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Abstract: Scaptomyza flava (Diptera: Drosophilidae) is a serious pest that attacks 
Brassicaceae, causing significant production losses. The current study was carried out to 
evaluate the relative efficiency of deltamethrin 2.5 EC, abamectin 1.8 EC, and acetamiprid 
20  SP insecticides. In addition to determining the acetamiprid 20 SP  and abamectin1.8 EC 
residues in the leaves and roots of radish. The mortality score revealed that acetamiprid 20  
SP, and abamectin 1.8 EC achieved 87.3% and 72.8% respectively after 72 hours compared 
to deltamethrin 2.5 EC, which scored 54.42%. The chromatogram outcomes of acetamiprid 
20 SP and Abamectin1.8EC demonstrated that the acetamiprid 20 SP residues sharply 
decreased. They reduced from 1856.8 and 25.9 to 0 mg.L-1 in both leaves and roots 
respectively after ten days of application. While the Abamectin1.8 EC residue was decreasing 
from 954.12 to 0 mg.L-1 after ten days. Furthermore, abamectin 1.8 EC residues have not 
been detected in the radish roots. The overall consequence proposed that both acetamiprid 20 
SP and abamectin1.8 EC are highly efficient in the controlling of Scaptomyza flava larva and 
there are no harmful impacts for both on the edible vegetable. 
Keywords: Abamectin 1.8 EC, Acetamiprid 2.5 SP, HPLC, Radish, Scaptomyza flava. 

Introduction 

Raphanus sativus is one of the Brassicaceae 
family that is also called the mustard family. 
They are an economic vegetable, involving 
cabbage, cauliflower, grown in Iraq and the 
world. The Cruciferae family includes an 
estimated 380 genera and 3000-3709 species 
cultivated around the world (Al-Masoudi, 
2019).  

    Radish plants are infested by different 
insects belonging to the different orders, such 
as the Diptera, where this order involves a wide 
range of small flies (Drosophila). Their larvae 

attack a wide range of plants, but a few of them 
make tumors. In the field, Seraj (2000) and 
Mehdi et al. (2019) reported that Scaptomyza 
flava caused great losses in the seedling stage 
in Khuzestan. The European leafminer 
Scaptomyza flava (Fallen 1823) were found the 
first time in New Zealand (Martin, 2004). 
However, it was recorded for the first time in 
Basrah, Iraq by (Mahdi et al., 2020). 
Furthermore, insect damage involves its feeds 
on the mesophyll layer. This results in spots 
and translucent white lines (Seraj, 1994). It has 
previously been observed that many 
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insecticides have been used to control the leaf 
miner makers, for example, abamectin was 
used to control Liriomyza trifolii larvae on 
cabbage plants (Trumble, 1985). Super Saqr 
(dimethoate), Dragon (lambda-cyhalothrin 
+thiamethoxam), and Sakhuy 
(alphacypermethrin) insecticides also applied 
to control Scaptomyza flava on the radish 
plants. Data from Super Saqr used has 
achieved a high mortality of 92% (Mehdi et al., 
2019).  

Due to the economic importance of radish 
plants, the objectives of this research can be 
divided into two main aims. Firstly, evaluation 
of three different insecticides, acetamiprid 20 
SP, abamectin 1.8 EC, and deltamethrin 2.5 
EC against S. flava. Secondly, determination 
of acetamiprid 20 SP and abamectin 1.8 EC 
residues in leaves and roots radishes using the 
high-performance liquid chromatography 
technique (HPLC). 

Materials & Methods 

Laboratory experiment  
This experiment was conducted to examine the 
efficacy of Deltamethrin 2.5 EC, Acetamiprid 
20 SP, and Abamectin 1.8 EC in the 
laboratory. The infested leaves were collected 
from Shatt Al-Arab field. The petiole leaf's 
stem is placed in the small nutrient solution 
container, containing sugar dissolved with 
water to avoid the dryness. After that each leaf 
was treated by five larvae of the fourth-stage 
larvae. A small sprayer five litres was used to 
treat the leaf miner by the insecticides using a 
0.5 mL solution per leaf. The control treatment 
was sprayed by distilled water only. Each two 
leaves were placed in the plastic container 
using three replications. All containers 
incubated after removing its lid at a 

temperature of 28± 2ºC, a relative humidity of 
60 + 5%, and a photoperiod of 6-10 hours / day 
(Lacey, 1997). The larvae mortality was 
calculated after 24, 48, and 72 hours. After that 
the mortality% was estimated and corrected 
according to the Abbott equation.  
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀% 

=
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑀𝑀𝑖𝑖 𝑀𝑀ℎ𝑒𝑒 𝑀𝑀𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖𝑀𝑀 − 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑀𝑀𝑖𝑖 𝑀𝑀ℎ𝑒𝑒 𝑐𝑐𝑀𝑀𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀

100 −𝑡𝑡𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑀𝑀𝑖𝑖 𝑀𝑀ℎ𝑒𝑒 𝑐𝑐𝑀𝑀𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
 

× 100 

 

Field experiment  
This trial was performed at the Shatt Al-Arab 
district, Basra Province for the growing season 
2021-2022. The experiment unite was divided 
into 2×2 m2, the distance between them 0.5 m. 
This trail was performed using the complete 
random block design (RCBD). The radish 
seeds were planted on 03/01/2002. The 
insecticides (Table 1) were applied at field 
using recommended concentration when the 
leaf miner populations reached the economic 
threshold level, while the control was treated 
by water only. The knapsack sprayer capacity 
10 litres were used to spray the rows by two 
litres in 01/03/2022. This experiment was 
carried out using three different treatments, 
plus the control with three replications (Mehdi 
et al., 2019).  
    To study the insecticides efficacy, 30 leaves 
of S. flava were collected from each replicate 
after 1, 3, 7, and 14 days of application. The 
larvae numbers were estimated by the direct 
counting, and the data was processed by the 
Henderson-Tilton's formula (Henderson & 
Tilton, 1955) using the below equation. The 
average was compared according to the least 
significant difference test. 
𝑅𝑅𝑒𝑒𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑅𝑅𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒𝑀𝑀𝑐𝑐𝑀𝑀𝑒𝑒𝑖𝑖𝑐𝑐𝑀𝑀

= �1−  
𝑖𝑖 𝑀𝑀𝑖𝑖 𝐶𝐶𝑀𝑀 𝑏𝑏𝑒𝑒𝑒𝑒𝑀𝑀𝑀𝑀𝑒𝑒 𝑀𝑀𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖𝑀𝑀 − 𝑖𝑖 𝑀𝑀𝑖𝑖 𝑇𝑇𝑀𝑀𝑒𝑒𝑀𝑀𝑒𝑒𝑀𝑀 𝑀𝑀𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖𝑀𝑀
𝑖𝑖 𝑀𝑀𝑖𝑖 𝐶𝐶𝑀𝑀 𝑀𝑀𝑒𝑒𝑀𝑀𝑒𝑒𝑀𝑀 𝑀𝑀𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖𝑀𝑀 − 𝑖𝑖 𝑀𝑀𝑖𝑖 𝑇𝑇 𝑏𝑏𝑒𝑒𝑒𝑒𝑀𝑀𝑀𝑀𝑒𝑒 𝑀𝑀𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖𝑀𝑀

�  

× 100 

Where: n = Insect population, T = treated, Co = control. 
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Table (1): Common insecticides used in the study. 

Active ingredient name and 
the used its chemical group 

Concentration used 
gm/mL L-1 

Chemical structure Company 

Acetamiprid 20 SP 
neonicotinoid 

0.5 
 

Nippon soda 

Abamectin 1.8EC 
avermectin 

0.5 

 

Vapco 

Deltamethrin 2.5 EC 
pyrethroid 

0.5 

 

Medmac 

 

Determination of insecticide residues 

The extraction of acetamiprid 

A 10 g sample was blended for the 
homogeneity. The solvent mixture of acetic 
acid, dichloromethane, and acetone 2:8:10 
ratio was used in acetamiprid 20 SP extraction. 
Then, the extract was cleaned up using the 
activated carbon and the flurossiel. After that 
the sample displayed on the ultrasonic waves 
for 5 minutes with centrifuges on 4000 rounds 
per minute (rpm) for 10 minutes. The 
supernatant was taken and filtered through 
o.45 microliter filters, and concentrated using 
the rotary evaporator on 50 ᴼC until the 
dryness. A 20 mL of methanol was added into 
the dryness sample and stored in the 
refrigerator until HPLC analysis (Nawaz et al., 
2015) (Ail et al., 2018). 
The extraction of abamectin 
The leaves and roots collected samples were 
left at 25 ᴼ C room temperature. A 5 gm was 
taken after its well homogenizing. The sample 
was weighed and placed in the plastic tube. 
After that all samples were treated by 10 mL 
(volume) of 1% acetic acid in acetonitrile 

solution, with conducting a centrifuge at 
10,000 rpm for 10 min. The sample mixed 
using the vortex mixer. A 5 mL of the 
homogenized extract was transferred via the 
micropipette to be ready in HPLC injection 
(Algethami et al., 2023). 

Analysis conditions 

The High-Performance Liquid 
Chromatography (HPLC) model SYKAMN 
(German origin) was used to analyze and 
estimate the studied insecticide residues. The 
flow rate of the water-methanol mixture was 
90:10 (vol: vol) was 1.2 ml.min-1 for 
acetamiprid 20 EC at pH 7.0 (Badawy et al., 
2019). Whilst the flow rate of the water: 
acetonitrile 60:40 (vol: vol) was 1 mL min-1 at 
pH 7.0 for Abamectin (Ali et al., 2022). The 
separation column used is a C18 column 
containing Octadecyl Chains (ODS) which are 
hydrophobic and adsorbent non-polar 
materials. The shaft is 25 cm long and 4.6 mm 
in diameter). Acetamiprid 20 EC was detected 
by a UV detector with a wavelength of 254 nm 
(Nawaz et al., 2015; Ail et al., 2018), while in 
the case of abamectin, the wavelength was 210 
nm (Algethami et al., 2023). 

N
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Statistical analysis 
The laboratory experiment was analyzed by 
the randomized complete block design 
(RCBD) at P<0.01. The field experiment was 
analyzed according to the RCBD at P<0.05. 
The insecticide residue kineticity was 
evaluated using the first-order reaction 
mentioned in (Al-Farttoosy & AlSadoon, 
2022). All these data were analyzed by using 
the SPSS Software. 

Results & Discussion 

Table (2) shows the chemical control of 
leafminer larvae of S. flava in the laboratory. 
The statistical analysis indicated that the 
acetamiprid 20 SP was superior in the 
mortality to abamectin and deltamethrin 2.5 
EC at p<0.01.  The acetamiprid, abamectin, 
and deltamethrin 2.5 EC achieved 87.3, 72.8, 
and 57.8% respectively after 72 hours of 
application. It might be that acetamiprid 20 sp 
has a stomach action, and works as a stimulant 

for the acetylcholine receptors in the central 
nerve system (CNS) (Cordova et al., 2006). In 
addition, acetamiprid 20 sp contains the N-
Cyano Acetamidine substance that is 
effectively characterized to the sucking pests 
(European Food Safety Authority, 2010). 
Considering that the abamectin effectiveness 
can be attributed to its physical characteristics 
like a relatively high stability, as well as its 
translaminar or local systemic transmission. 
Where it is a rapid ability to penetrate leaf 
tissues inside the treated plant tissues (Tollerup 
& Higbee, 2020). Besides that, abamectin is 
considered a non-systemic pesticide that 
affects through contact and stomach. Hence 
the reason for its less effect is probably due to 
its lack of access to the larvae within the tissue. 
In this field, Harris & Maclean (1999) 
mentioned that the non-systemic or non-
translaminar insecticides will remain on the 
leaf surface and can kill the larvae after they 
leave the plant leaf. 

Table (2): Efficacy of insecticides against larvae of S. flava under laboratory condition. 

 

 

 

 

 

 

 

 

 

     Table (3) revealed a significant difference 
between the insecticides. The acetamiprid 20 
EC was superior in causing the highest 
mortality rate by 70.58%. Mortality was 
recorded by deltamethrin 2.5 EC which scored 
54.42%. This is due to the fact that acetamiprid 

20 SP is a systemic insecticide, as indicated by 
(Prijono et al., 2004). They mentioned also that 
the Acetamiprid 20 SP possesses systemic 
(translaminar) properties, to be useful against 
Liriomyza spp., however the leaf tunnels can 
provide the larvae protection from the 

Insecticides 
Mortality mean (%) after different 

periods of treatment (hour) 
Mortality 
mean (%) 

24 48 72 

Acetamiprid 20 SP 76.70 85.20 100 87.3 a 

Abamectin 1.8% EC 48.10 70.40 100 72.8 b 

Deltamethrin 2.5 SP  36.70 56.70 80.00 57.8 c 

Time effect mean 
 53.83 c 70.76 b 93.33 a  
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exposure to chemical insecticides (Parrella & 
Keil, 1984,). As well, the insects' mortality 
decreased at the field in comparison to the 
laboratory experiment. It might be due to 
insecticide being influenced by different 
environmental conditions. For instance, 
temperatures, light and its density and rainfall 
during those times. Moreover, the mortality 

was influenced by time. The highest mortality 
rate was recorded at 74.22%, and the lowest 
was 46.56% after seven days. This is probably 
might to sensitivity varies. Also, the insects are 
more sensitive to poisonous substances in 
particular when insects are more exposed to 
these compounds in the environment.

 

Table (3): Efficacy of insecticides against larvae of S. flava under field condition. 
 
 
 
 
 
 
 
 
 
 
 

 

Determination of Acetamiprid 20 SP 
residues 
Fig. (1) illustrated that Acetamiprid 20 SP 
residues decreased from the radish leaves. At 
the first day of the treatment, the residues were 
high 1856.8 mg. K-1, then started to sharply 
reduce after five days until it reached 11.2 mg. 
k-1. Further analysis showed that residues 
disappeared after seven and ten days, reaching 
0 mg. K-1 in both leaves and roots. The results 
of this study probably resulted from many 
reasons, like the climate condition during the 
insecticides application, including temperature 
which was reached 23.5ᴼC.   
     It is possible that Acetamiprid 20 SP enters 
the soil, suffering different processes, for 
example the adsorption via vacancy soil sites. 
This process also can lead to loss of its 
availability in the soil solution (Al-Farttoosy & 
AlSadoon, 2022). Another important reason is 

the insecticide-microbes interaction (Hameed 
& Al-Farttoosy, 2022). Moreover, the 
physicochemical characteristic, for example 
the pH. It is considered the most important 
factor in the acceleration of insecticides 
degradation. 

 

Fig. (1): Acetamiprid 20 SP residues 
).1-kg.dissipation in the radish leaves (mg 

    The results of fig. (2) showed that 
acetamiprid 20 SP residues were dissipated 
from radish roots. As the gained outcomes, 
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Insecticides 
Mortality mean (%) after different 
periods of treatment (day) Mortality 

mean (%) 
1 3 7 14 

Acetamiprid 20 SP 54.67 70.33 83.67 73.67 70.58 a 

Abamectin 1.8% EC 45.33 63.00 75.00 65.33 62.16 b 

Deltamethrin 2.5 EC 39.67 53.33 65.67 59.00 54.41 c 

Time effect mean 46.55 d 62.22 c 74.78 a 66.00 b  
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acetamiprid 20 SP residues were 25.9 mg. kg-1 
and quickly disappeared into 0 after five days. 

    In order to evaluate the residues decreasing 
whether in the soil or in leaves or roots, the 
kinetic reaction model was applied due to it 
being a valued model to explain like these 
experiments. This model illustrates that the 
insecticide residues decrease over a time. 
Therefore, the residue decreasing undergoes 
the first-order reaction. The residue 
degradation rate was 2.14 and 0.65 mg.kg-1 a 
day in both leaves and roots respectively. This 
implies that the residue dissipation on leaves 
and roots was very fast, and this is answering 
why the residues disappeared during a few 
days as shown in table (4).  
     Consequently, the time required to break 
down 50% of initial concentration is going to 
be little. Based on that, the DT50 of acetamiprid 

20 SP on leaves and roots were 0.32 and 1.06 
mg kg-1 day respectively. In accordance with 
the present results, previous studies have 
demonstrated that the acetamiprid 20 EC DT50 
ranged between 3.12-3.92 mg.kg-1 days and 
1.18-1.46 mg kg-1 days in watermelon and soil, 
and 1.18-1.46 mg.kg-1 days in two different 
locations Beijing and Shandong provinces, 
respectively (Wu et al., 2012). 

 

Fig. (2): Acetamiprid 20 SP residues 
dissipation in the radish roots (mg.kg-1).  

 

Table (4): The dissipation rate of acetamiprid 20 SP residues in the leaves and roots. 

The dissipation rate of 
Acetamiprid 20 SP in 

the leaves mg.kg-1.day-1 

Time requires to 
degrade 50% of initial 

concentration of 
Acetamiprid 20 SP in 

the leaves (day) 

The dissipation 
rate of 

Acetamiprid 20 
EC in the roots 
mg.kg-1.day-1 

Time requires to 
degrade 50% of 

initial concentration 
of Acetamiprid 20 
SP in roots (day) 

2.1433 0.32 0.6508 1.06 

 

Table (5): The dissipation rate of abamectin residues in the leaves and roots. 

 

 

 

Determination of abamectin residues 
Fig (3) demonstrated a high amount of 
Abamectin residues after the direct 
application. It was estimated to be 954.12 
mg.kg-1. The residues then dropped 

dramatically into 522.48, 188.54, and 51.2 mg. 
kg-1 after three, five, and seven days of the 
application. On day 10, the residues 
completely disappeared from the radish leaves. 
Further analysis using kinetic evaluation in 
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table (5) confirmed that the rate of abamectin 
dissipation, scored 0.74 mg.kg-1 a day. 
Therefore, the DT50 is a 0.92 mg.kg-1 .day-1. 

 

Fig. (3): Abamectin residues dissipation in 
the radish leaves (ppm).  

     Eventually, the residues of both 
acetamiprid 20 SP and abamectin 1.8 EC 
remain for less than 10 days. Except, the 
abamectin has not been detected in the radish 
roots in this study, which means that the use of 
those insecticides based on our results can be 
safe and not cause harm.  The current study is 
in agreement with the study of Malhat et al. 
(2012), which revealed that abamectin residues 
half-life in tomato was 2.4 days and the waiting 
period does not exceed 8 days after the 
application. Moreover the abamectin residues 
do not cause any health problems as long as 
their residue levels are almost 0.5 mg.kg as 
maximum residue limit (MRL). 

Conclusions 
The aim of the current study was to compare 
the effects of three different insecticides, and 
to determine acetamiprid 20 SP and abamectin 
residues in the leaves and roots of radish by 
using HPLC technique. The experimental 
findings, acetamiprid 20 SP outperformed 
abamectin and deltamethrin 2.5 EC in the leaf 
miner mortality. The results of the field 
experiment illustrate that deltamethrin 2.5 EC 
caused the lowest mortality%, while 
acetamiprid 20 SP was the greatest.  In the 
present study, however, the residues of both 
acetamiprid 20 SP and abamectin quickly 

disappeared from the radish leaves and roots. 
Furthermore, due to their fast dissipation, their 
remains had no negative effects on public 
health. 
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  Scaptomyza flava Fallen (Diptera: Drosophilidae) حفار الاوراق لحشرة الك�م�ائ�ة المكافحة
 الفجل ن�ات على والا�امكتین  الاسیتامبراید مبیدي مت�ق�ات  وتقدیر

 
 2نادیة كاظم ثامر و 1*أمجد عباس فاضل

 العراق ، جامعة البصرة ، كلیة الزراعة، قسم وقایة النبات1
  العراق ،جامعة البصرة، طب البیطريكلیة ال، الاحیاء المجھریة والطفلیات البیطریة قسم2

واحدة من الآفات المهمة التي تهاجم ن�اتات   Scaptomyza flava (Diptera: Drosophilidae)  الحشرة : تعدصلخستالم
 Acetamipridالعائلة الصلیب�ة. اهتم �حثنا في ا�جاد أفضل المبیدات الحشر�ة في مكافحة الافة مع تقدیر ل�قا�ا المبیدات المستخدمة  

20 SPوAbamectin 1.8 EC  وجذورها الفجل  ن�اتات  أوراق  مبید   .في  تفوق  المختبر�ة  النتائج  اظهرت  المختبر،  ففي 
Acetamiprid 20 SP  علىAbamectin 1.8 EC    وDeltamethrin 2.5 EC     87.3في احداث اعلى معدلات القتل محققا  

في التسبب Acetamiprid 20 SPتفوق  ظهرت نتائج الدراسة الحقل�ة  أ .ساعة على التوالي  72على التوالي �عد    57.8و    72.8و  
 .٪54.42الذي سجل اقل معدل قتل بلغ     Deltamethrin 2.5 ESمقارنة �مبید  ٪،  70.58  تحقیق اعلى معدل قتل بلغفي  

جزء في الملیون في �ل من الأوراق والجذور    0، و  0إلى    25.9  1856.8�شكل حاد من    Acetamiprid 20 SPانخفضت �قا�ا  
بینما لا �مكن الكشف عن �قا�اها .  جزء في الملیون   0إلى    954.12من    Abamectin1.8 ECبینما انخفض �قا�ا  ،  على التوالي

في الس�طرة   EC  abamectin 1.8وAcetamiprid 20 SP بینت هذه الدراسة أن القدرة على استخدام   .في الجذور �عد الاستخدام
 .ول�س هناك أي تأثیر ضار لكلیهما على الخضروات الصالحة للأكل S.    flavaعلى

 . .Scaptomyza flava ، جهاز الكروماتوغرافي الغازي عالي الأداء، الفجل،  SP 2.5 ، اسیتامبراید EC 1.8. ا�امكتین  الكلمات المفتاح�ة: 
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