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Trichogramma parasitoid is an important bio agent. It is widely used in biological programs to suppress 
certain Lepidopteron pests. Plant extracts substitute chemical insecticides, they act on certain 
agricultural pests, but their impacts on natural enemies mainly Trichogramma parasitoids should be 
assessed. This study aimed to evaluate certain extracts from licorice plant and mixture of ginger, garlic, 
hot pepper and aloe gel extracts on T.evanescens immatures under laboratory conditions to detect the 
compatible one of those extracts on the efficiency and the quality of the resulting parasitoids aiming to 
apply it with the biological control programs. Emerged trichogrammatids from licorice plant extract at 
1:75 and 1:50 concentrations showing high rates of adult emergence (94.67, 86.0) and (93.67, 85.33) 
from pre pupa and mature pupa stages respectively, comprising more female offspring (74.07, 74.24) 
and (73.89, 73.38) respectively, which parasitized the highest numbers of Sitotroga eggs (49.8, 40.9) 
and (45.9, 39.6) respectively. Followed by those emerged from the botanical mixture extract. The 
highest general productivity was recorded with females emerged after the treatment with licorice 
treatment at the concentrations 1:75, 1:50 followed by those treated with the botanical mixture extract. 
The results suggested that tested extracts had the potential to be used as bio insecticides; they could be 
compatible with the release of T.evanescens. More studies should be carried out in the future to assess 
their impacts with Trichogramma releasing under field conditions. 
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INTRODUCTION 

Order Lepidoptera comprises the most 
destructive pests of cultivated crops causing high 
rates of the damage, loss of yield leading to the 
problem of food manipulation in many countries 
(Gressel et al. 2004). Pests from Lepidoptera are 
controlled with a wide spectrum of insecticides 
which in turn cause severity to the environment. 
Natural enemies particularly hymenopterans 
parasitoids play an important role in reducing 

lepidopteron pest populations (Kok, 2004). 
Trichogramma parasitoid is the most famous and 
important bio agent in biological control programs 
as it is the specific true egg parasitoid which 
parasitizes and destroys the eggs that are 
deposited before they hatch and become 
damaging larvae (Flanders & Quednau, 1960). 
T.evanescens Westwood is a tiny wasp belonging 
to the Family: Trichogrammatidae (Stouthamer et 
al. 1999). Its female can detect its host egg size 
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and suitability to deposit its eggs in it, so it is 
successfully applied in fields. The high fecundity 
of harmful lepidopteron in fields and the low 
tolerance of crops to pest damage demanded the 
intervention of chemical insecticides to solve that 
problem. Spraying insecticides in the presence of 
Trichogramma parasitoids is a very critical state 
as parasitoids might be affected by direct contact 
or indirectly during their developmental immature 
stages. In addition, the chemical insecticides  had 
bad effects the parasitoid biological parameters 
(Firake & Khan, 2010). Trichogramma 
accompanied by a compatible compound in 
certain cases to suppress larvae, so, an increased 
interest in plant extracts used for pest control is 
paid to provide potential alternatives to currently 
used insecticides and to be compatible with 
Trichogramma parasitoids. The plant kingdom is 
rich in plants possessing active ingredients which 
act as bio pesticides (D. Singh, 2014). Those 
plants have the advantages of rapid degradation, 
low toxicity for humans, low impacts on natural 
enemies (Regnault-Roger & Philogène, 2008). In 
this sense, different plant extracts were chosen in 
this work to be evaluated on the immature 
developmental stages of T. evanescens at egg, 
larva, pre pupa and mature pupa stages (5hrs, 
3days, 5days and 7days) after parasitism under 
laboratory conditions. One of them is the licorice 
plant (Glycyrrhiza glabra), a perennial herb 
legume belonging to Family: Fabaceae, its root 
extract containing many active compounds acting 
as an activator for plant growth (Al-Jebouri et al. 
2010). Also, it contains triterpenoid saponins and 
flavonoids which show an insecticidal property 
against a broad range of pest insects including 
lepidopteron insects (Dolma et al. 2018). The 
second source is the botanicals mixture extract 
(Siam & Othman, 2020). It consists of four natural 
plant sources: ginger Zingiber officinale Roscoe 
(Family: Zingiberaceae) which had a bio activity 
on agricultural stored product insects (Y Wang et 
al. 2015), garlic Allium sativum L. (Family: 
Alliaceae) contains sulphone hydroxyl ion, which 
acts as a poison and repellent for many insects 
like moths, beetles, ants and termites (Meles et al. 
2012), Hot pepper Capsicum annum (Family: 
Capsaicidae) contains Capsaicin acts as a killer 
for certain insects (Colon et al. 2016) and Aloe, 
aloe vera (Family: Aloaceae) acts as repellent and 
killing certain insects by its bitter taste (Gayathri, 
2016). 
Rare studies have examined the effects of such 
botanical extracts on Trichogramma parasitoids to 
date. So, there are no available references 

concerning this topic, some works dealt the 
evaluation of different plant extracts on different 
species of Trichogramma parasitoids as those of 
Lyons et al.(Lyons et al. 2003) who examined the 
effects of neem formulations on the efficiency of 
T. minutum in laboratory to assess its 
compatibility with the parasitoid in integrated pest 
management programs, their results indicated that 
azadirachtin was safe for T. minutum. Almeida, et 
al. (Almeida et al. 2010)evaluated the effect of 
azadirachtin in controlling Anticarsia gemmatalis 
and its impact on T. pretiosum as its important 
role in the biological control, they reported that 
azadirachtin had no severe effects on T. 
pretiosum. Packiam and Ignacimuthu (Packiam & 
Ignacimuthu, 2012) evaluated PONNEM≠ on 
Spodoptera litura (Fab.) and its compatibility with 
T. chilonis Ishii and found that PONNEM≠ (an oil 
formulation containing neem and Pungam (Karanj 
oils) was compatible with T. chilonis Ishii. Kagiam, 
et al. (Kangjam & Neerja, 2016) who evaluated 
five plant extracts as Vinca rosea, Pongamia 
pinnata, Datura stramonium, Azadirachta indica 
and Parthenium hysterophorus on T. chilonis Ishii, 
their results revealed that tested extracts were 
compatible with the parasitoid. Kumar, et al. 
(Kumar et al. 2016) assessed the toxicity of 
certain microbial and botanical insecticides to T. 
chilonis and found that Beauveria bassiana and 
Bt. Were more safe for the parasitoid than the 
aqueous neem leaf extract. Pelotti-Ferreira, et 
al.(Rampelotti-Ferreira et al. 2017) evaluated the 
selectivity of three extracts with potential 
insecticidal effects for the parasitoid T. pretiosum 
Riley, the plant extracts were an acetone extract 
of Toona ciliate M. Roem, commercial neem oil 
and a nano-encapsulated formulation of neem oil 
(NC40), they stated that, ethanol extract of T. 
ciliate and a nano-encapsulated formulation of 
neem were compatible with the parasitoid than the 
commercial neem oil. Singh, et al. (N. Singh et al. 
2018) in their work on the evaluation of different 
insecticides and certain plant products on the 
efficacy of T. chilonis found that, Parathenium leaf 
extract 5% and azadirachtin 5% were most 
promising comparing with imidacloprid insecticide. 
While, Monsreal, et al. (Monsreal-Ceballos et al. 
2018) performed a meta-analysis on independent 
studies on the effects of botanical insecticides 
derived from Nicotiana tabacum and Coceolaria 
andiana on hymenopterans parasitoids including 
Trichogrammatidae, their results of meta-analysis 
showed that exposure of the parasitoids to tested 
botanicals insecticides under laboratory conditions 
had significant negative effects on adult parasitoid 
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mortality, parasitism and parasitoid emergence. 
This laboratory evaluation of natural plant 

extracts on T. evanescens is a novel work, as 
there are no available works concerning its 
impacts on T. evanescens. Also, it was assessed 
to be applied on different crops in field 
experiments to control certain pests with no harm 
effect on the associated natural enemies, so it can 
be included in different biological control programs 
for sustainable and clean agriculture. 
Consequently, this study aimed to evaluate the 
effects of licorice plant extract at the 
concentrations 1: 30, 1:50, 1:75 and the 
botanicals mixture extract on fecundity, 
percentage of emergence, female percentage and 
quality of produced T. evanescens females to 
detect the optimum plant extract that have no 
severe effects on the parasitoid performance to be 
implicated widely in biological control programs. 
  
MATERIALS AND METHODS 

Preparations of the aqueous licorice plant 
extract (El-Genaidy et al. 2019). 

The aqueous licorice plant extract was 
prepared as the following: 100 gm. Of the roots of 
licorice plant was added to 175 ml. of 6% acetic 
acid solution, left to ferment for 6 hours under 
laboratory conditions. Then, the ferment extract 
was precipitated through filter paper (waterman 
No: 1) with the addition of 500 ml distilled water 
and left for 12 hours, then 500 ml of distilled water 
was added to filter the concentrated licorice 
extract and left for another 12 hours till the extract 
became colorless. The two filtration steps result in 
one liter of crude aqueous Saponins solution. It 
measures about 10000 ppm by UV-Visible 
Spectrophotometer model (Spector UV/VIS Dual 
Beam 8 Auto cell at wavelength nm 587. This was 
done at “The Scientific Research Center and 
Measurements”. Faculty of Science, Tanta 
University, Egypt.   

Preparation of the botanical’s mixture extract  
This mixture consists of the plants: ginger, 

garlic, hot pepper and aloe; it was prepared as the 
technique described by (Siam & Othman, 2020). It 
was prepared at the Rearing Laboratory of 
Trichogramma parasitoid. Fresh ginger rhizomes, 
garlic bulbs and dry full grown hot pepper fruits 
were purchased and aloe was collected from 
surrounding gardens. About one kilogram of 
ginger and garlic bulbs were cleaned, ground well, 
added to one kilogram of well-developed fruits of 
hot pepper, dried in an electric oven and grinded 

by a grinder. All the botanical sources were 
soaked in ten liters of water for 72 hours. Then, it 
was refined by a piece of cotton cloth, squeezed 
well. One kilogram of aloe leaves was washed 
and cut into small pieces, blinded to collect the 
transparent gel which was added to the resultant 
filtrate and diluted to 100 liters of water for use.     

Trichogramma parasitoids required the 
preparation of the host eggs on self-adhesive 
paper cards in which the parasitoid will develop. 
Rearing the host moths and parasitoids were 
carried out at laboratory rearing conditions at 
25±5°C and 70±5%RH.  

Rearing the host Sitotroga cerealella 
The host S. cerealella Olivier was reared 

according to Hassan (Hassan et al. 1990) 

Rearing the parasitoid T. evanescens 
 Fresh Sitotroga eggs were placed on self-

adhesive paper cards of 20×20cm, then exposed 
to Trichogramma parasitoids in transparent glass 
jars provided with drops of honey for the 
parasitoid’s nutrition. The jars were covered by 
cloth-wrapped cotton. Eggs were renewed daily to 
prevent super parasitism.  

The experiments were carried out to 
differentiate between the impacts of the two kinds 
of the tested plant extracts on the efficiency of T. 
evanescens. The tested materials were the 
aqueous licorice plant extract with different 
concentrations of (1:30, 1:50 and 1:75) to choose 
the optimum concentration of them which was 
favorable and safe for the parasitoid. The second 
natural material was the botanicals mixture extract 
(Siam & Othman, 2020) to choose one of them 
which would be the more safe on Trichogramma 
parasitoid without any harmful effect on its 
efficiency in the field in order to establish a good 
control strategy to be recommended as a bio 
pesticide against many pests. 

Experimental technique 
     Immature developmental stages; the egg, 

the larva, the prepupa and the mature pupa of T. 
evanescens (5 hrs. 3, 5 and 7 days after 
parasitism) respectively, were utilized in this 
experiment. About one piece each containing 
about 300 parasitized eggs of each 
developmental stage was dipped in each 
treatment for 5 seconds. There were five 
replicates for each treatment plus water as a 
control. The treated cards were left to dry naturally 
at room temperature, then they were put in glass 
vials until adults’ emergence at 25±2oC, 



Siam and El-Genaidy                                                      Evaluation of some plants extracts on T.evanescens quality  

 

    Bioscience Research, 2021 volume 18(1): 739-748                                                             742 

 

R.H.70±5%. Then the emergence of percentage 
was calculated. From the emerged adults, five 
replicates each had five females from each 
treated stage were selected, put individually in 
glass tubes of 45cm×10cm and exposed to fresh 
S.cerealella eggs for one day. After that, 
Trichogramma females were removed and cards 
of eggs were maintained till blackened in color. 
Black eggs were counted and recorded as the 
fecundity of females. After emergence of 
parasitoids’ adults both adults’ emergence and 
females’ percentage were calculated. The general 
productivity (GP) was calculated as GP = rate of 
emergence × rate of produced females in progeny 
× fecundity (Tshernyshev and Afonina, 1995). The 
parasitization efficiency (PE) as one of the main 
parameters in evaluating female’s performance 
was considered as the rate of general productivity 
in relation to control. The reduction in PE was 
estimated for each treatment.  

Statistical Analysis 
The statistical analysis of variance, ANOVA, 

was used. Duncan’s multiple range test (Duncan, 
1955) was used to separate means (P<0.05) 
(Snecdecor & Cochran, 1991). Data were 
subjected to statistical analysis using software 
package IBM SPSS version 19.  
 
RESULTS  

The effect of tested plant extracts on T. 
evanescens immatures. 

Percentages of adults’ emergence 
Data in Table 1 revealed that 83.3%, 85.0%, 

86.67% and 95.0% of Trichogramma adults 
emerged from controls treated eggs, larvae, pre 
pupae and mature pupae stages, respectively. 
The tested concentration 1:30 of the licorice 
extract differed significantly (P< 0.05) in all tested 
treatments. It resulted in the lowest 
trichogrammatids emergence with the mean 
values of 70.33%, 75.0%, 83.67% and 92.0% 
from eggs, larvae, pre pupae and mature pupae 
stages, respectively. That percentages increased 
significantly with the excessive dilution of licorice 
extract as with the concentration 1:50, it caused 
81.33%, 83.67%, 85.33% and 93.67% from eggs, 
larvae, pre pupae and mature pupae, respectively. 
Adult parasitoid emergence increased significantly 
with the concentration 1:75 of the plant extract, it 
was nearly close to that in controls, as it reached 
82.67%, 84.67%, 86.0% and 94.67% of 
Trichogramma adults’ emergence from eggs, 

larvae, pre pupae and mature pupae stages, 
respectively. Meanwhile, the extract of botanicals 
mixture caused adult emergence percentages 
averaged 77.66%, 80.09%, 82.66%, 90.3% from 
the above-mentioned immatures, respectively.   

Ratio of produced females in progeny 
Produced females in progeny from immature 

developmental stages treated with the tested 
licorice extract at the concentration 1:75 reached 
62.28%, 65.53%, 74.24% and 74.07% from eggs, 
larvae, pre pupae and mature pupae, respectively. 
It was similar to those from controls which 
comprised 62.08%, 66.55%, 74.32% and 74.49% 
females from previous developmental stages, 
respectively. Also, licorice extract concentration of 
1:50 was favorable for females’ production in 
progeny showing 61.43%, 65.05%, 73.38% and 
73.89% from the previous stages, respectively. 
The botanical mixture extract caused production 
of females in progeny with the rate of 61.5%, 
64.05%, 71.8% and 73.0% from the previous 
developmental stages, respectively. The lowest 
ratio of produced Trichogramma females in 
progeny was counted from the treatment of 
licorice extract with concentration of 1:30 with the 
values 60.37%, 63.54%, 68.73% and 72.01% 
from the above mentioned immature 
developmental stages of T.evanescens, 
respectively as shown in Table 2. 

Efficacy of produced T.evanescens females 
from treated parents as immature 
developmental stages 

Fecundity of females 
Fecundity of resultant T. evanescens females 

from treated parents as immature developmental 
stages might be affected by previous treatment. 
Water treatment as a control resulted in parents 
which then produced females parasitized 33.4, 
37.2, 41.2 and 50.8 eggs from eggs, larvae, pre 
pupae and mature pupae respectively, followed by 
those treated with licorice plant extract of 1:75 
which counted 30.2, 37.0, 40.9 and 49.8 eggs 
from previous immature stages, respectively. 
Licorice plant extract concentration of 1:50 
differed significantly in the counted parasitized 
Sitotroga eggs. It averaged 30.0, 36.8, 39.6 and 
45.9 eggs from previous immature stages, 
respectively. Meanwhile, the treatment of the 
botanicals’ mixture extract caused resultant 
females parasitizing 30.1, 36.2, 39.5 and 45.7 
eggs from pervious immatures, respectively. 
Compared to the control, licorice plant extract of 
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1:30 caused females parasitized the lowest 
number of Sitotroga eggs with the means 26.9, 
33.9, 38.7 and 43.9 eggs from eggs, larvae, pre 
pupae and mature pupae, respectively, as shown 
in Table 3. 

Adults’ emergence percentages 
Adults’ emergence percentages of 

T.evanescens were nearly similar as there were 
no significance differences between all the 
treatments and within the different immature 
developmental stages compared to the control, 
except those previously treated with licorice 
extract of concentration 1:30. They recorded the 
least trichogrammatids emergence percentage 
with the averages of (92.9%, 95.1%, 96.3% and 
97.1%) from the previously treated developmental 
immature stages. Table 4. 

Ratio of produced Trichogramma females in 
progeny 

Treatment of T.evanescens as immatures at 
different developmental stages affected the 
produced females in progeny. Control treatment 
counted 62.7%, 68.9%, 73.9% and 74.8% from 
eggs, larvae, pre pupae and mature pupae, 
respectively. Meanwhile, the tested licorice extract 
at the concentration 1:75 resulted in nearly a 
similar ratio of females in progeny close to those 
at controls. It recorded 62.7%, 68.8%, 73.5% and 
74.5% from the previous developmental stages, 
respectively. The concentration 1:30 of licorice 
plant extract produced significantly the lowest rate 
of T.evanescens females in progeny, it recorded 
59.8%, 63.4%, 69.6% and 72.1%  from eggs, 
larvae, pre pupae and mature pupae, respectively. 
While the 1:50 concentration of licorice and 
botanicals mixture extract resulted in 60.9%, 

64.9%, 70.4%, 74.5% and 60.7%, 63.9%, 70.0% 
and 71.9% respectively, from previous immature 
developmental stages, respectively. Table 5. 

Influence of tested plant extracts on the 
quality of resultant T. evanescens females 

Tested plant extracts didn’t significantly affect 
the biological parameters of the produced 
trichogrammatids represented in fecundity, 
individual emergence percentage and females’ 
ratio in progeny. These parameters were 
conflicted on the resultant females’ general 
productivity which was reduced from  20.02, 
31.13, 29.78 and 37.16 females/female at the 
controls eggs, larvae, pre pupae and mature 
pupae respectively, to 14.94, 20.44, 25.94 and 
30.73 females/female, 17.36, 22.83, 27.01 and 
33.41 females/female, 18.08, 24.44, 29.25 and 
36.25 females/female and 17.43, 21.99, 26.74 
and 32.04 females/female in cases of the 
treatments 1:30, 1:50, 1:75 and the botanicals 
mixture extract respectively, from the previous 
developmental immature stages respectively. 
Figure 1(a). This result conflicted with the 
parasitization efficiency (PE) which was reduced 
from 90.31% at licorice concentration 1:75 on egg 
stage to 74.63% at licorice concentration 1:30 on 
egg stage. PE reduced from 78.51% at licorice 
concentration on larva stage to 65.66% at licorice 
concentration 1:30 on larva stage. PE reduced 
from 98.22% at licorice concentration 1:75 on pre 
pupa stage to 87.11% at licorice concentration 
1:30 on pre pupa stage and 97.55% at licorice 
concentration 1:75 on mature pupa stage to 
82.70% at concentration 1:30 on mature pupa 
stage. Figure 1(b). 

 
Table 1: Emergence percentages of immature developmental stages of T. evanescens treated with 

different plants extracts. 
  

Treatments 
Age of treated immatures of the parasitoid 

Egg Larva Pre-pupa mature pupa 

Control (water) 83.3±2.6%a 85.0±1.41%a 86.67±1.39%a 95.0± 0.7%a 

Licorice conc.1:30 70.33±5.03%e 75.0±3.58%d 83.67±2.66%c 92.0±1.38%c 

Licorice conc. 1:50 81.33±3.98%c 83.67±2.65%b 85.33±1.11%b 93.67±1.31%b 

Licorice conc. 1:75 82.67±3.31%b 84.67±1.41%a 86.0±2.03%a 94.67±0.99%a 

Botanicals mixture extract 77.66±3.01%d 82.09±2.99%c 82.66±2.63%c 90.3±2.95%d 

Means followed by the same letter, in the same column, are not significantly different. (Duncan’s multiple 
range tests)(Duncan, 1955) 
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Table 2: Ratio of produced T. evanescens females in progeny from different immature 
developmental stages with tested plants extracts. 

 

Treatments 
Age of treated immatures of the parasitoid 

Egg Larva Pre-pupa mature pupa 

Control (water) 62.08±2.38%a 66.55±2.29%a 74.32±1.01%a 74.49±1.12%a 

Licorice conc. 1:30 60.37±3.35%c 63.54±3.21%c 68.73±2.39%d 72.01±2.01%c 

Licorice conc. 1:50 61.43±3.14%b 65.05±2.91%a 73.38±2.01%b 73.89±1.91%a 

Licorice conc. 1:75 62.28±3.31%a 65.53±3.02%a 74.24±2.44%a 74.07±2.01%a 

Botanicals mixture extract 61.5±3.21%b 64.05±2.99%b 71.8±1.96%c 73.0±1.85%b 

Means followed by the same letter, in the same column, are not significantly different. (Duncan’s multiple 
range tests) (Duncan 1955) 

Table 3: Parasitized S. cerealella eggs by T. evanescens females emerged from different 
developmental stages treated with different plants extracts. 

 

Treatments 
Age of treated immatures of the parasitoid 

Egg Larva Pre-pupa mature pupa 

Control (water) 33.4± 2.88a 37.2±1.52a 41.2±3.56a 50.8±2.61a 

Licorice conc. 1:30 26.9±1.41c 33.9±3.74c 38.7±3.58c 43.9±3.61c 

Licorice conc. 1:50 30.0±4.34b 36.8±2.70b 39.6±1.52b 45.9±2.27b 

Licorice conc. 1:75 30.2±4.12b 37.0±4.38a 40.9±3.66a 49.8±2.65a 

Botanicals mixture extract 30.1±4.4b 36.2±2.62b 39.5±3.55b 45.7±2.17b 

Means followed by the same letter, in the same column, are not significantly different. (Duncan’s multiple 
range tests) (Duncan, 1955) 

 
Table 4: Emergence percentages of T. evanescens adults from parents previously treated as 

immature developmental stages with different plants extracts. 
 

Treatments 

Age of previously treated parents as immature developmental 
stages 

Egg Larva Pre-pupa mature pupa 

Control (water) 95.6±1.04%a 96.3±0.49%a 97.8±0.67%a 97.8±0.67%a 

Licorice conc. 1:30 92.9± 2.13%b 95.1±0.91%b 96.3±1.71%b 97.1±0.90%a 

Licorice conc.1:50 95.0± 0.81%a 95.6±0.59%b 96.9±0.60%b 97.7±0.67%a 

Licorice conc.1:75 95.5± 0.73%a 96.0±2.09%a 97.3±0.83%a 97.7±0.67%a 

Botanicals mixture extract 95.42±0.80%a 95.1±0.91%b 96.7±0.49%b 97.5±0.72%a 

Means followed by the same letter, in the same column, are not significantly different. (Duncan’s multiple 
range tests) (Duncan, 1955) 

 
Table 5: Ratio of emerged females in progeny from previously parents treated as immature 

developmental stages with different plants extracts. 
 

Treatments 

Age of previously treated parents as immature 
developmental stages 

Egg Larva Pre-pupa mature pupa 

Control (water) 62.7±1.82%a 68.9±1.10%a 73.9±2.71%a 74.8±1.82%a 

Licorice conc. 1:30 59.8±1.03%c 63.4±4.31%c 69.6±1.10%b 72.1±2.80%b 

Licorice conc. 1:50 60.9±2.44%b 64.9±4.31%b 70.4±2.71%b 74.5± 1.25%a 

Licorice conc. 1:75 62.7±1.82%a 68.8±1.13%a 73.5±2.88%a 74.5±1.90%a 

Botanicals mixture extract 60.7±2.47%b 63.9±3.90%c 70.0±2.82%b 71.9±2.78%b 

Means followed by the same letter, in the same column, are not significantly different. (Duncan’s multiple 
range tests) (Duncan, 1955) 
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Figure 1: (a) General Productivity (GP) and (b) Parasitization Efficiency (PE) of females produced 

from treated parents as immature developmental stages. 
    

 
DISCUSSION 

This work indicates that resulting 
trichogrammatids didn’t impacted by the tested 
plant extracts; it may refer to the nature of the 
parasitoid which enclosed in the host egg 
providing a protection for the parasitoid till 
emergence. Present results also revealed that, 
the egg stage was the sensitive stage as it shows 
the lowest rates of the biological parameters of 
resulting individuals comparing with pre pupa and 
mature pupa stages which were the most tolerant 
stages showing the highest rates of the 
parasitoids fitness components. Obtained results 
are in consistency with those of (Abd El-Hafez et 
al. 1996; Mandour et al. 2012; Siam, 2017; 

Takada et al. 2001; D.-S. Wang et al. 2012; 
Yanhua Wang et al. 2014) who assessed different 
compounds on different species of Trichogramma 
parasitoids and reported that, the parasitoids 
sensitivity to tested compounds decreased with 
the increase of parasitoid age. On the contrary, 
Gogoi, et al. (Gogoi et al. 2013) who reported that, 
the egg stage was the most survived stage of T. 
chilonis than larva stage when they were treated 
with Jatropha curcas oil at 25% comparing with 
quinalphos 25EC which was toxic for the tested 
ages of the parasitoid. Present results showed 
non-significant differences between the tested 
plant extracts on the biological parameters of the 
resulting trichogrammatids except those which 
treated with licorice concentration of 1:30 as it 
recorded low rates of emergence, females’ ratio 
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and fecundity however, that rates still be 
acceptable for the parasitoid safety. 

CONCLUSION 
Tested plant extracts were safe for 

T.evanescens, mainly licorice plant extract at the 
concentrations 1:75 and 1:50 which recorded no 
negative effects on T. evanescens; it gives a hope 
for its application in the biological control 
programs as an environmentally friendly product 
which controlling many pests with the preservation 
of natural enemies to sustain natural pest 
suppression aiming at the organic and clean 
plantations. 
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