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ABSTRACT 

Sesami is one industrial plant with many advantage characters. But as other plants, sesami is 
infested by many insect pests. Sesami leaffolder Antigastra catalaunalis (Dup.) is one of most important 
pest which appeared very common and damaged sesami production in Vietnam, where sesami is 
growing popular. To control this insect pest, farmer use chemical insecticides. But using chemical 
insecticides is not good any more for not only natural enemies, but also effect on biological balance, 
environmental pollution, impact negative on human health. So, in order to protect sesami production 
and our environment, investigate studying on parasitoid of sesami leaffolder Elasmus sp. (Hym.: 
Eulophidae) is needed. The life cycle of Elasmus sp. was about 9.17 ± 1.68 days under conditions of 29.9 
± 2.8oC temperature and 78.5 ± 3.7% humidity at photoperiod of 14L : 10D. Supplemental food quality 
affected adult longevity, as well as oviposition capacity. Individuals which were fed pure honey can 
outlive those fed with 50 and 10% honey solution (10.7 days compared to 8.8 and 5.7 days); while those 
fed pure water lived only 3.9 days. And female can parasited 57.5, 44.8, 31.2 and 21.9 individuals of host 
with a number of egg of 241.4, 179.7, 128.5 and 87.1 eggs/female respectively. The behaviour of laying 
egg on host larvae of Elasmus sp. is agregated. Average number of egg laid by female on one larval host 
of 3rd or 4th instar is about 4.38 eggs/individual. In condition of laboratory (average temperature and 
humidity of 29.9 ± 2.8oC and 78.5 ± 3.7%), the emergence ratio of Elasmus sp. was 83.1 ± 17.9% and sex 
ratio was 1male: 2.4females. The suitability of larval host was 2nd to 4th instars.  

Keywords: Food supplement, natural enemies, longevity, life cycle, oviposition. 

TÓM TẮT 

 Sâu cuốn lá vừng (Antigastra catalaunalis (Dup.)) là loài sâu hại quan trọng xuất hiện phổ biến ở 
những nơi trồng vừng ở Việt Nam. Loài ong ngoại ký sinh tập thể Elasmus sp. (Hym.: Eulophidae) 
trên sâu cuốn lá vừng có vòng đời trung bình 9,17 ± 1,68 ngày ở điều kiện nhiệt - ẩm độ trung bình 
29,9 ± 2,8oC; 78,5 ± 3,7% và chế độ quang chu kỳ (sáng: tối) là 14L : 10D. Chất lượng thức ăn thêm có 
ảnh hưởng đến thời gian sống của trưởng thành cũng như sức đẻ trứng. Những cá thể được ăn thêm 
mật ong nguyên chất có thể sống dài hơn những cá thể ăn thêm dung dịch mật ong 50 và 10% (10,7 
ngày so với 8,8 và 5,7 ngày tương ứng); trong khi những cá thể được ăn thêm nước cất chỉ sống 
được 3,9 ngày. Và một ong cái có thể đẻ trứng ký sinh trên 57,5; 44,8; 31,2 và 21,9 vật chủ với số 
trứng tương ứng là 241,4; 179,7; 128,5 và 87,1 quả/cái. Tập tính đẻ trứng ký sinh của ong Elasmus sp. 
Là đẻ nhiều quả trứng lên một sâu non vật chủ tuổi 3 hoặc 4, trung bình 4,38 quả/vật chủ. Trong điều 
kiện phòng thí nghiệm (29,9 ± 2,8oC; 78,5 ± 3,7%), tỷ lệ vũ hóa của ong Elasmus sp. Là 83,1 ± 17,9%); 
tỷ lệ giới tính là 1đực : 2,4cái và tuổi vật chủ thích hợp cho ký sinh là tuổi 2 đến tuổi 4. 

Từ khóa: Đẻ trứng, thiên địch, thời gian sống, thức ăn thêm, vòng đời.  
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1. INTRODUCTION 
Sesame (Sesamum indicum L., 

Pedaliaceae) is a very old cultivated crop and 
thought to have originated in Africa (Ram et 
al., 1990). Sesame is an annual industrial 
plant that contain a huge nutrition. In sesami 
seed contain about 50% oil, 25% protein, 5% 
mineral subtance, 1% calcium, 3% acid, 4% 
cenlulo, etc ... (Nguyen Vy et al., 1996). There 
are many foods in which sesame is an 
ingredient, ex. sesame cakes, wine, brandy, 
salad and cooking oil, ... Europeans sometimes 
use it as a substitute for olive oil. Sesame oil is 
an excellent salad oil and is used by the 
Japanese for cooking fish. Sesame seed has a 
nutty taste when the seed is roasted. Bread, 
breadsticks, cookies, chocolate, and ice cream 
are ideal products for roasted natural sesame 
seed ... (Morris, 2002). But as many other 
plants, sesami is attached by many insect 
pests. Among the pests, leaf roller/webber 
(capsules borer or shoot borer) Antigastra 
catalaunalis (Dup.) is one serious pest on 
sesami, in case of severe infestation, yield is 
affected considerably (Singh et al., 1985, 1986, 
Chaudhry et al., 1989), Baskaran et al., (1991) 
and Muzaffar et al., (2002). To control this 
pest, farmer use chemical insecticides which 
could be toxic to natural enemies, thus 
disturbing the biological balance in the field 
and contaminating the environment. Sesami 
leaf roller/webber has several natural enemies 
(Kuma et al., 1994; Muralibaskaran et al., 
1990). Thus, the use of natural enemies for 
sesami leaf roller/webber management is a 
very important strategy that needs to be 
explored.  

Nghe An is one of very few provinces 
that grow sesami in Vietnam with area 
about 6.306 ha in 2006, average yield of 491 
kg/ha and production about 3.097 tons, more 
than 2005 two times. The main insect pest 
were army worm (Spodoptera litura), sesami 
leaffolder (Antigastra catalaunalis), boll 
worm (Helicoverpa armigera) and aphid. 
Method of controling these insect pests 
mainly based on chemical insecticides, such 

as Match 50ND, Polytrin 440ND and Sherpa 
25EC. In order to protect sesami production 
as well as environment and natural enemies, 
we need to investigate on studying on insect 
pest’s natural enemies.  

2. MATERIALS AND METHODS 

Sesami (black seed), local variety is very 
common variety that is growing from old 
time till today in Nghe An, Ha Tinh 
provinces. These provinces are far from 
Hanoi about 300-350km in South direction. 
The growing period of this sesami variety is 
about 70-75 days, is very suitable for 
growing in sandy soils under the local 
conditions, with rather high yield potential 
(Vu N. Thang et al., 2004). The advantage 
character of this sesami local variety is that, 
it can be grown in two crops per year (spring 
and summer crop) due to the adoptation to 
the weather of these provinces. Sesami 
leaffolder Antigastra catalaunalis (Dup.) and 
its larval parasitoid Elasmus sp. were 
investigated for studying in this experiment. 

Mass rearing of host A. catalaunalis 
Host last instar larvae and pupae of leaf 

roller/webber, A. catalaunalis (Dup.) were 
collected from sesami fields in Nghi Loc 
district of Nghe An province in the spring 
crop of 2010. The pupae and larvae collected 
were kept separately in plastic cups (10cm, 
bottom diameter, 12cm (top diameter) x 
11cm (height) in the laboratory of the 
Faculty of Agriculture, Forestry and Fisher, 
Vinh University. Larvae were fed sesami 
leaves every 2 days until these started to 
pupate. Observations took place every day 
until adult emergence. After emergence, all 
adults of both sexes were released into a 
small net house (5 x 4 x 2m, L x W x H), 
where host adults were free to oviposit on 15 
days-old sesami plants. Larvae fed on the 
sesami plant. Every ten larvae of 2nd, 3rd and 
4th instar were collected and introduced 
separated each instar into a mica box (20 x 
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10 x 10 cm, L x W x H) with sesami leaves 
for the parasitoid Elasmus sp. experiments. 

2.1. Mass rearing of parasitoid Elasmus sp. 
Parasitized host larvae, collected from 

sesami fields in Nghi Loc, Nghe An in the 
spring season of 2010, were kept under 
laboratory conditions of temperature: 25±1oC 
and humidity of 75±2% with 16L:8D 
photoperiod in the laboratory of the Faculty 
of Agriculture, Forestry and Fisheries, Vinh 
University until adult emergence. Adults 
were kept in mica boxes (7 × 9cm, diam. × 
height) in an incubator with pure honey by 
placing small drops on the wall of the box 
using a toothpick. To produce parasitoids, 
couples of Elasmus sp. (at any age) were 
introduced into mica boxes containing five 
larvae of 3rd to 4th instars, for 24 hours under 
conditions of average temperature of 29.9 ± 
2.8ºC and average humidity of 78.5 ± 3.7 % 
at 14L:10D photoperiod. These were 
replaced with another set of 5 larvae the 
next day, and transferred to another mica 
box until adult emergence. 

 2.2. Biology and life cycle of Elasmus sp. 
Thirty parasitized host larvae were 

taken and kept separately in glass type of 
1.5 × 12cm (Dia. × Length) with sesami 
young leaves provided as food. Observation 
took place every day under binoculars to 
determine developmental stage (egg, larva 
and pupa) until adult emergence. 

For adult pre-oviposition stage, 15 
couples of adult Elasmus sp. were 
introduced into 15 mica boxes, which each 
contained 5 host larvae of 3rd instar of A. 
catalaunali. Adult Elasmus sp. were fed 
with pure honey. Treatment was arranged in 
condition of temperature of 29.9 ± 2.8ºC and 
humidity of 78.5 ± 3.7 % at 14L : 10D 
photoperiod. The host larvae were collected 
every two hours for 12 hours, 6am to 6pm, 
and replaced with another set of 5 
unparasitized larvae. All of the host larvae 
in this treatment were observed for Elasmus 

sp. eggs to determine the pre-oviposition 
stage. 

2.3. Longevity, oviposition capacity 
The effect of food on longevity, 

oviposition capacity of Elasmus sp., was 
evaluated using 4 treatments: (1) pure 
honey, (2) honey solution 50% (3) honey 
solution 10% and (4) pure water. Each 
treatment arranged at least 10 pairs of male 
and female wasps at the first day after 
emergence into separate glasses which 
contained 5 larvae of host of 3rd instar 
(according to the results of the treatment of 
host age suitability to parasitoid). 
Treatments were arranged under conditions 
of average temperature about 29.9ºC ± 2.8 
and humidity of 78.5 ± 3.7 % at 14L : 10D 
photoperiod. Unparasitized host larvae 3rd 
instar were replaced every day until females 
of the parasitoid died. Observations took 
place everyday until all adults of Elasmus 
sp. died. The life span and number of egg 
laid of each individual Elasmus sp. adult 
was recorded.  

2.4. Behaviour of laying egg on host 
larvae of Elasmus sp. 

To determine the number of egg laying 
on host larvae, after contacting with 
parasitoid adults for 24 hours, took host 
larvae outside and observed the body of each 
individual and counted the number of eggs 
that laid on body of each individual host. 
The number of host larvae tested was 75. 

2.5. Emergence and sex ratio of Elasmus sp.  
All number of parasitoid Elasmus sp. 

pupae obtained during treatment time (April 
and May, 2010) from sesami fields in Nghi 
Loc, Nghe an and in the laboratory of the 
Faculty of Agriculture, Forestry and Fisher, 
Vinh University, were observed and counted 
the number of adults emerged (number of 
male and female) for determination 
emergence and sex ratio. 
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Table 1. Life cycle of Elasmus sp. feeding larvae of A. catalaunalis 
Development time (days) 

Development stage 
No. of 

individuals 
tested Minimum Maximum Mean ± SD 

Egg 30 0.75 1.25 1.05 ± 0.04 

1st instar 30 0.79 1.17 0.98 ± 0.04 

2nd instar 30 0.92 1.33 1.08 ± 0.05 Larvae 

3rd instar 30 0.96 2.00 1.18 ± 0.08 

Pupae 30 4.00 5.50 4.71 ± 0.20 

Pre-oviposition 15 0.12 (3h) 0.21 (5h) 0.17 ± 0.02 

Life cycle 15 7.54 11.46 9.17 ± 1.68 

Note: average temperature: 29.9 ± 2.8ºC; average humidity: 78.5 ± 3.7 % 

2.6. Suitability of host age to parasitoid 
Elasmus sp. 

Every instar of host larvae was 
arranged to contact with parasitoid adult 
females in separate glass vial, each 
containing 5 immature host larvae of the 
same age with seami leaves as food. Host-
parasitoid contact was 24 hours at 14:10 
(L:D). This experiment helped to determine 
host stage appropiate for development of 
pparasitoid larvae and the effect of host age 
on parasitoid vigour (Bradleigh et al., 1980). 

3. RESULTS AND DISCUSSION 

3.1. The life cycle of Elasmus sp.  
The developmental period of parasitoids, 

is one important biocharacter, because this 
increases the number of generations. If this 
period is short, it can increase the number of 
generations, and of course, it depends on 
temperature conditions. On the other hand, 
it can represent the suitable time between 
host and parasitoid.  

The developmental period of egg, larval 
instar and pupa of Elasmus sp. on host A. 
catalaunalis is an average of 9.0 days (varied 
from 7.42 to 11.25days) at temperature of 
29.9 ± 2.8ºC and 78.5 ± 3.7% realtive 

humidity. The egg development is about one 
day, immature larvae about 3 days, pupae 
take about 5 days. Adult pre-oviposition 
period is very short, it ranged from 3 to 5 
hours (about 0.12 to 0.21days respectively), 
while the life cycle averaged about 9.17 ± 
1.68 days (Table 1).  

Comparing the life cycle of other 
ectoparasitoid parasitoids such as, 
Dineulophus phtorimaeae (de Santis) 
(Hymenoptera: Eulophidae), feeding on Tuta 
absoluta (Lepidoptera: Gelechiidae) in 
Tomato plant, the developmental time was 
11.17 ± 0.60 days (María et al., 2010), the life 
cycle of Elasmus sp. is shorter 2 days. But at 
low temperature (20.6°C in condition of the 
laboratory), the development time of 
gregarious, ectoparasitoid Elachertus 
cacoeciae (Howard) on laboratory-reared 
spruce budworm larvae (Choristoneura 
fumiferana (Clemens)) from eggs to adults 
was approximately 20 days (Jeffrey et al., 
1997). For Euplectrus melanocephalus Girault 
(Hymenoptera: Eulophidae), the development 
from egg to adult occupied 12-13 days at 25°C 
when parasited on larvae of fruit-piercing 
moths Eudocima materna (L.) (Lepidoptera: 
Noctuidae: Catocalinae) from northern 
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Queensland (Jones et al., 1999). The 
developmental period of the Eulophid 
Hyssopus pallidus (Askew) on codling moth 
Cydia pomonella (L.) under condition of 
laboratory of 22-24oC and 60-80% RH was 
about 15-16days (Kathrin et al., 2001). 
Another eulophid, Semielacher petiolatus 
Girault parasitized on citrus leafminer, 
Phyllocnistis citrella Stainton, the 
development time was significantly different 
between the sexes (9.1-9.5 days for females 
and 8.4-8.7 days for males) at 25°C (Un Taek 
et al., 2005). All these research results meant 
that, eulophid parasitoids have their life cycle 
relative short, they can develope their 
population in short time. So that, they are 
beneficial natural enemies which can control 
the population of agricultural insect pests. 

3.2. Effect of supplemental food quality 
on adult longevity, oviposition capacity 

Longevity and fecundity of female 
wasps are two decisive factors for the 
effectiveness of parasitoid species as 
biological control agents. Accessibility and 
suitability of nutrient sources determine 
parasitoid survival and reproduction. In 

many hymenopterous parasitoids, the 
reproductive success is influenced by 
supplemental feeding (Thompson 1999). 
Supplemental nutrients such as, host, 
nectar, water and honeydew feeding are 
frequent adult parasitoid behaviors to cover 
nutritional needs. In nature, there are 
different types of food that wasps can find 
and feed for their life and existence such as 
aphid’s honey dew (residue from digestion), 
honey/nectar from flowers, rain-water or 
dew-water. These sources contain different 
concentrations of honey, some of them 
contain a high honey concentration, and 
can be considered as pure honey. Others 
contain less honey, and can be considered 
50% or 10% honey solution. In the 
treatments, based on it is supposed that 
wasps have found the supplemental food 
which contain different concentration of 
honey: (1) high concentration of honey 
(considered as pure honey); (2) diluted 
honey (similar to 50% honey solution); (3) 
less diluted honey (similar to 10% honey 
solution); and (4) only rain-water or dew-
water (considered as pure water).  

Table 2. The effect of food on longevity and oviposition capacity of the wasp, 
Elasmus sp. 
Longevity Oviposition capacity 

Food 
No. of 
adults 
tested Min Max Mean ± SD No. of host 

parasited (Ind.) 
No. of egg laid 
(eggs/female) 

Pure honey 22 7.5 16.0 10.7 a 57.5 a 241.4 a 

Honey solution, 
50% 

19 4.5 15.5 8.8 b 44.8 b 179.7 b 

Honey solution, 
10% 

21 3.0 11.0 5.7 c 31.2 c 128.5 c 

Pure water 20 2.0 7.0 3.9 d 21.9 d 87.1 d 

Note: average temp: 27.9ºC ± 2.4; average humidity: 72.5±4.6 %;  
Mean values followed by the same letter within a column do not differ significantly at P < 0.05 by 
DMRT. 
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The adult eulophid wasp, Elasmus sp. 
which were fed with pure honey, lived longer 
than those that were fed 50, 10% honey 
solution, 10.7, 8.8 and 5.6 days respectively. 
Those fed pure water lived for a very short 
time, 3.9 days (Table 2). Data analysis showed 
that the effect of supplemental nutrition on 
wasp longevity was statistically significant at 
P ≤ 0.05. Similar result for oviposition capasity 
of female Elasmus sp. those were fed with 
pure honey, parasited a higher number of host 
and laid a higher number of egg on larval host 
body than others that were fed 50, 10% honey 
solution and pure water (57.5, 44.8, 31.2 and 
21.9 host larvae per parasitoid female during 
her lifespan and 241.4, 179.7, 128.5 and 87.1 
eggs per female respectively). Comparing with 
other ectoparasitoid eulophid Euplectrus 
melanocephalus Girault, on larvae of fruit-
piercing moths Eudocima materna (L.). 
(Noctuidae) in northern Queensland, female 
parasitoids provided with honey survived 21 
days (range = 1-42) and deposited 112 eggs 
(range = 11-196) (Jones, et al., 1999), the 
female of Elasmus sp. lived shorter (10.7 days 
which were fed pure honey, but deposited a 
higher number of eggs (average 241.4 eggs) 
(Table 2). Compared with another gregarious 
ectoparasitoid Eulophus pennicornis (Nees) 

larvae of the tomato moth, Lacanobia oleracea 
Linnaeus, an individual females can oviposit 
only four hosts during their lifespan (Marris et 
al., 1995), Elasmus sp. could parasite a bigger 
number of host (range 21.9 to 57.5) (Table 2). 
After Mafi et al., (2010), ectoparasitoid 
Sympiesis striatipes Ashmead (Hym.: 
Eulophidae) of citrus leaf miner Phyllocnistis 
citrella Stainton, individual fecundity varied 
from 83.0 to 206.0 with mean number of 132.4 
± 13.97 eggs per female, the individual 
fecundity of Elasmus sp. was much higher if 
adult female feed Pure honey or Honey 
solution 50% (179.7 - 241.4 eggs per female). 

3.3. The behaviour of laying egg on host 
larvae of Elasmus sp. 

The hymenopterious, gregarious 
parasitoid behaviour of laying egg on/in host 
is offten many eggs per one host individual. 
That’s one good character for their progeny 
existence and development in nature. The 
number of eggs that one parasitoid female 
decide to lay on host is depended on host 
size. For Elasmus sp. parasited on sesami 
leaf roller/webber A. catalaunalis, the 
average number of egg that females laid per 
one individual larval host was 4.38 ± 0.90 
eggs (ranged from 2 to 11 eggs).  

Table 3. Number of eggs laid by female of Elasmus sp. per one host  
of A. catalaunalis 

Average No. of eggs laid /1 host (eggs) No. of host larvae parasited 
(Ind.) Min. Max. Average ± SE 

75 2 11 4.38 ± 0.90 

Note: average temp: 27.9ºC ± 2.4; average humidity: 72.5±4.6 %;  

Table 4. The emergence ratio and sex ratio of Elasmus sp. in laboratory 
Time of treatment No. of individual tested (Ind.) Emergence ratio (%) Sex ratio (♂:♀) 

Apr. 2010 97 84.5 1 : 2.6 

May 2010 93 81.7 1 : 2.2 

Average 95 83.1 ± 1.2 1 : 2.4 

Note. Average temperature: 29.9 ± 2.8ºC; average humidity: 78.5 ± 3.7 % 
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Comparing with Sympiesis striatipes 
Ashmead (Hym.: Eulophidae), ectoparasitoid 
of citrus leaf miner, can laid a number of 
eggs on host larvae up to 7 eggs per host 
uner field conditions (Mafi et al., 2010), 
Elasmus sp. laid fewer number of eggs per 
host. Another gregarious ectoparasitoid 
Tetrastichus setifer Thomson (Eulophidae) 
which was considered as the best candidate 
to control L. lilii (a pest of ornamental lilies 
in North America, can lay an average of nine 
eggs per host (Lisa et al., 2005), Elasmus sp. 
could lay about a haft number of eggs per 
host compared with T. setifer (Table 3). So 
as if compared with wasps Oomyzus 
sokolowskii (Eulophidae), the number of 
wasp emerging from one host (Diamondback 
moth pupae) collected in cabbage fields 
changed seasonally with an average of 10.9 
wasps from spring to summer and 8.6 from 
autumn to winter (Uematsu et al., 2000), the 
number of eggs laid per one host by Elasmus 
sp. was much lower. But Elasmus sp. is 
surely a prospective natural parasitoid in 
controling sesami leaffolder because of 
parasiting a very high number of host 
individual (Table 2). 

3.4. The emergence ratio and sex ratio 
of Elasmus sp.  

The progeny emergence ratio and sex 
ratio of gregarious parasitoids greatly vary 
with various environmental factors. The sex 
ratio of progeny is determined as an optimal 
strategy of their mother individual and his 
argument applies, where sex ratio is 
controlled by genes acting in the female 
(Yoshito et al., 1980).  

It’s welknown that, dynamic population 
of one specie is depends on many factors, but 
most important factors are emergence ratio 

and sex ratio. If the emergence ratio of one 
specie is high, that means the dynamic 
population of it will increase well and its 
existence also is good. And of course, these 
criteries are biocharacter of each specie, are 
influented by nutrition of the female 
parasitoid. For Elasmus sp., the emergence 
ratio was very high, 83.1 ± 1.2% in condition 
of average temperature about 29.9 ± 2.8ºC 
and average humidity of 78.5 ± 3.7 %. About 
the sex ratio of Elasmus sp. on sesami leaf 
roller/webber, there was a bias for female 
parasitoid individuals compared to males, it 
was 1♂: 2.4♀ (Table 4). This can be a 
explanation for hymenopteran males being 
generally smaller than females and for 
investment ratios being biased towards 
females (John, 1980).  

Comparing with the sex ratio of 
Dineulophus phtorimaeae (de Santis) 
(Hymenoptera: Eulophidae) was equal (1: 1) 
(María et al., 2010), the sex ratio of Elasmus 
sp. is biased to female, that meant it’s better 
because female is the main factor which can 
increase their population. For Sympiesis 
striatipes Ashmead, one of the most 
abundant hymenopterous ectoparasitoid of 
Phyllocnistis citrella Stainton in Ehime 
province of Japan, the sex ratio (M: F) 
depends on host instar. Those parasitoid 
adults emerged from the third instar larvae 
of P. citrella had sex ratio of 2.2: 1.0 and 
others emerged from pupae had sex ratio of 
1.0: 3.0, respectively (Mafi et al., 2010). But 
for Elasmus sp. it did not depend on host 
instar, at any host instar, the sex ratio 
always bias to female. Acording to Umberto 
et al., (2006), the sex ratio of Pnigalio 
soemius (Walker) (Eulophidae), parasited on 
Cosmopterix pulchrimella Chambers 
(Lepidoptera: Cosmopterigidae) in condition 
of laboratory, 25°C ± 1 temperature, 60 ± 
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10% relative humidity and 12L:12D photo 
period, was 1male : 2.76 females. This data 
is similar with Elasmus sp.  

3.5. The suitability age of larval host for 
parasitoid Elasmus sp.  

The host is a living environment 
supplying nutrients for the existence and 
development of the parasitoid. Thus not all 
ages are suitable for parasitoids in term of size 
and biochemical composition of nutrients 
(Bradleigh et al., 1980). Vinson (1976) said 
that, host age suitability to parasitoid is 
considered as one character of host 
selectability of parasitoid female to host. 

Research results presented in Table 5 
indicated that the host (A. catalaunalis), of 
2nd to 4th instar appeared to be suitable for 
Elasmus sp. larval development. However, 
first instar of host larvae had a low parasitic 
percentage in comparison with the other 
ages. A possible explanation for these 
phenomena is that, the first instar larvae is 
not suitable hosts for development of the 
parasitoid larva due to lack of enough food 
source, because it’s too small size and low 
vigour. And on the other side, wasp larvae 
feeding outside, were short of nutrients, 
leeding to immature death and 
consequently, low number of wasp emerged 
from one host (0.56 wasp emerged per one 
host larva). Our field collection and 

experience also revealed that, second, third 
and fourth were hightly parasitized.  

The experiment data in Table 5 also 
shown that, the fifth larval instar of host (A. 
catalaunalis) wasn’t been laid eggs by 
parasitoid Elasmus sp., this phenomena may 
be explained that, fifth instar has a shorter 
developmental period to pupa compare with 
second, third and fourth instar larva, that may 
allow parasitoid female to escape from 
oviposition. Thus, the females preferentially 
oviposit on the second, third and fourth instar 
larva, which is recognized as a suitable host 
for parasitoid larval development. 

The research results of María et al., (2010) 
shown that, an agregarious ectoparasitoid 
Dineulophus phtorimaeae (de Santis) 
(Hymenoptera: Eulophidae), in the field, hosts 
of Tuta absoluta (Lepidoptera: Gelechiidae) in 
tomato were parasitized at the third larval 
instar. And parasitoid Elasmus sp. can 
parasited at a larger range of host instars 
(from second to fourth instars), that meant, 
Elasmus sp. can not only survive but also 
control insect pest better. Comparing with 
another ectoparasitoid (Euplectrus 
melanocephalus Girault) on larvae of the fruit-
piercing moth genus Eudocima Billberg 
(Noctuidae: Catocalinae) in northern 
Queensland, E. melanocephalus parasitised 
second- and third-instar larvae of Eudocima 
spp. (Jones et al., 1999), Elasmus sp. can 
parasited one more instar (fourth). 

Table 5. The suitability of host age (A. catalaunalis) to parasitoid Elasmus sp.  

Host age 

 
No. of host tested 

(Ind.) 
No. of host 

parasited (Ind.) 
Parasite ratio (%)

Total No. of wasp 
emerged (Ind.) 

No. of wasp 
emerged from one 

host (Ind.) 

1st instar 80 34 42.5 19 0.56 

2nd instar 80 61 76.3 196 3.21 

3rd instar 80 52 62.5 212 4.08 

4th instar 80 33 41.3 116 3.53 

5th instar 80 0 - - - 

Note. Average temperature: 29.9 ± 2.8ºC; average humidity: 78.5 ± 3.7 % 
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4. CONCLUSSION 

The gregarious ectoparasitoid Elasmus 
sp. developed in a rather short time (life 
cycle averaged 9.17 ± 1.68 days), so it can be 
reared in mass for controlling sesami leaf 
roller Antigastra catalaunalis on sesami 
field. Should use pure honey as 
supplemental food for mass rearing 
parasitoid Elasmus sp. for obtaining higher 
number of progeny. Elasmus sp. is a 
prospect natural enemy specie in biocontrol 
stragy because of its behaviour gregaration 
fecundity, with high emergence ratio and sex 
ratio biased on female. It can exist well on 
field due to a large range of larval host 
suitability (second to fourth instar). 
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