
 

  Citation :Egypt. Acad. J. Biolog. Sci. ( F. Toxicology & Pest control ) Vol.10(2)pp.13- 21(2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The journal of Toxicology and pest control is one of the series issued twice by the Egyptian 

Academic Journal of Biological Sciences, and is devoted to publication of original papers  

related to the interaction between insects and their environment. 

     The goal of the journal is to advance the scientific understanding of mechanisms of toxicity. 

Emphasis will be placed on toxic effects observed at relevant exposures, which have direct 

impact on safety evaluation and risk assessment. The journal therefore welcomes papers on 

biology ranging from molecular and cell biology, biochemistry and physiology to ecology and 

environment, also systematics, microbiology, toxicology, hydrobiology, radiobiology and 

biotechnology. 

www.eajbs.eg.net 

Provided for non-commercial research and education use. 

Not for reproduction, distribution or commercial use. 
 

Vol. 10    No. 2 (2018) 

 

http://www.eajbs.eg.net/




 

  Citation :Egypt. Acad. J. Biolog. Sci. ( F. Toxicology & Pest control ) Vol.10(2)pp.13- 21(2018) 

 

Egypt. Acad. J.  Biolog. Sci., 10(2): 13– 21(2018) 

Egyptian Academic Journal of Biological Sciences 
F. Toxicology & Pest control 

ISSN: 2090 - 0791 
www.eajbs.eg.net 

 

 

 

Some Field Applications for Controlling Tuta absoluta Meyrick 

(Lepidoptera;Gelechiidae) in Egypt 

 

Badran A. B., Mona, N. Wahba and  Mona. I. Ammar 

Plant Protection Research Institute (PPRI), Agriculture Research Center (ARC), 

Dokki  12618, Giza, Egypt. 
E-mail : nm.shahde@yahoo.com  

ARTICLE INFO ABSTRACT 
Article History 

Received:17/5/2018 

Accepted:2/7/2018  

_______________ 

Keywords: 

leafminer, Tuta 

absoluta, tomato, 

Chemical control, 

essential aromatic 

oils, pesticide and 

mineral oil.  

The tomato leafminer, Tuta absoluta (Meyrick), is one of the key 

pests of tomato crop in Egypt. Chemicalcontrol and essential aromatic oils 

had been the main method of controlling it. However, the study aims to 

evaluated chemical pesticide, essential aromatic oils   (Garlic, Dill) and 

mineral oil alone and in binary mixtures, to identify their impact on the 

population densities of T. absoluta insect pest as well as their effects on 

the yield of tomato. The results showed that during the two seasons 2017 

and 2108, the leafminer, T. absoluta recorded three generations in both 

seasons. When using chemical pesticide, essential aromatic oils   (Garlic, 

Dill) and mineral oil alone and in binary mixtures found highly significant 

differences between the thirteen tested compounds. The pest control were 

using 4cm Coragen 20% SC / 25cm mineral oil, 3cm Coragen 20% SC / 

25cm mineral oil, 4cm Voliam Flexi 40% WG / 25cm mineral oil and 

40cm Dill oil  / 25cm mineral oil showed highly mortality .the low effect 

was using 20cm Garlic oil / 25cm mineral oil. 
 

 

INTRODUCTION 

             Tomato leafminer, T. absoluta Meyrick (Lepidoptera: Gelechiidae) is an 

important pest of tomato ( Husseinet al., 2014). After its initial detection in eastern 

Spain in 2006, it was rapidly invaded various other European countries and spread 

throughout the Mediterranean basin (Desneuxet al., 2010). Currently, Egyptian 

tomato fields were infested with T. absoluta since 2009 and it became one of the 

economic pest attacked tomato and other Solanaceous plants (NAPPO, 2012).  

 T. absoluta larvae can cause yield losses of up to 80 - 100% by attacking tomato 

leaves, flowers, stems, and especially fruits of tomato crops in both greenhouse and 

open field (Desneuxet al., 2010). Synthetic pesticides are currently the most effective 

means of pest control. However, the unceasing and indiscriminate uses of these 

substances have not only caused adverse effects on mammals' health, but have also 

affected many other non-target organisms (Bughio and Wilkins, 2004). They are also 

responsible for the development of insecticide-resistance phenomenon (Suinagaet al., 

1999; Liettiet al., 2005). However, extracts and pure compounds isolated from 

different plants could be used for controlling insect pests. Natural product-based 

pesticides can sometimes be specific to the target species and have unique modes of 

action (Duke et al., 2003). Plant products have several uses in insect control 

(Trindadeet al., 2000; Moreira et al., 2004; Farghalyet al., 2009; Moreno et al., 2011; 

http://www.eajbs.eg.net/
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Salariet al., 2012). These products have also been studied for acute toxicity, anti-

feedant, or repellent, and fumigant effects, as well as inhibiting reproduction of many 

pest species ( Benet al., 2010).  

             Petroleum-derived horticultural mineral oils (HMOs) have been used for pest 

control for well over a hundred years, initially as dormant oil sprays for deciduous 

tree crops. Their use as foliar sprays has increased as improvements in purity and 

surfactants have improved efficacy and reduced risks of phyto-toxicity (Davidson et 

al., 1991). Oils are thought to act directly on insects by blocking the spiracles and 

causing suffo- cation (Stanslyet al., 1996). An additional effect brought about by 

coating of olfactory receptor organs may cause interference with host location 

(Simons, 1982), 

            Some of tropical plants extracts were used for pest control as 

Acmellaoleracea extract which showed high insecticidal activity and could be used 

to control T. absoluta (Moreno et al., 2011). However, plant extract can be increased 

capability for activating defense responses of plants. Also, Garlic and Ginger extracts 

were much effective against some pests of Cowpea (Benet al. 2010). Garlic showed 

the highest effects on T. absoluta second instar larvae while; basil leaves extract 

exhibited the least effect (Ghanim and Abdel Ghani, 2014). On the other hand, 

essential aromatic oils were used for control many pests on various crops. Further, 

while resistance development continues to be an issue for many synthetic pesticides, 

it is likely that resistance will develop more slowly to essential oil-based pesticides 

owing to the complex mixtures of constituents that characterize many of these oils 

(Koulet al., 2008).  

           This study aims to evaluated chemical pesticides, essential oils   and mineral 

oil alone and in binary mixtures, to identify their impact on the population densities 

of T. absoluta in two successive seasons (2017 and 2018). Control was sprayed only 

by water.  

 

MATERIALS AND METHODS 

 

Field Experiment: 

          The field experiment was carried out in Moshothor farm that belongs to; 

Banha University, Qalubiya Governorate, under open field conditions. Experimental 

area (approximately 900 m
2
) was planted with tomato Lycopersicon esculentum 

(Mill.) variety ‘Super Strain B’ after seeded in a greenhouse and then transferred to 

the field during summer cultivation seasons (March 2017 and 2018), under normal 

field and agricultural practices. Inspection was started 15 days after sowing, and 

continued weekly till the harvest period. Numbers of T. absoluta egg and larvae were 

counted on ten leaves that were collected randomly per replicate at early morning. 

These samples were kept in paper bag and transferred to be examine in the laboratory 

and count the numbers of each investigated pest species. 

Number and Duration of Generations: 

            The number of pests on tomato leaf were weekly counted throughout two 

successive seasons and taken in consideration to estimate the number and duration of 

seasonal field generations of different pests on tomato at Moshothor- Qalubiya 

Governorate. The method suggested by Audemard and Milaire (1975) and by Iacob 

(1977) was applied. The graphical representation of figures on semi-Gaussion paper 

(scale gauss) shows the number of generations for each species represented by 

regression lines. 
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Toxicity of Certain Compound: 

            The aim of this experiment is to evaluate the degree of infestation by 

leafminer, T. absoluta under field condition of the tested treatment. The experiment 

block design was randomized with each treatment replicated three times. Each plot 

had five rows with 25 plants. The plant space was 0.5x1.0 m. The Treatments in 

Table (1) were applied as foliar spray on May 15, 2017 and in 2018. The evaluations 

against leaf miner, T. absoluta were conducted on 40 leaflets (Gonzalez-Cabrera et 

al., 2011) the control treatment was sprayed only with water were randomly 

collected from each plot before spraying as well as 1, 3, 5, 7, 10 and 14 days after 

spraying. The outer plants were never sampled in order to avoid border effects. Alive 

and death larvae were counted using a binocular microscope. Eggs and tunnels per 

40 leaflets were counted from each plot.  

The percentages of infestation reduction were calculated according to Henderson and 

Tilton's equation (1955). 

 

Table 1. Insecticides, essential oil, mineral oil and binary mixtures as control agents 

used in the study.  
Trade name Common name Rate / 10 liter water 

Coragen 20% SC Chlorantraniliprole 2cm / 25cm mineral oil 

3cm/ 25cm mineral oil 

4cm/ 25cm mineral oil 

Voliam Flexi 40% 

WG  

Thiamethoxam20%– 

Chlorantraniliprole10% 

2cm / 25cm mineral oil 

3cm/ 25cm mineral oil 

4cm/ 25cm mineral oil 

KZ oil  EC 95% mineral oil 25cm 

Garlic oil   Garlic oil   20cm / 25cm mineral oil 

30cm/ 25cm mineral oil 

40cm/ 25cm mineral oil 

Dill oil  

 

Dill oil 20cm / 25cm mineral oil 

30cm/ 25cm mineral oil 

40cm/ 25cm mineral oil 

Control plants which were sprayed with the tap water.  

 

 
RESULTS AND DISCUSSION 

 

Number and Duration of Generations of T. absoluta Infesting tomato, 

Lycopersicon esculentum (Mill.) under Felid Conditions: 

             Results in Fig. (1), revealed that, T. absolutalarvae had three seasonal 

generations during 2017 season, the first generation was occurred between Mid-March 

to early- April lasted about 35 days, the second generation was occurred between mid-

Apriltoearly - May and lasted also about 28 days and the third generation was occurred 

between early - May  to early June. Data revealed that in Fig. (2), T. absoluta larvae 

had three generations in 2018 season, the first generation was occurred from Mid-

March to Mid- April and lasted about 43 days. The second generation was occurred 

between late- April to early-May and lasted about 21 days and the third generation was 

occurred early-May to early-June and lasted about 28 days,(Table,2) 

These results were in line with those obtained by Cherif A, Mansour R, Grissa-Lebdi 

K. 2013, Ibrahimet al., 2016, Cherif A, Mansour R, Grissa-Lebdi K. 2017. 

 

http://scialert.net/fulltext/?doi=ijar.2014.210.218#1277165_ja
http://scialert.net/fulltext/?doi=ijar.2014.210.218#1277165_ja


Badran A. B.et al. 16 

Table (2): Approximated numbers and duration of seasonal generations of T. absoluta 

larvae on tomato at Moshothor, Qalubiya Governorate during 2017 and 

2018 seasons. 

 2017 2018 

 

No. of 
Approximated date of 

occurrence 

 

Duration 

 

Approximated 

 date of occurrence 

 

Duration 

 

Generation From To in days From To in days 

1st   15, March.. 6, April 35 days 15, March 13, April 43 days 

2nd  13, April. 3, May 28 days 20, April. 3, May 21 days 

3rd  10, May 1, June 28 days 10, May 1, June 28 days 
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The Efficiency of Control Agents on T. absoluta Larvae:- 

Gradual reduction percentages of tomato leafminer T. absoluta numbers as a 

result of chemical pesticide, essential aromatic oils   (Garlic, Dill) , mineral oil alone 

and in binary mixtures treatments were recorded in both seasons 2017- 2018 (Tables 

3). Data indicated significant differences between the thirteen compounds where F. 

Accumulated days of inspection 

 
Fig. (1) The sequence of annual generations of T. absoluta larvae on 

tomato at Moshothor, Qalubiya Governorate during 2017 
 

A
cc

u
m

u
la

te
d

 n
y
m

p
h

s 
%

 
  

G

1 

G

2 

G

3 

A
cc

u
m

u
la

te
d

 n
y
m

p
h

s 
%

 
  

Accumulated days of inspection 

 
Fig. (2) The sequence of annual generations of T. absoluta larvae on tomato at 

Moshothor, Qalubiya Governorate during 2018.season.                    
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value = 6.55 and L.S.D = 4.98%. These compounds could be divided five groups.The 

first group contained on 4cm Coragen 20% SC / 25cm mineral oil, 3cm Coragen 

20% SC / 25cm mineral oil, 4cm Voliam Flexi 40% WG / 25cm mineral oil and 

40cm Dill oil  / 25cm mineral oilshowed highly mortality 88.5%, 86.9%, 85.4and 

83.9, respectively. The second group contained 3cm Voliam Flexi 40% WG / 25cm 

and 2cm Coragen 20% SC / 25cm mineral oil, mineral oil showed moderate effect 

81.6% and 79.2%, respectively. The third group contained 30cm Dill oil / 25cm 

mineral oil, 2cm Voliam Flexi 40% WG / 25cmand 40cm Garlic oil / 25cm mineral 

oil showed 76.8%, 76.0% and 75.2%, respectively.the fourth group contained 20cm 

Dill oil / 25cm mineral oil and 30 Garlic oil / 25cm mineral oil showed 73.3% and 

72.3%, respectively. the fifth group contained 20cm Garlic oil / 25cm mineral oil 

showed low effects of 61.7%. 

 

Table 3. Mean reduction percentage of T. absoluta alive larvae/ leaf on tomato plants 

at Qaha, Qalubiya Governorate during 2017 and 2018. 

Treatments 

No. 
Initial 

Kill 
Residual effect treatments 

Averag

e 

Nymph % 

Per   

Treatmen

ts 

After 

24 

hours 

3 

Days 

5 

Days 
7 Days 

10 

Days 

14 

Days 
  

2cm Coragen 20% SC 

/ 25cm mineral oil 75 61.2 74 89.5 92.8 82.0 80.2 79.2b 

3cm Coragen 20% SC 

/ 25cm mineral oil 
89 65.2 75.2 94 100 100 85 86.9a 

4cm Coragen 20% SC 

/ 25cm mineral oil 
80 73.8 81.8 95.8 100 100 88 88.5a 

2cm Voliam Flexi 

40% WG / 25cm 

mineral oil 

84 53.2 65 74.6 88.4 85.8 81 76.0c 

3cm Voliam Flexi 

40% WG / 25cm 

mineral oil 

88 55.2 70.2 78.2 91.5 100 88 81.6b 

4cm Voliam Flexi 

40% WG / 25cm 

mineral oil 

78 62.2 78.8 89 100 100 90 85.4a 

20cm Garlic oil  / 

25cm mineral oil 
88 44.8 52.4 76.4  82.2  77.2  71.4  61.7e 

30cm Garlic oil  / 

25cm mineral oil 

85 
45.2 55 75.8 85.4 80.2 79.2 72.3d 

40cm Garlic oil  / 

25cm mineral oil 

79 
47.2 57.4 77.2 85.8 91.5 88.3 75.2c 

20cm Dill oil / 25cm 

mineral oil 

87 
43.6 55.4 72.4 93 80 81.6 73.3d 

30cm Dill oil / 25cm 

mineral oil 

77 
50.2 60 67.4 94.8 94.9 93.1 76.8c 

40cm Dill oil l  / 

25cm mineral oil 

79 
51.3 79 92 96.8 100 89 83.9a 

Control (water) 89 -- -- -- -- -- -- -- 

F value = 6 .55* L..S.D.  = 4.98 

Means followed by the same letters are not significantly different according to the LSD0.05. 
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Data in (Tables 4) indicated the gradual reduction percentages of leafminer 

tomato T. absoluta numbers as a result of chemical pesticide, essential aromatic oils   

(Garlic, Dill) , mineral oil alone and in binary mixtures treatments  and control 

(mineral oil) in both seasons 2017- 2018.  Data showed highly significant differences 

between the thirteen compounds where F. value = 54.59 and L.S.D = 2.00%. These 

compounds could be divided into seven groups. The first group contained on 4cm 

Coragen 20% SC / 25cm mineral oil and 3cm Coragen 20% SC / 25cm mineral oil 

showed highly mortality 88.5%, 86.9%, respectively. The second group was 

contained 4cm Voliam Flexi 40% WG / 25cm mineral oil and 40cm Dill oil / 25cm 

mineral oilrecorded 85.4 and 83.9, respectively. The third group that was 

contained3cmVoliam Flexi 40% WG / 25cm and 2cm Coragen 20% SC / 25cm 

mineral oil, showed moderate effect 81.6% and 79.2%, respectively. The fourth 

group contained30cm Dill oil / 25cm mineral oil,2cm Voliam Flexi 40% WG / 25cm 

and 40cm Garlic oil / 25cm mineral oil showed 76.8%, 76.0% and 75.2%, 

respectively. The fifth group contained 20cm Dill oil / 25cm mineral oil and 30 

Garlic oil / 25cm mineral oil showed 73.3% and 72.3%, respectively. The sixth 

groupwas25cm mineral oil recorded 68.8% and the seventh was 20cm Garlic oil / 

25cm mineral oil showed low effects of 61.7%. 

 

Table 4. Mean reduction percentage of T. absoluta alive larvae/ leaf on tomato plants 

at Qaha, Qalubiya Governorate during 2017 and 2018. 

Treatments 

No. 
Initial 

Kill 
Residual effect treatments 

Averag

e 

Nymph % 

Per   

Treatmen

ts 

After 

24 

hours 

3 

Days 

5 

Days 
7 Days 

10 

Days 

14 

Days 
  

2cmCoragen 20% SC / 

25cm mineral oil 
75 61.2 74 89.5 92.8 82.0 80.2 79.2c 

3cmCoragen 20% SC / 

25cm mineral oil 
89 65.2 75.2 94 100 100 85 86.9a 

4cmCoragen 20% SC / 

25cm mineral oil 
80 73.8 81.8 95.8 100 100 88 88.5a 

2cm Voliam Flexi 40% 

WG / 25cm mineral oil 
84 53.2 65 74.6 88.4 85.8 81 76.0d 

3cm Voliam Flexi 40% 

WG / 25cm mineral oil 
88 55.2 70.2 78.2 91.5 100 88 81.6c 

4cm Voliam Flexi 40% 

WG / 25cm mineral oil 
78 62.2 78.8 89 100 100 90 85.4b 

20cm Garlic oil  / 

25cm mineral oil 
88 44.8 52.4 76.4  82.2  77.2  71.4  61.7g 

30cm Garlic oil  / 

25cm mineral oil 
85 

45.2 55 75.8 85.4 80.2 79.2 72.3e 

40cm Garlic oil  / 

25cm mineral oil 
79 

47.2 57.4 77.2 85.8 91.5 88.3 75.2d 

20cm Dill oil / 25cm 

mineral oil 
87 

43.6 55.4 72.4 93 80 81.6 73.3e 

30cm Dill oil / 25cm 

mineral oil 
77 

50.2 60 67.4 94.8 94.9 93.1 76.8d 

40cm Dill oil l  / 25cm 

mineral oil 
79 

51.3 79 92 96.8 100 89 83.9b 

25cm mineral oil 

(control) 
80 47.5 51.8 63.2 72 88 79 68.8f 

                                               F value = 54 .59**L..S.D.  = 2.00 

Means followed by the same letters are not significantly different according to the LSD0.05. 
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Conclusion: 

          Application of such chemical insecticides and binary mixtures with mineral oil 

or Dill oil binary mixtures with mineral oil produce had highly significant effect on T. 

absoluta infesting tomato crop. The insecticide binary mixtures with mineral oil have 

effect on pest population whereas decreased mean number population of pest.  The 

insecticide binary mixtures with mineral oil were the most efficiency method 

compared to control (without treatment or mineral oil alone). 
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ARABIC SUMMERY 

 

  Tuta absoluta Meyrick فحة التوتا ابسيلوتاالتطبيقات الحقلية لمكابعض 

(Lepidoptera,Gelechiidae)   فى مصر 

 
 منى نصر وهبه ، منى ابراهيم عمار ،بدران عبد الفتاح بدران

 مصر -الجيزة -الدقى -مركز البحوث الزراعية -معهد بحوث وقاية النباتات

 

ت تباا نوفحاان نلآااتنفلرااعينفل تىلااىانفلتاا نت ااى نننعتوتااعنفولااولوتنحشاا  نأورف نفلطمااع أنأونصااعة انفةقااع        

فلماوف نفليىمىعتىاانوفلوتاوينفل ط تااننلاينفلط تراانفل تىلاىانلهات يأنوذاع نولآادن لا ن نتذان ن .فلطمع أنرينلآ  

فلنرفسانإل نترىاىأنفلمبىانفينفليىمىعتىاان نوفلوتاوينفل ط تاانمفلااوبنوفلشابيونوفلوتاوينفلم نةىاانومق  لاعنون ها ن

وعلإضعرانإل نآثعرلعن Tuta absoluta ثنعتىهن نلت نتننتأثى لعن ه نكاعرانت نف نآرانحش  نفلطمع أنلىئهنلآخعلىطن

ثلاثانأجىعلن T. absoluta سجهينن2108ونن2017وأظذ ينفلنتعتجنأةهنخلالنفلموسمىتن . ه نفةتعجىانفلطمع أ

عسااىانمفلاااوبنوفلشاابيونوفلوتااوين نااننفسااتخنفبنلآبىاانفينفليىمىعتىااان نفلوتااوينفل ط تااانف س .رااينكاالانفلموساامىت

وكعةاينن.فلم نةىانوحنلعنون ه نلىئهنلآخعلىطنثنعتىهن نتوجاننفختلاراعينلآ نوتاان علىاانواىتنفلم كباعينفلالاثاان شا 

يتاين ساأن25٪ن+ن20كاورفجىتن ساأن3ساأنيتاينلآ انةين ن25+ن ٪نن20كورفجىتن مسأ4فلاستخنفنبن فرضهذأنر ن

يتاينلآ انةينترذا ن  ساأ25يتاينفلشابين+نن سأن40يتينلآ نةينونسأنن25٪ن+40رولىعبنرهىيسن سأن4لآ نةين ن

 .وسأنيتينلآ نةين25سأن+نن20ةلبانلآوين علىان نننفستخنفبنيتينفلاوبن


