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ABSTRACT 
Obtained investigation on pomelo orchards in Mekong delta area showed that there were two 
species of (Trichogramma chilonis and Trichogramma sp.) a parasite living on eggs of citrus fruit 
borer Citripestris sagittiferella Moore (Lepidoptera: Pyralidae). These egg parasitoids, especially 
Trichogramma chilonis species, were common in the south of Viet Nam. Adults had the size, width 
(0,24±0,02 mm) and length (0,1±0,01 mm). With lifecycle of egg stage was 23,04±2,22 hours, larva 
stage 45,12±5,18 hours and adult stage 4,27±0,78 days. The effects of some insecticide active 
ingredient on Trichogramma chilonis were investigated under laboratory conditions. Testing results 
showed that all kinds of investigated active ingredients had adverse effects to T. chilonis. They 
caused the death rate of adult T. chilonis parasitoids to 100% within 12 hours after contacting with 
insecticides. Among testing ative ingredients, clothianidin gave high toxicity and caused rapidly 
death to parasitoids within one hour of contacting. Meanwhile, Petroleum Spray Oil’s gave the 
lowest effect to parasitoids. The effects of insecticides on both the parasitic capability and the ratio 
of emerging of T. chilonis showed that abamectin and emamectin were less effect on parasitoid in 
comparison with the other active ingredients. 
 
Keywords: Effect; insecticide; parasite; Trichogramma chilonis. 
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INTRODUCTION 
 
The use of pesticides in agriculture to manage 
pests and plant diseases planting, protecting crops 
is a necessary job set. However, due to their high 
toxicity, the pesticides also have negative effects 
on the environment and public health. The abuse 
using pesticides is one of the main causes of pest 
outbreaks has been recorded through outbreaks of 
brown planthoppers, spiders, thrips… in Vietnam 
and many countries around the world over the 
years, due to pests forming resistance and their 
natural enemies have been destroyed killed by 
pesticides [1]. In the system of management 
measures Integrated Pests (IPM), biological 
measures used for field pest management fields by 
using natural enemies such as parasites, weaver 
ants, etc. thereby helping to reduce the amount of 
pesticides pests used by farmers, reducing the risk 
of pollution and environmental contamination. In 
2013, the rate of fruit borer infestation Citripestris 
sagittiferella from 20-40% of the area in pomelo 
growing many provinces in Mekong delta 
(workshop fruit borer and management solutions, 
2013), causing loss of revenue to pomelo 
production in provinces in Mekong Delta area. 
Due to larvae age 2 years 4 of the species C. 
sagittiferella causes damage to part inside the fruit 
flesh, so they are less susceptible to natural 
enemies at this stage larvae attack. Furthermore, 
only if the pomelo fruit has symptoms of the 
damage, the gardener will apply chemical 
spraying, there are often low efficiency. 
Therefore, the natural enemy in the egg stage of 
the pomelo borer is very important because eggs 
are usually attached to the outside of the pomelo 
peel should be easily killed by Trichogramma. 
Among the bees that parasitize eggs pomelo peel, 
Trichogramma is an important species important 
because pomelo borer eggs are the preferred host 
their likes. In Indonesia, infestation rate by 
Trichogramma went up to 16% [2]. Next, Wang et 
al. [3] Based on sublethal concentration (LC30) 
values at 8 h after treatment, and authors 
determined that adult T. chilonis were the most 
susceptible to chlorfenapyr. Ballal and Singh [4] 
said Laboratory studies indicated that 
Trichogramma chilonis and Trichogramma 
pretiosum were more effective parasitoids of H. 
armigera than Trichogramma brasiliense. While 
Wang et al. [5] stated Trichogramma chilonis Ishii 

(Hymenoptera: Trichogrammatidae) is an 
important natural enemy of many species of 
lepidopterous pests and a widely used biological 
control agent. Detailed knowledge about its mate 
choice and host discrimination behavior is lacking. 
Then Ghosh & Ballal [6] said The role of 
temperature in diapause induction was studied as a 
mode of long-term storage of Trichogramma 
chilonis (Ishii) (Hymenoptera: 
Trichogrammatidae). In Ben Tre province, it has 
been recorded when releasing Trichogramma 3 
times with density 1000 adults/batch/ per 200 
pomelo trees, give an infestation rate of 12-14%. 
Test results for native parasitic Trichogramma, 
combined with methods of encapsulation have 
proven it is an effective solution in prevention 
pomelo peel borer [7]. Research results show that 
deep pomelo peels thrive in the dry season and the 
risk of epidemic outbreaks in the dry season, in 
during the rainy season, they have low density. 
The broadcast multi-host Trichogramma 
development is essential because they can survive 
year round in the field (during the rainy season, 
this parasite survives on parasites born on eggs 
that eat coconut leaves butterfly and dragonfly 
eggs needle; and during the season they parasitize 
on caterpillars pomelo peel). In the Mekong Delta, 
there are 18 species of pests often cause damage 
on pomelo trees during the year, should gardeners 
apply more preventive chemical pesticides they 
would affect detrimental to the parasitic 
Trichogramma population. This fact requires ask 
for an accurate laboratory assessment experiment 
to provide more information for homeowners 
gardens in protecting and encouraging natural 
species indigenous enemies in biological pest 
control locally. This is the activity being localities 
like Ben Tre, Tien Giang province etc. (Mekong 
delta area) are interested in promoting with many 
programs aimed at applying measures biological 
methods on many crops have been successfully 
implemented, people have raised their own people 
release natural enemies. Determining composition, 
evaluating the role of Trichogramma species 
indigenous in the prevention of pomelo peel borer 
and evaluate the effects of some pesticides depth 
is essential for using Trichogramma to prevention 
of pomelo peel borers. This work presents the 
initial results of the city the native Trichogramma 
parasitizes pomelo borer eggs. Results of 
surveying the effects of some pesticides on 
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parasitic belongs to the family Trichogrammatidae 
of the order Hymenoptera. 
 
MATERIALS AND METHODS 
 
Materials 
 
Trichogrammatidae (also known as 
Trichogramma), collected directly from the field 
on pomelo borer eggs from 3/2018-3/2020. 
Trichogramma infest the eggs of farmed pomelo 
peel borer on moth eggs; honey, broken, bran etc. 
 
Commonly used pesticide with variable active 
ingredients used on pomelo orchards: Abamectin 
(1000 ppm), Emamectin (750 ppm), Petroleum 
Spray Oil (7500 ppm), Clothianidin (3125 ppm) 
applies according to the recommended dosage. 
 
Methods 
 
Determining the composition of parasitic 
Trichogramma species on the eggs of the 
pomelo peel borer 
 
On each survey garden, after the interview, 
farmers conduct surveys on the parasitism of 
Trichogramma by observation along 5 diagonal 
points (one tree/point; number of gardens survey 
is 410 gardens). 
On each tree observe in 4 directions, on observing 
each direction and randomly select 2 left. Record 
the number of nests of fruit borer eggs/total 
number of fruit. 
  
All existing worm nests were observed and 
collected the left side is brought to the laboratory 
for observation parasitic rate. 
 
Only the damselflies are recorded from pond 
water in pomelo orchard. 
 
Evaluation of the rate of parasitic 
Trichogramma infection in the field  
 
Parasitism rate on pomelo orchards at sample 
collection parasitized in the field (100 eggs each). 
Take note get the percentage of parasitic eggs (%). 
 
We observed some biological characteristics of 
the parasitic Trichogramma chilonis under 

laboratory conditions: using 50 test tubes, drop 10 
pairs of Trichogramma chilonis into each test tube 
containing 50 moth eggs (1 day after laying), 12 
hours after releasing the bees, separate the eggs of 
the moth to examine until the Trichogramma 
emerge. 
 
Authors recorded moth eggs infected with 
Trichogramma chilonis, surgery was performed 
every 12 hours (the first 24 hours of surgery every 
6 hours) 2 eggs each time, to observe the 
development of Trichogramma chilonis nymph 
inside the moth eggs until pupae hatch. Recording 
criteria time of development stages of 
Trichogramma. 
 
Effects of some pesticides to the parasitic 
Trichogramma chilonis in laboratory conditions  
 
Experiments on the effects of pesticides on 
Trichogramma include: (1) direct influence of the 
pesticides on the survival of Trichogramma adult; 
(2) the effect of pesticides on the parasitic ability 
of Trichogramma when eggs are contaminated 
with pesticides and (3) effect of pesticides to the 
rate of Trichogramma adult emerge from pupae 
when eggs were infected with the pesticides. The 
pesticide is widely used by farmers in production 
appear now. 
 
Laboratory and Experiment Conducted 
 
(A) Impact of insecticides on survival of the 

parasitic Trichogramma chilonis under 
laboratory conditions. Use the insecticide 
solution to coat the wall evenly of a test tube 
(7.5 cm high and 1 . diameter) cm), distilled 
water was used for the formula for proof. So 
that red-eyed bees do not die from being 
stuck Wing up the test tube, then put the test 
tube under laboratory conditions for 45–60 
minutes until the pesticide solution does not 
stand drops onto the tube wall. Then release 
5 Trichogramma in each test tube. With food 
is honey 20%. The experiment was repeated 
5 times for each type of insecticides.  

(B) Parasitism rate of parasitic Trichogramma 
chilonis after his eggs moth contaminated 
with insecticides. 

 

Collect 10 rice moth eggs (1 day old) and use glue 
to shape the card (cardboard size 1-2 cm in size). 
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Dip the cards with eggs in insecticides for 10 
seconds, using water in the test counter measures.  
 
The experiment was repeated 5 times for each 
type insecticides, each repetition consisted of 10 
eggs. Then let dry naturally and then put the card 
in a glass jar (high 5cm and 2cm in diameter) with 
each vial cap with a scan 20% honey. Choose the 
members of the Trichogramma chilonis The 
healthy red female put 5 eggs in each bottle. After 
24 hours, transfer the egg card to the vial other 
glass for tracking. 
 
Monitoring indicator: Observe the hatched pupae 
rate and the survival time of Trichogramma 
chilonis after hatched pupae. 
 
RESULTS AND DISCUSSION 
 
Biological Characteristics of the Parasitic 
Trichogramma chilonis under Laboratory 
Conditions 
 
The experiment was conducted in the laboratory at 
an average temperature of 30±1.3oC, with an 
average humidity of 78±3.5%. According to the 
survey results during the experiment, the 
following results were obtained: 
 
Egg stage 
 
The egg stage of Trichogramma develops inside 
the host's eggs. The female Trichogramma lays 
one or more eggs in the host's eggs. The time until 
the eggs hatch into young Trichogramma lasts 
23.04±2.22 hours, the host eggs have no change in 
color and are opaque white. But for newly laid 
host eggs will give the highest rate of parasites. At 
this stage, when Trichogramma eggs are separated 
from the host eggs, Trichogramma eggs and 
transparent slime will be visible, which is food for 
young bees to use for development (Fig. 1). 
Trichogramma eggs are white in color, oval in 
shape with a length of 0.12±0.04 mm and a width 
of 0.06±0.01 mm. 
 
Nymph stage 
 
This phase lasted 45.12±5.18 hours, host egg color 
did not change. Trichogramma eggs have hatched 
inside the host and the young Trichogramma have 

used up all the nutrients inside the host eggs. At 
this time, it is possible to separate the young bee 
from the host egg easily. Young Trichogramma at 
first have an oval shape, milky white color, 
smooth surface. Later, gradually turning to light 
yellow, the surface of young bees appears many 
white round spots and wrinkles begin to appear. 
Then the whole body turns pale yellow and the 
white round spots are no longer present, the 
surface becomes more wrinkled, and the 
appearance of light red eyespots is also observed. 
Young Trichogramma have a body length of 
0.22±0.03 mm and a width of 0.12±0.01 mm    
(Fig. 2). 
 

Pupae stage 
 

When the young bees use up all the nutrients of 
the host, they switch to the pupae stage, at this 
time the host eggs have begun to turn gray-white, 
and later turn to glossy black, this is also a feature 
to recognize. when visually observing the host 
eggs for parasites or not. In the pupal stage, the 
body of Trichogramma has a pointed oval shape at 
one end, the other end is slightly obtuse, milky 
white and two red eye spots can be clearly seen. 
Later the pupa turns pale yellow and three single 
eyes begin to appear, and the head of the body can 
be distinguished. At the end of the pupal stage, the 
body of Trichogramma gradually turns brown, and 
at the same time, 3 parts are clearly distinguished: 
head, thorax and abdomen. The single and 
compound eyes were clearly visible and relatively 
complete, especially at this stage the appearance 
of the wing buds could be seen. This phase lasted 
74.64±7.78 hours, body length 0.25±0.02 mm and 
body width 0.13±0.01 mm (Fig. 3). When 
Trichogramma has matured, the host's eggshell 
will break open. 
 

Adult stage 
 

When the new Trichogramma is weak and still 
inside the host egg, when the Trichogramma is 
strong, it begins to break the host egg shell to fly 
out. Immediately after mating, the Trichogramma 
can mate and lay eggs. 
 

Male adult: body length is 0.23±0.03 mm, body 
width is 0.1±0.01 mm. Triangular thin head. The 
body is yellow-black, the beard has 5 segments, 
on the beard, there are many long stiff hairs. The 
outside of the male genitalia is slightly rounded. 
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Table 1. Development time and size of Trichogramma chilonis 
 

Stages of development Total observed individuals 
 

Trichogramma size (mm) Development time (hour) 
length width 

Egg 50 0.12±0.04 0.06±0.01 23.04±2.22 
Nymph 50 0.22±0.03 0.12 ±0.01 45.12±5.18 
Pupae 50 0.25±0.02 0.13 ±0.01 74.64±7.78 

Male adult 47 0.23±0.03 0.1±0.01 32.17±12.54 
Female adult 51 0.24±0.02 0.1±0.01 32.47±13.43 

 

 
Female Adult: Having larger size than the male 
nymph, body length is 0.24±0.02 mm, width is 
0.1±0.01 mm. The middle abdomen is yellowish, 
the end of the abdomen is black and tapered. The 
antennae have 5 segments, the end of the antennae 
is enlarged, and there are fewer short hairs on the 
antennae than the male. 
 
The survival time of the parasitic wasp 
Trichogramma chilonis differs markedly between 
males and females. With honey diluted 20%, 
males have an average survival time of 2.72±0.58 
days (range 2-4 days), females have an average 
survival time of 4.27±0, 78 days (range 3-5 days). 
The rate of emerging of Trichogramma from 1 
parasitic moth egg to 1 mature nymph is 66.57%; 
2 adult nymph are 29.73%; 3 matures nymph is 
2.70%. (Table 2). 
 
From the above characteristics, it is shown that the 
egg parasitic Trichogramma of the pomelo borer 
Citripestis sagittiferella was identified as 
Trichogramma chilonis, the results are consistent 
with the research of Pham Huu Nhuong [8] which 

recorded this parasitic wasp on eggs of cotton 
moth in the Nha Ho area of Ninh Thuan in 1996. 
 
Composition of the Native Trichogramma 
Parasitic Wasp in the Study Area Survey 
Results in pomelo Orchards in Mekong Delta 
 
Mekong delta area showed recorded 2 species of 
Trichogramma belonging to the family 
Trichogrammatidae (Order Hymenoptera) is 
species Trichogramma chilonis and species 
Trichogramma sp. Among them, the species T. 
chilonis was found more commonly. 
 
Trichogramma chilonis is a multi-host parasite on 
eggs of 81 insect species [9]. Result surveys 
collected in Mekong delta area, recorded Get the 
current Trichogramma chilonis parasitic appear 
frequently on damselfly eggs (24%), pomelo borer 
eggs (15.0%), over caterpillar eggs (12%), 
caterpillar eggs phoenix (8%). Although recorded 
presence regularly in pomelo orchards in different 
regions research. However, the parasitic rate 
Trichogramma on the eggs of the pomelo borer 

Fig. 1. Adult and egg of Trichogramma chilonis 
 a: Trichogramma chilonis lay egg of moth 
 b: Egg of Trichogramma chilonis  

b a 
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Citripestris sagittiferella reached only 15.0%. 
This is because in the cultivation of pomelo 
orchard, every gardener has using insecticide to 
control pests in the garden. 
 
Effects of Some Active Ingredients Insecticidal 
to Trichogramma Bees at Room Condition 
Experiment 
 
The survey results show that, in Mekong delta 
area, producers usually use 12 activities 
substances to get rid of insects and spiders in 
pomelo orchard. However, there have been no 
studies on photo. Effects of insecticides on 
Trichogramma conducted as the basis for the 

recommendations use insecticides reasonably, 
with little to no adverse effects beneficial to the 
natural enemies of the pest. In this study, the 
active ingredients Abamectin, Emamectin, 
Petroleum Spray Oil and Clothianidin was used to 
assess the effect on Trichogramma under 
laboratory conditions. 
 
Effects of pesticides on the survival of adult 
parasitic Trichogramma chilonis 
 
Results Table 3 show that the experimental 
Insecticide all experiments affect bee adults 
parasite T. chilonis, with lethality reaching 100% 
at 12 o'clock. Among them, the active ingredient. 

 
Table 2. Trichogramma parasitic Trichogramma chilonis parasitizes insect eggs and common insects 
were collected in Mekong Delta area  

 
Insect species Orchard Ratio of parasictic  

(%) 
Parasite species 

Opisina arenosella Intercrop (pomelo, coco nut) 12.0 Trichogramma chilonis 
Papilio demoleus Pomelo 8.0 Trichogramma chilonis 
Citripestris sagittiferella Pomelo 15.0 Trichogramma chilonis ,Trichogramma sp.       
Ceriagrion spp. - 24.0 Trichogramma chilonis 

 

 

Fig. 2. Larva  Trichogramma chilonis 
 a: Trichogramma chilonis emerge from pupae 
 b: Trichogramma chilonis emerge from pupae 12 hours 
 c: Trichogramma chilonis emerge from pupae 24 hours  
 d: Trichogramma chilonis emerge from pupae 48 hours 

a b 

c d 

a 
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Clothianidin is very lethal to mature T. chilonis 
quickly, the remaining insecticides have the effect 
of causing die slowly and increase over time. At 
the time score 1 hour after exposure, formula use 
Clothianidin to cause death 100% parasitic T. 
chilonis. As for the recipe using the active 
ingredient Abamectin with a lethality of 80%. 
Mean while, the formulas using active ingredients 
Emamectin and Petroleum Spray Oil no lethal 
effect on the parasitic wasp T. chilonis and did not 
differ from the control in significance level of 5%. 
From the time of 4 o'clock after exposure, at 
Petroleum Spray Oil formula, lethality reaches 
28% and there was a difference compared with the 
control. Copper time, this lethality is also different 
from other formula using active ingredient 
Abamectin, Emamectin and Clothianidin. These 
recipesp no difference between each other and 
different from with the control. Time 8 o'clock 
after exposure , at work. How to use Petroleum 
Spray Oil is lethal lowest compared to other 
formulations using pesticides rest. By 12 o'clock, 
all formula have zero difference from different 
and completely different from the control. 
 
In general, the experimental results on the effect 
of insecticides against the parasitic T. chilonis 
showed that the active ingredient clothianidin was 
very toxic and cause very fast death (after 1 hour, 
100% death). 
 
Insecticides with active ingredients Abamectin, 
Emamectin has a high lethality and increases over 

time. Petroleum Spray Oil has lethality lowest and 
slow acting. 
 
Parasitism rate of Trichogramma chilonis after 
the eggs were damaged contamination of 
artificial pesticides in laboratory 
 
The results of Table 4 show that the percentage of 
parasitized moth eggs treated with active 
ingredients is different statistically significant 
difference from the control.  
 
Using the Petroleum Spray Oil treatment formula, 
the eggs are even not  parasitied and in the 
formula using active ingredients Emamectin has a 
much lower 4% parasite rate more than the 
control. Experimental results are also showed that 
under laboratory conditions, active Clothianidin 
also makes the rate of parasitism of 
Trichogramma. The parasite T. chilonis on the 
eggs of the moth is low with the rate is 24% and 
there is no difference compared to the active 
ingredient Emamectin. Mean while, the active 
ingredients abamectin for an average parasite rate 
of just over 50% and different from the control. 
 
About the ratio of emerging Trichogramma 
following parasitic T. chilonis When it parasitizes 
the infected moth's eggs, then the rate of chemical 
oxidation in the three formulations of Abamectin, 
Clothianidin was 75.4%,76% and 96.7%, 
respectively high rate and no difference compared 
to the control (at 100%). Experimental results also 

 
Table 3. Impact of some types of pesticide active ingredients on adult parasitic Trichogramma 
chilonis under laboratory conditions 
 

Treatment Concentration 
(ppm) 

Ratio of Trichogramma  death 
in hours after insecticides 

treatment (%) 

Ratio of Trichogramma emerging  in hours after 
insecticides treatment (%) 

1 h 4 h 8 h 12 h 3 h 6 h 12 h 24 h 48 h 72 h 
Water - 0c 0c 0c 0b 100a 100a 97.03a 97.03a 97.03a 0 

Abamectin 1.000 80b 100a 100a 100a 100a 75a 0b 0b 0b 0 

Emamectin 750 0c 92a 100a 100a 0b 0b 0b 0b 0b 0 

Petroleum 
Spray Oil 

7.500 0c 28b 83b 100a 100a 100a 100a 100a 97.5a 0 

Clothianidin 3.125 100a 100a 100a 100a 0b 0b 0b 0b 0a 0 

CV (%) 24.67 19.59 10.24 0.00 65.73 53.8 25.75 24.65 24.63 - 
Level of significance * * * * * * * * * ns 

 
Note: In the same column, numbers followed by the same letter have no difference 
Statistical analysis at the 5% level of significance by Duncan's test. (ns): not different, (*): different at 5% significance level. Data 
were converted to arsin x before statistical analysis 
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show that under laboratory conditions, all three 
activities. The above substance makes the 
parasitism rate of T. chilonis is only average, but 
the rate the Trichogramma adult emerge from 
these parasitic eggs is very high. Besides, the 
pesticide has the active ingredient Emamectin 

make the parasitism ability of parasitic T.chilonis 
on the eggs of the moth decreased markedly with 
the rate of parasitic eggs is very low; at the same 
time ratio of emerging of Trichogramma 
metabolism from these parasitic eggs is also low 
(only 40%) (Table 4). 

 

♂ ♀ 

Fig. 4. Antenna of  Trichogramma chilonis 

a 

c 

b 

d 

Fig. 3. Trichogramma chilonis pupa 
 a: Trichogramma chilonis pupa hatch 
 b: Trichogramma chilonis  after pupa  hatch 24 hours 
 c: Young Trichogramma chilonis  adult 
 d: Trichogramma chilonis adult 
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Table 4. Parasitism rate, the ratio of emerging of the parasitic Trichogramma chilonis when the eggs 
of the moth larva contaminated with pesticides and the eggs of the moth were exposed to pesticides 
(room condition: 28-31; RH%: 72-85) 
 

Treatment Concentration 
(ppm) 

Ratio of egg 
parasitism (%) 

Ratio of emerging of 
Trichogramma after insecticide 

infected egg (%) 

Ratio of emerging of 
Trichogramma on the eggs of 
the moth had been exposed to 

the insecticide by parasites 
(%) 

Water - 98.0 a 100 a 100a 
Abamectin 1.000 66.0 b 75.4 ab 18c 
Emamectin 750 4.0 d 40.0 c 12d 
Petroleum 
Spray Oil 

7.500 0.0 e 0.0 d 30b 

Clothianidin 3.125 24.0 c 76.0 ab 32b 
CV (%)  28.2 48.5 17.03 

Meaning level  * * * 
 
Note: In the same column, numbers followed by the same letter have no difference statistical analysis at the 5% level of significance 
by Duncan's test. (*): difference at 5% significance level. 
 

Overall, of the 4 pesticides surveyed Petroleum 
Spray Oil has a very strong impact on parasitic 
T.chilonis makes parasitized T.chilonis cannot 
parasitize the eggs of the moth. Pesticide  with the 
active ingredient Emamectin also work strong on 
the parasitic ability of parasitic  Trichogramma 
chilonis.Pesticide with active ingredient 
Clothianidin are still for the high ratio of 
Trichogramma emerge from pupae of the parasitic 
T.chilonis but it greatly affects the ability to sign 
birth of the parasitic T.chilonis. Besides, 2 
pesticides with active ingredients Abamectin and 
Emamectin little effect on the parasitemia rate as 
well as ratio the adult emerging of T. chilonis 
compared to other types other insecticides. This 
can be considered as one of the types insecticide 
active ingredients can be combined with measures 
release of parasitic T. chilonis for control  the 
damage of pomelo peel borer. 
 

Trichogrammma adult emerge from pupae  rate 
of parasitic Trichogramma chilonis when the 
eggs of the moth have been destroyed parasites 
exposed to insecticides  
 

To determine the effect of 4 types of active 
ingredients pesticides on the Trichogramma adult 
develop rate of parasitic T. chilonis when the eggs 
of the moth (had been parasitic) contaminated 
with pesticide, we proceeded to dip the eggs moth 
in 4 insecticides at the recommended 
concentration and then observe the survival of the 
parasitic T. chilonis. The survey results show that 
the percentage of chemistry of parasitic 

Trichogramma in treated formulations pesticide 
and control were low, with an average of 12-42%, 
there is a statistically significant difference 
between the pesticides formulation compared with 
the control. Inside the lowest rate of aging bees is 
in the treatment formula pesticides with active 
ingredients Emamectin 12% and Abamectin 18%, 
average Petroleum Spray Oil 30%, Clothianidin 
32%. The results show that all experimental 
pesticides affect the rate of chemistry of the 
parasitic T. chilonis .The results show that there is 
a difference in the effects of pesticides on parasitic 
wasps between pesticides to each other and to the 
control.  
 
Conclude experimental results record pesticides 
with active ingredients Emamectin and 
Clothianidin make all Trichogramma adults die 
after adults emerge from pupae after 3h, different 
from the control. In then, the remaining formulas 
and the formula for control with an adult survival 
rate of 100%. In the active ingredient treatment 
formula, Abamectin has a ratio of mature death is 
100% after 12 hours of maturation. Meanwhile, 
the active ingredient Petroleum Spray Oil 
completely unaffected adults parasitic 
Trichogramma after hatching, with a survival rate 
of 97.5% at 48 hours and this rate is not available 
difference from the corresponding rate in the 
countermeasures. 
 
As such, these pesticides all have pictures affects 
parasitic Trichogramma and worrying thing is 
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currently used insecticides a lot to control the 
pomelo peel borer. 
 
Although according to Nagaraja and Nagarkatti 
[10], species T. chilonis can parasitize the eggs of 
more than 80 species of pests and this is also a 
factor that helps the parasitic wasp T. chilonis to 
be able to survive and maintaining density in 
nature is very high but obviously the use of 
pesticides should be carefully considered to be 
protected this useful Trichogramma. 
 
CONCLUSIONS  
 
Investigation results show Trichogramma chilonis 
is very common in pomelo orchards in Mekong 
delta. This is a parasitic wasp with great potential 
in using biological methods to manage borers 
pomelo peel in the study area. Types of pesticide 
active ingredients studied in both observations 
have an effect on the parasitic wasp T.chilonis. 
Among them, pesticide with active ingredients 
Clothianidin is very toxic and very deadly rapidly 
with the T. chilonis. Petroleum Spray Oil with 
active ingredient Petroleum Spray Oil has the 
slowest effect on T. chilonis. insecticides 
containing the active ingredient Abamectin or 
Emamectin has little effect on the rate of sign rate 
born as well as the ratio of adults emerging  of 
parasitic wasps T. chilonis compared with other 
pesticides and will be recommended for gardeners 
growing pomelo applied in pomelo orchard to 
prevent pomelo peel borer. 
 
And Pham Van Hong, Nguyen Thao Nguyen, 
Dinh Tran Ngoc Huy, Nguyen Thu Thuy, Le Thi 
Thanh Huong [11] stated we need quality 
management models in agriculture. And Le Thi 
Thanh Huong, Vu Quynh Nam, Dinh Tran Ngoc 
Huy, Pham Van Tuan, Pham Van Hong [1] 
mentioned productivity also need to be increased 
in agriculture, also stated by Bui Thi Suu et al. 
[12]. Last but not least, Bui Thi Suu, Dinh Tran 
Ngoc Huy, & Nguyen Thi Hoa [13] suggested 
insect traps instead of chemical pesticides in 
agriculture [14-31]. 
 

SUGGESTIONS 
 

Continue to research biological pesticides new in 
the area that needs to release Trichogramma. 
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