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ABSTRACT 

Insect gall inducers are important pests on eucalyptus that formed galls on leaves, twigs, and roots. Many eucalyptus 

clones have been cultivated and planted for timber production in Sumatera. A study of eucalyptus clone resistance 

to leaf galls was done in Mt. Mutis, East Nusa Tenggara Province. One of the aims of the study was to identify the 

parasitoids associated with gall inducers on eucalyptus clones. The research was conducted from October 2017 to 

July 2018. Fifty-seven clones with 15 plants for each clone were planted in Mt. Mutis, NTT. Galls were observed 

in the field biweekly for its characteristics and occurrences. Individual galls were collected for rearing to obtain the 

gall inducers and parasitoids. There were three species of parasitoids identified from two gall inducers. The 

parasitoid Eurytoma sp. (Hymenoptera: Eurytomidae) emerged from the gall caused by Fergusonina sp. (Diptera: 

Fergusoninidae) and Ophelimus sp. (Hymenoptera: Eulophidae), Bracon sp. (Hymenoptera: Braconidae) emerged 

from the gall caused by Fergusonina sp., and Megastigmus sp. (Hymenoptera: Torymidae) emerged from the gall 

caused by Ophelimus sp. Parasitoid with the highest population was Eurytoma sp. on the gall inducer Ophelimus 

sp. The basic information of the parasitoids and their hosts on eucalyptus is very valuable data for the development 

of a biological control program on eucalyptus. 
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1. INTRODUCTION

Based on the latest data from BPS 2017 [1], eucalyptus is

the fourth largest timber producer in Indonesia (7.75%). One 

problem in eucalyptus cultivation is pests and pathogens. 

Insect gall inducers are important pests on eucalyptus that 

formed galls on leaves, twigs, and roots. Gall inducers of 

eucalyptus in the field can be controlled using natural enemies 

in the form of parasitoids originating from the order 

Hymenoptera. Parasitoid is an insect that lives as a parasite in 

or on the body of another insect (host insect) to take nutrients 

from the insect as food so that it kills slowly [2]. 

Parasitoids that are usually used to control gall inducers of 

eucalyptus are Closterocerus chameolon Girault 

(Hymenoptera: Eulophidae), Stethynium ophelimi Huber 

(Hymenoptera: Mymaridae), and Quadratichus mendeli Kim 

and La Salle (Hymenoptera: Eulophidae) [3]. In addition to 

these four parasitoids, there are also parasitoids that can 

suppress gall inducer population originating from the order 

Diptera and the order Hemiptera. Zelostemma chionocloae 

Buhl (Hymenoptera: Platygasteridae) is one of parasitoid that 

can control gall inducer Eucalyptodiplosis sp. (Diptea: 

Cecidomyiidae) on eucalyptus [4], while parasitoid that can 

control Glycaspis sp. (Hemiptera: Psyllidae) is Psyllaephagus 

bliteus Riek (Hymenoptera: Encyrtidae) [5]. 

All information about species that can control eucalyptus 

gall inducers are used in many countries, such as India, 

Australia, South Africa, New Zealand, and USA. Data 

regarding parasitoid of eucalyptus gall inducers in Indonesia 

is very limited, so one of the aims of this research is to get 

basic information about parasitoids that can naturally control 

gall inducers on eucalyptus. The data can be used to develop 

biological control program on eucalyptus. 

1.1. Materials and Methods 

The observation was done on October 2017 until June 

2018 in Mount Mutis, East Nusa Tenggara. Galls were 

observed on 855 seedlings from fifty-seven clones with 15 

plants for each clone that planted in field, Mount Mutis, East 

Nusa Tenggara. Eucalyptus seedlings were obtained from 

Riau and North Sumatra Province that were 3 months old on 

July 2017. The seedlings planted on October 31st 2017 in three 

different blocks. Observation in the field started two weeks 

after planted and observed biweekly for gall characteristics 

and occurrences. Leaves with galls were cut off and stored on 

plastic. Eucalyptus leaf galls were reared until the insect 

emerged; the insect was then put into insect Eppendorf tube 

with 70% alcohol. 
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The insects were identified to the genera level based on 

morphological characters. Identification was done using 

identification keys Classification of Chalcid Flies 

(Superfamily: Chalcidoidea) [6], Manual of Nearctic Diptera 

[7], dan Guide to Aquatic Invertebrates of The Upper Midwest 

(Diptera: (Aquatic and Semiaquatic True Flies)) [8]. 

Identification and photograph were carried out using stereo 

microscope Olympus SZ51 and Leica M205C with digital 

camera Leica DFC450 and LAS V.4.4.0 application (Build: 

454) that are connected to a computer. Insects that have been

identified were then distinguished based on their role in the

form of gall inducers or parasitoids. Level of parasitism were

calculated to find out how effective the parasitoids can control

gall inducers.

1.2. Our Contribution 

This paper discusses the potential of parasitoids for 

biological control of eucalyptus gall inducers. Insects that 

emerged naturally from gall inducers can be interpreted to be 

the natural enemy of gall inducers, called parasitoid. Some 

phytophagous insects serve as a trigger for the existence of 

parasitoids. The interaction between host and parasitoid 

population indicates that the food chain is occurring. The use 

of suitable parasitoid for the development of gall inducer 

biological control is done by counting the number of 

individual parasitoid and the level of parasitism. This research 

could obtain information on parasitoids and their hosts on 

eucalyptus which is a very valuable data for the development 

of biological control program for the eucalyptus forest 

industry. 

1.3. Paper Structure 

The rest of the paper is organized as follows. Section 2 

explains there were three parasitoid species that emerged from 

two gall inducers. This section tells about the parasitoids 

emerged from two different shapes of gall in eucalyptus and 

level of parasitism. In addition, this section tells about 

morphological characters and other characters from 

parasitoids that emerged from the galls. These results are 

newly reported in Indonesia and discussed with that 

conducted in Mt. Mutis. Finally, section 3 concludes the most 

dominant parasitoid found from gall inducers and the present 

biological control program on eucalyptus forest industry. 

2. RESULTS AND DISCUSSION

There were three species of parasitoids of gall inducers

identified from two gall inducers, Fergusonina sp. (Diptera: 

Fergusoninidae) and Ophelimus sp. (Hymenoptera: 

Eulophidae). Galls that were caused by two different gall 

inducers had different shapes (Figure 1). The parasitoids of 

gall inducers were Eurytoma sp. (Hymenoptera: 

Eurytomidae), Bracon sp. (Hymenoptera: Braconidae), and 

Megastigmus sp. (Hymenoptera: Torymidae) (Figure 2).  

a b 

Figure 1 Leaf gall shapes on eucalyptus from two gall inducers: (a) Fergusonina sp., (b) Ophelimus sp. 
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There was one parasitoid that emerged from two different 

gall inducers, it was Eurytoma sp. (Figure 2a). Eurytoma sp. 

had morphological characters as follows, black and not 

metallic body color; male length was smaller than female 

length at 1.23 – 1.30 mm; the antennae had yellow brownish 

color with one segment of scapus and pedicel, four segments 

of funicles and three segments of clavate [9]. Eurytoma sp. 

emerged from two different gall inducers, Fergusonina sp. 

and Ophelimus sp. In this research the level of parasitism of 

Eurytoma sp. on Fergusonia sp. was 22.22% it was lower than 

the level of parasitism on Ophelimus sp., at about 50%. 

Eurytoma sp. is a genus from the Family Eurytomidae that is 

grouped as parasitoid, because not all species in this family 

are as parasitoid. Biology of Eurytomidae varies greatly with 

the majority of species are parasitoid and the minority are 

phytophagous insects, including gall inducers [10]. 

Meanwhile other parasitoid that emerged from gall inducers 

was Bracon sp. (Figure 2b). Bracon sp. had yellow body with 

19 segments on its antennae. The rear wings had 2m-cu veins 

and 1r-m veins was usually separated into R1 and Rs [11]. 

Although Bracon sp. was one of the general parasitoids that 

usually are found naturally or when rearing pest to find out 

about its parasitoid, in this research the level of parasitism of 

Bracon sp. was the lowest from the three species of parasitoid 

that emerged from gall inducers, at about 11.11%. Bracon sp. 

only emerged from Fergusonina sp., meanwhile Eurytoma sp. 

and Bracon sp. emerged from the galls caused by Fergusonina 

sp. Both Eurytoma sp. and Bracon sp are usually used to 

control gall inducers in Australia, South Africa, Brazil, and 

India Wylie dan Speight 2012 [12]. Eurytoma sp. and Bracon 

sp. parasitize the larvae and pupa of insects from the order 

Lepidoptera and Diptera. 

The third parasitoid that emerged was Megastigmus sp. 

(Figure 2c). Adult Megastigmus sp. body had yellow 

dominant color with brown spots and the length of the body is 

the same as the length of the ovipositor. In addition, the adult 

had hyaline wings, yellow veins, and dark brown stigma. The 

antennae were clavate with transverse flagellum segments of 

the same length [13]. Megasitgmus sp. emerged from the gall 

inducer Ophelimus sp. and had parasitism level of 42.85%. 

According to previous researches, Eurytoma sp. and 

Megastigmus sp. are parasitoid that can control Ophelimus sp. 

naturally. The parasitoid that found will be indentified until 

species with morphological and molecular characteristics. In 

addition, the parasitoids obtained will be propagated and 

tested in the field to control the gall inducers. 

3. CONCLUSION

The most dominant parasitoid based on the level of

parasitism on two gall inducers, Ophelimus sp. and 

Fergusonina sp. was Eurytoma sp. The basic information of 

the parasitoids and their hosts on eucalyptus is very valuable 

data for the development of a biological control program for 

the eucalyptus forest industry.  

a b 

c 

Figure 2   Parasitoids that were found from two gall inducers on eucalyptus: (a) Eurytoma sp. (b) Bracon sp. and (c) 

Megastigmus sp. 
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