
March 25" 12 18 30
April 8" 6.2 3.1 9.3
April 22™ 4.1 4.1
May 28™ 24 16 40
June 18" 12.5 12.5 8.3 33.3
June 30" 20.8 16.6 374
July 16" 4 8 8 12 32
July 30" 4.3 8.6 17.3 30.2
August 6" 21 5.2 26.2

1 = Opius sp.; 2 = H. varicornis; 3 = Asecodes sp.; 4 = D. albiscapus; 5 = Diglyphus sp.; 6 = N. okazakii; 7 = Neochrysocharis sp.;
8 = Q. liiomyzae; 9 = Quadrastichus sp.; 10 = Gronotoma sp.; 11 = D. kushell, 12 = Diphoropria sp.; 13 = a mymarid wasp (an

unidentifiable species); 14 = Chrysonotomyia sp.

Table 2. Apparent parasitism by parasitoids of L. sativae on current tomato

Period Apparent parasitism (%) by parasitoid species Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14
%
March 11" 11.5 1(10)5
March 25" 6.2 93 15.5
April 8" 96 3.2 12.8
April 22 10.3 34 13.7
May 28" 57 14.2 11.4 31.3

June 18" 7.6 7.6 15.2
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June 30" 115 76 192 3.8 42 1
July 16" 185 7.4 3.7 29.6
July 30™ 10 10 5 25
August 6" 181 4.5 18.1 40.7

1 = Opius sp.; 2 = H. varicornis; 3 = Asecodes sp.; 4 = D. albiscapus; 5 = Diglyphus sp.; 6 = N. okazakii; 7 = Neochrysochatris sp.;
8 = Q. liiomyzae; 9 = Quadrastichus sp.; 10 = Gronotoma sp.; 11 = D. kushell, 12 = Diphoropria sp.; 13 = a mymarid wasp (an

unidentifiable species); 14 = Chrysonotomyia sp.

Table 3. Apparent parasitism by parasitoids of L. sativae on cucumber

Period Apparent parasitism (%) by parasitoid species Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14
%

March 11" 15.3 1(51)3
March 25" 8.3 10 18.3
April 8" 5.9 5.88
April 22 9.5 9.5
May 28" 13.6 227 36.3
June 18" 5 26.3 31.3
June 30" 13 86 43 25.9
July 16" 13 86 86 43 25.9
July 30" 5.8 11.7 23 40.5
August 6" 12 16 1.2 29.2

1 = Opius sp.; 2 = H. varicornis; 3 = Asecodes sp.; 4 = D. albiscapus; 5 = Diglyphus sp.; 6 = N. okazakii; 7 = Neochrysocharis sp.;
8 = Q. liiomyzae; 9 = Quadrastichus sp.; 10 = Gronotoma sp.; 11 = D. kushell, 12 = Diphoropria sp.; 13 = a mymarid wasp (an

unidentifiable species); 14 = Chrysonotomyia sp.
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Period Apparent parasitism (%) by parasitoid species Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14
(%)
March 11" 0
March 25" 14.2 14.2
April 8" 16 4.7 20.7
April 22 8 8 16
May 28" 9.53 33.33 42.86
June 18" 8.6 21.7 30.3
June 30" 8 12 20
July 16" 18.1 13.6 31.7
July 30" 18.1 9 9 36.1
August 6" 5 10 10 10 4.1 39.1

1 = Opius sp.; 2 = H. varicornis; 3 = Asecodes sp.; 4 = D. albiscapus; 5 = Diglyphus sp.; 6 = N. okazakii; 7 = Neochrysocharis sp.;

8 = Q. liriomyzae; 9 = Quadrastichus sp.; 10 = Gronotoma sp.; 11 = D. kushell; 12 = Diphoropria sp.; 13 = a mymarid wasp (an

unidentifiable species); 14 = Chrysonotomyia sp.
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Figure 1. Adult parasitoids of L. sativae: (A) Opius sp.; (B) H. varicornis; (C) D.
albiscapus; (D) Diglyphus sp.; (E) N. okazakii; and (F) Neochrysocharis sp.
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Figure 2. Adult parasitoids of L. sativae: (A) Asecodes sp.; (B) Quadrasticus liriomyzae;
(C) Quadrastichus sp.; (D) Gronotoma sp.; (E) D. kushell, and (F) Diphoropria
sp.
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Figure 3. Adult parasitoids of L. sativae: (A) a mymarid wasp (an unidentifiable species);
and (B) Chrysonotomyia sp.
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Figure 4. Apparent parasitism dynamics of L. sativae on vegetable crops
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