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INTRODUCTION

ABSTRACT
Field experiments were conducted during two successive
summer seasons, 2016 and 2017 to compare some methods of
integrated pest management (IPM) program against T. absoluta with
a control field (untreated field) from 3" May to 3™ July at El- Berka
village, Abu-Hommus district, El-Behira Governorate.

Results showed that larval activity of T. absoluta during both
two seasons, 2016 and 2017 was higher in control field (23.11£1.82
mean no. of larvae/leaf) than in IPM field program (2.71+£0.40 mean
no. of larvae/leaf). The numbers of male captures per trap per 3 days
were increased during the experiment in an IPM field with overall
mean no. of 201.29+4.81 males per trap per 3 days. However, the
mean no. of male catches was 186.9+7.23 males/trap/3 days in
control field with significant difference between them during two
successive seasons.

A thorough research program towards developing some
sequence tactics in IPM program for T. absoluta including a foliar
spray of Thiamethoxam 20%WG + Chlorantraniliprole 20%WG
mixture, Flubendiamid 20%WG, Abamectin 8.4%SC, Spinetoram
12%SC and water mass trapping male moths using red plastic basin
water trap (about 10 lure traps/ feddan) on tomato variety, K186.
Such an approach would not only allow for reducing the pest, but
also result in a better understanding management strategy of
devastated tomato borer, T. absoluta in a given region.

The tomato is an economically crop in many countries. The tomato borer,
Tuta absoluta is an important pest of tomato crop which causing serious problems in
tomato plantations. (Lietti et al., 2005). Its management is not simple, so it is
necessary to integrate different practices. IRAC (2007) conducted that Abamectin,
Cartap, Chlorfenapyr, Phenthoate, Methamidophos, Spinosad and Indoxacarb were
effective against T. absoluta on the tomato-growing. Flubendiamide insecticide was
an excellent performance pesticide against Lepidopteran like T. absoluta in tomato
plants (Ebbinghaus et al., 2007). On the other hand, tomato borer, T. absoluta on
tomatoes was controlled by wusing the insecticides (Ortega et al., 2008).
Chlorantraniliprole was effective against T. absoluta for up to 18 days in tomato
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crops (Laham et al., 2009). The pesticide, Flubendiamide similarly performed as
Chlorantraniliprole on tomatoes for controlling of tomato fruit worms (Roditakis et
al., 2013). Other insecticides as Chlorfenapyr and Spinosad proved to be highly
effective against tomato borer (CDMS, 2010; Nannini €t al., 2011; Braham et al.,
2012 and Roditakis et al., 2013).

The reliability of T. absoluta control undertook by employing the evaluation
of several insecticides on tomato crops (Monfort and Gomez, 2011 and Hanafy and
El-Sayed, 2013). The conventional and integrated on the tomato cultivar to verify the
T. absoluta moths caught in sexual pheromone traps (Santos et al., 2008). The
integrated control method for T. absoluta conducted by Robredo and Cardenoso
(2008) can be sued by massive trapping before planting, clearing crop residues and
the application of Imidacloprid, Spinosad and Indoxacarb. A combine of available
control methods including several registered used pesticides and sexual pheromone
lures basin water mass trapping was applied by Hassan (2015) and Abou El-Fadel
(2016). Many control methods were applied against the tomato borer, T. absoluta in
integrated pest management programs by Viggiani et al. (2009), Galdino et al.
(2011) and Taha et al. (2013).

The relationship of entire larvae in leaves and the catches by a pheromone
trap of T. absoluta in commercial tomato field were conducted by Gomide et al.
(2001), Bavaresco et al. (2005) and Benvenga et al. (2007). The T. absoluta male
occurrences of in conventional and integrated tomato production systems caught in
sex pheromone traps during two cropping seasons verified by Santos et al. (2008).
On the other hand, The Ferolite-TUA, a combination of pheromone lures and a
specific light frequency, was highly caught of T. absoluta moths. The pheromone
trap had improved effectiveness (Russell IPM, 2009).

Accordingly, this work was conducted by using of plant protection chemicals
helps in reducing T. absoluta infestation, thus it was essential in our study to explore
the efficiency of a combination of some pesticides and using of sexual pheromone
traps altogether to detected the most suitable an investigated management program.

MATERIALS AND METHODS

Field experiments were conducted during two successive summer seasons,
2016 and 2017 to compare an integrated pest management (IPM) program against T.
absoluta with a control field (without any treatments) from 3™ May to 3" July at El-
Berka village, Abu-Hommus district, ElI-Behira Governorate. The tomato seedlings,
K186 variety were transplanted on 10" April in one feddan with a randomized
complete block design and replicated three times. The tomato variety was received
standard commercial practices.

IPM program consisted of foliar sprays of some insecticides and water mass
trapping male moths using red plastic basin water traps (about 10 traps/ feddan)
(Table, 1), these traps were set up at transplanting till harvest. Traps were placed 50
cm above the crop canopy and 30 m apart. Traps were weekly visited to remove
moths and replenish water and detergent. Lures of Phirodees 100% capsule (E3, z8 -
Tetradecadienyl acetate + E3, z8, zl1-Tetradecacatrienyl acetate) were renewed
every six weeks. The distance between IPM field and control field was about 3
feddans apart. Control field consisted of non-treatment of tomato variety, K186 and
four mass trapping male moths using water-basin traps.
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Table (1): Insecticides used in IPM program of Tuta absoluta.

Treatment Trade Conc. & . Actnje MOA Group Ra.te O.f
ingredient application
date name Formula
/Feddan
. . 20%Thiamethoxam+ Neonicotinoid +
rd B 0, . .

3" May Voliam-Flexi 40%WG 20%Chlorantraniliprole Diamide 80 grams
10t Takkomy 20%WG Flubendiamide Diamide (28) 100 grams
17" Voliam-Flexi
24 Takkomy
31" Agremic gold 8.4%SC Abamectin Ivermectin (6) 60 cm

10" June | Radiant 12 % SC Spinetoram Spinosyn (5) 100 cm
17t Agremic gold

Tuta absoluta infestation in IPM and control field programs was weekly
recorded by counting of larvae numbers in a random sample of 90 leaves from each
treatment (30 leaves/ replicate). The numbers of T. absoluta males were weekly detected
in water mass trapping male moths using red plastic basin water traps in each treatment. The
tomato production in each treatment were assessed registration during two successive
seasons, 2016 and 2017, then the economic evaluations of each treatments were
assessed by calculated gross returns. Gross returns were based on yields of each
treatment based on the pound average price per kg (LE).

Gross return was calculated by the equation:
Income return = Net return of treatments — Net return of control
Net return (LE)/ feddan = fruits return (LE) / feddan - Cost of treatments (LE)/ feddan
Fruits return/ feddan = fruits weight (kg)/fed.x Price of fruits kg.
Cost of treatments (LE) = Number of sprays x Cost of each application.
Cost of agriculture practices = Cost of Agriculture + Seedling + Irrigation + Fertilization
Cost of net applications= Cost of insecticidal and trap treatments + Cost of agriculture practices
The statistical analyses of data were carried out by using SAS program computer
including t-test (SAS Institute, 2003).

RESULTS AND DISCUSSION

Tuta absoluta larvae infested all parts of tomato plant (leaves, stems, buds and
fruits) at any developmental stage. Weekly mean numbers of Tuta absoluta larval and
male capture moth densities per leaf on tomato variety, K186 were carried out between May
and July during 2016 and 2017 seasons. At the beginning inspection, the population level of
the pest was low as can be seen from number of larvae found per leaf. In IPM program, the
resulted a decreasing of tomato borer, T. absoluta infestation as by reduced mean
numbers of larvae/ leaf through summer season, 2016 season (Table, 2). The weekly
mean no. of larvae was ranged between 0.00 to 11.00 larvae/ leaf (at 10" June and
24™ May, respectively) in tomato variety, K186 during summer season, 2016 (Table,
2). Larval density was recorded highly mean no. of 43.33 larvae/ leaf at 29™ May
2016 in control field (Untreated field). The second peak was 38.33 larvae/ leaf (14th
June) during 2016 season. The last peak was noticed at 28" June during first season (33.33
larvae/ leaf) on tomato variety, K186 (Table, 2).

Also, results showed the same trend as in summer season, 2016 in both two
programs, IPM and control fields during 2017 season. Abundance of T. absoluta
larvae still remained low infestation in IPM program than control field throughout
summer season, 2017. Three peaks were 43.67, 14.67 and 39.67 larvae/ leaf (at 3",
14™ and 28" June 2017, respectively) in control field, but one peak was recorded in
IPM program through the same season (7.67 larvae/ leaf at 20™ May) (Table, 2).
With t- test analyses, larvae infested tomato variety, K186 was showed a high



38 Gamal M. Hassan et al.

significant difference between IPM field and control field (Probability > |t| equal
0.0001 during investigated seasons, 2016 and 2017).

According to sexual pheromone based control strategies in two programs,
weekly data for male of Tuta absoluta captured through using sex pheromone trap
(Phirodees 100% capsule) recorded the lowest moth captures of 72.56 and 164.87
males/trap/3 days (at 1% inspection) during 1% season in control and IPM fields, respectively
(Table, 2). The maximum male catches were 274.10 and 304.74 males/ trap/ 3 days in the
control and IPM fields (at 24™ June 2016), respectively. The lure pheromone based
water trap noticed highly significant catches in IPM program than control field
(untreated field) with overall mean no. of 235.74 £+ 6.71 and 198.01 + 8.07
males/trap/3 days (Table, 2). In contrast, the numbers of male captures in pheromone
based water trap was also high, but its recorded high male catches in control field
than IPM field (175.79 = 7.70 and 166.83 + 4.04 males/ trap/3 days) during the
second summer season (Probability > [t| equal 0.0001). Results recorded that T.
absoluta male population was ranged from 48.74 — 260.00 and 120.00 - 227.71
males/trap/3 days in control and IPM fields, respectively (Table, 2). The overall
mean numbers of T. absoluta larvae was regarded a high significant population in
control field than IPM field during investigated seasons, 2016 and 2017 (28.15 + 2.00
—18.07 £2.05 and 3.15 £ 0.51 — 2.26 + 0.33, respectively) (Table, 2).

Table (2): The management of Tuta absoluta in the control and IPM field
applications during summer seasons, 2016 and 2017.

Mean numbers of population density
Inspection i Mean no. of larvae/d leaf l\t/Iean no. of moths/ trapj 3 day
date 1* season 2" season 1* season 2" season
Control IPM Control | IPM | Control IPM Control IPM
field field field field field field field field
May, 3" 4.00 2.67 2.00 2.00 72.56 164.87 48.74 120.00
o6™ 8.00 3.67 3.00 2.00 100.38 198.97 113.88 138.61
10™ 8.67 4.00 4.33 4.00 169.36 201.28 169.18 155.67
13 14.67 4.67 3.67 3.00 172.95 199.74 135.30 138.01
17t 21.00 10.67 8.33 5.00 193.97 229.36 181.64 153.16
20™ 28.67 8.67 12.00 7.67 221.15 243.85 188.63 171.34
24" 39.33 11.00 16.33 7.33 219.23 238.33 187.32 169.09
27t 43.33 1.00 30.67 0.33 216.79 252.56 192.68 174.37
317 41.67 0.00 38.00 1.67 183.46 217.31 197.60 178.27
June, 03" 41.00 0.33 43.67 0.00 202.44 235.64 171.91 175.24
o6™ 40.33 0.67 37.67 1.00 209.23 241.92 220.11 164.68
10t 33.33 0.00 23.00 0.67 195.38 227.69 170.38 196.10
14™ 38.33 2.00 6.33 0.33 182.82 214.49 173.44 156.71
17 27.33 1.00 14.67 2.00 185.77 216.41 178.69 159.13
217 29.00 0.33 3.33 0.67 234.23 263.33 174.21 163.29
24" 24.00 1.67 12.33 2.00 274.10 304.74 260.00 159.74
28t 33.33 2.33 39.67 0.00 263.33 293.46 180.44 227.71
July, 03" 30.67 2.00 26.33 1.00 267.05 299.36 220.11 201.73
Overall 2815 | 3.15 18.07 | 226 | 198.01 | 23574 | 175.79 | 166.83 +
‘l‘esa];‘ £2.00 | £051 | £2.05 | £0.33| £8.07 £6.71 £7.70 4.04
Probability 0.0001 ** 0.0001 ** 0.0005 ** 0.0001 **

** = High significance
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Generally, the overall larval activity of T. absoluta during 2016 and 2017
seasons was higher in control field program (23.11+1.82 mean no. of larvae/leaf)
than in IPM field program (2.71 + 0.40 mean no. of larvae/leaf) (Probability > |t|
equal 0.0001) (Table, 3). On the other hand, the overall numbers of male captures per
trap per 3 days was increased during the experiment in IPM field with overall mean
no. of 201.29 + 4.81 males/ trap/ 3 days. However, the mean no. of male catches was
186.9 + 7.23 males/ trap/ 3 days in control field with significant difference between
them during two seasons (Probability > |t| equal 0.0036) (Table, 3). These previously
results may be due to the non- effective foliar applications of the used insecticides
against T. absoluta moths (Table, 3).

The tomato borer, T. absoluta is challenging lepidopteran pest to control due to
rapidly expending on different host plant and high reproduction capacity, which it
may be lead to gene mutation. Tuta absoluta are well controlled by a combination
tactics of IPM program which consisted of a foliar spray of sequence pesticides being
Thiamethoxam 20%WG + Chlorantraniliprole 20%WG, Flubendiamid 20%WG,
Abamectin 8.4%SC, Spinetoram 12%SC and water mass trapping male moths using
red plastic basin water trap (about 10 lure traps/ feddan). Lure and kill formulations
(pesticides) are targeted to T. absoluta as in the present work was similarly
conducted by Hassan (2015) and Al-Zaidi (2010), they controlled the tomato borer
by some mixed applications between pheromone lures and numerous pesticides
during the beginning plantation till harvest tomatoes. Also, the combine of available
control methods including physical methods and correct use of registered pesticides
as well as were reported by Retta and Berhe (2015), Megido et al. (2013) and Santos
et al. (2008).

Table (3): Mean numbers of the Tuta absoluta population density in the control
and IPM field applications during summer seasons, 2016 and 2017.

Mean numbers of population density
Season Larvae/ leaf Male moths/ trap/ 3 days
Control field IPM field | Control field IPM field
Summer season, 2016 28.15 3.15 198.01 235.74
Summer season, 18.07 2.26 175.79 166.83
Overall mean £+ SE 23.11+1.82  2.71+0.40 | 186.9+7.23  201.29+4.81
Probability >|t| 0.0001 ** 0.0036 **

** = High significance

Otherwise, Hassan (2015) found that the mean number of eggs, larvae, mines
and male adults of T. absoluta was significantly lower (0.11 egg, 0.06 larva and 0.08
mine/ leaflet and 216.33 adults/ trap) in field treated with pheromone-baited traps
together with insecticide applications (IPM program) than in the field treated with
insecticides (farmer field) (1.04 eggs, 1.20 larvae and 1.91 mines/ leaflet and 224.40
adults/ trap. Hanafy and El-Sayed (2013) and Abou El-Fadel (2016) evaluated
several insecticides on tomato crops. Taha et al. (2013) concluded that IPM program
which consisted of mass trapping T. absoluta males in red plastic basin water traps at
a density of 8 traps/ feddan, biweekly application of Volium flexi 40% WG (20%
Thiamethoxam +20% Chlorantraniliprole) and Dantop 50%WG (Clothianidin) in
sequence during vegetative stage and weekly application of Dipel DF 6.4 % WG (Bt)
during tomato fruit stage was compared with mass trapping only and farmers practice
included several sprayed insecticides at their own discretion. They found that mass
trapping of male moths together with selected insecticides (IPM) was effective in
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reducing infestations. Therefore, further studies should be conducted to integrated
strategy methods in order to use of chemicals at the tomato seedling period for
improving food safety and environment quality.

Data in Fig. (1) illustrated that IPM field program gave significantly high
tomato production than untreated check field (control field) in the two tested seasons,
2016 and 2017. The highest tomato fruit production was 33.00 and 42.00 tons/
feddan during summer seasons, 2016 and 2017 in IPM field program, respectively.
However, untreated check field (control field) was received the lowest tomato fruit
production being 4.5 and 7.8 tons/feddan during 2016 and 2017 seasons,
respectively. The overall fruit production was also significantly higher in IPM
field (37.5 tons/feddan) than untreated check field (6.15 tons/feddan) (Probability >
|t| equal 0.02) (Fig. 1). Accordingly, the observed results clearly showed that IPM
field program may be the best program for controlling devastated tomato borer, Tuta
absoluta on tomato variety, K186 at El-Behira Governorate.
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= 40
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— 30
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B ye 7.8
= 4.5
10
B — f"f?.}
== seoeel 2
o
Summmer season, 2016 | Summer season, 2017 Owverall mean
Probability >|+]| 0.02 =
= =— Significance

Fig. (1): Comparison between insecticide applications and tomato yield
during summer seasons, 2016 and 2017.

A through the present study, clear that the net return of tomato fruit production
increased in IPM approach when compared with untreated check field (control field).
The net return of fruit productions was 53910 and 71910 LE in IPM field program,
and 20 and 6620 LE in non-treated check field (control field) during 2016 and 2017
seasons, respectively (Table, 4). Subsequently, IPM program consisted of a foliar
sprayed mixture of Thiamethoxam 20%WG + Chlorantraniliprole 20%WG,
Flubendiamide 20%WG, Abamectin 8.4%SC, Spinetoram 12% SC and water mass
trapping male moths using red plastic basin water trap (about 10 lure traps/ feddan)
was received the highest income return during the both seasons, 2016 and 2017 being
53890 and 65290 LE, respectively (Table, 4). Similarly, Hassan (2015) noticed that
fruit production was higher in IPM program (35.95 fruits/ plant) than in another
farmer field (check field) (10.00 fruits/ plant) when IPM tactics included foliar
sprayed mixture of Thiamethoxam 20% WG + Chlorantraniliprole 20% WG,
Chlorfenapyr 36% SC, Chlorantraniliprole 20% SC and Spinosad 24% SC and using
sex pheromone basin water traps (Tuta 100 N lure) on tomato plant, which were set
up at transplanting till harvest.
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Table (4): Economic evaluations of IPM and control fields on tomato yield
during summer seasons, 2016 and 2017.

Economic evaluations
Yield Yield Cost of Cost of Cost of net Net Income
Treatment | Season | eioht | return insecticidal agriculture applications/ return return/
(Kg)/ (LE)/ treatments | practices LE/ p‘;e ddan LE/ Feddan
Feddan | Feddan LE/ Feddan Feddan Feddan
2016 33000
IPM 66000 3110 12090 53910 53890
2017 42000 84000 71910 65290
2016 | 4500 | 9000 8980 20
Control 8980
2017 7800 15600 6620

Kg price=2 LE

Moreover, Taha et al. (2013) recorded that tomato fruit damages were higher
(39.16% fruit damages) in the farmer field (check field) than field treated with
pheromone baited water traps (37.44% fruit damages). Furthermore, Santos et al.
(2008) conducted the comparison between two approaches viz. conventional and
integrated on tomato plant to detect the occurrence of T. absoluta male moths. To
delay the using of insecticides, Monserrat et al. (2011) used the mating disruption
technique to reduce T. absoluta infestation on tomato plant.

A thorough research program towards developing some sequence tactics in
IPM program for T. absoluta including a foliar mixture spray of Thiamethoxam
20%WG + Chlorantraniliprole 20%WG, Flubendiamide 20%WG, Abamectin
8.4%SC, Spinetoram 12%SC and water mass trapping male moths using red plastic
basin water trap (about 10 lure traps/ feddan) on tomato variety, K186. Such an
approach would not only allow for reducing the pest, but also result in a better
understanding management strategy of devastated tomato borer, T. absoluta in a
given region.

REFERENCES

Abou El-Fadel, M.A.A. (2015): Biological, Ecological and Biocontrol studies on
some insects attacking tomato plants. A thesis Ph.D. in Economic
Entomology, Faculty of Agriculture, Monoufia Univ., 126 pp.

Al-Zaidi S. (2010): Manejo de Tuta absoluta mediante feromonas. Phytoma Espana,
217, 41.

Bavaresco, A.; Torres, A.N.L. and Pilati, G. (2005): Use of synthetic sexual
pheromone for monitoring the seasonal fluctuation of Tuta absoluta in
Planalto Norte of Santa Catarina State. Agropecuaria Catarinense, 18(2): 83-
86.

Benvenga, S.R.; Fernandes, O.A. and Gravena, S. (2007): Decision making for
integrated pest management of the South American tomato pinworm based on
sexual pheromone traps. Horticultura Brasileira, 25(2): 164-169.

Braham, M.; Glida-Gnidez, H. and Hajji L. (2012): Management of the tomato borer,
Tuta absoluta in Tunisia with novel insecticides and plant extracts. Bulletin
OEPP/EPPO, 42(2): 291-296.

CDMS (2010): Agrochemical Database. Labels / MSDS. Crop data management
systems. http:// www.cdms.net/LabelsMsds uploaded to 2017.

Ebbinghaus, D.; Schnorbach, H.J. and Elbert, A. (2007): Field development of
Flubendiamide (BeltReg., FameReg., FenosReg., AmoliReg.)- a new




42 Gamal M. Hassan et al.

insecticide for the control of lepidopterous pests. Pflanzenschutz-Nachrichten
Bayer, 60(2): 219-246.

Galdino, T.V. da S.; Picanco, M.C.; Morais, E.G.F. de; Silva, N.R.; Silva, G.A.R. da
and Lopes, M.C (2011): Bioassay method for toxicity studies of insecticide
formulations to Tuta absoluta. Ciencia e Agrotecnologia, 35(5): 869-877.

Gomide, E.V.A., Vilela, E.F. and Picanco, M. (2001): Comparison of sampling
procedures for Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) in tomato
crop. Neotrop. Entomol., 30(4): 697-705.

Hanafy, H.E.M. and El-Sayed, W. (2013): Efficacy of Bio and chemical insecticides
in the control of Tuta absoluta (Meyrick) and Helicoverpa armigera (Hubner)
infesting tomato plants. Aust. J. Basic and Appl. Sci., 7(2): 943-948.

Hassan, G.M. (2015): Ecological, behavioral and control studies on the tomato leaf
miner, Tuta absoluta in tomato fields. A thesis Ph.D. in Entomology, Faculty
of Science, Monoufia Univ., 179 pp.

IRAC (2007): Tomato leafworm resistance managment practice in Brazil. IRAC
(Insecticide Resistance Action Comittee) News Resistance Managment News,
Conferences, and Symposia, (15): 3. http://www.iraconline.org/
documents/index15.pdf uploaded to 2017.

Laham, G.P.; Cordova, D. and Barry, J.D. (2009): New and selective ryanodine
receptor activators for insect control. Bioinorg. Med. Chem., 17: 4127-4133.

Lietti, M.M.M.; Botto, E. and Alzogaray, R.A. (2005): Insecticide resistance in
Argentine populations of Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae). Neotrop. Entomol., 34(1): 113-119.

Megido, R.C.; Haubruge, E. and Verheggen, F.J. (2013): Pheromone-based
management strategies to control the tomato leafminer , Tuta absoluta
(Lepidoptera : Gelechiidae). A review, 17(3): 475-482.

Monfort, L.E. and Gomez, P.N. (2011): Tomato moth in La Rioja. Agricola Vergel:
Fruticultura, Horticultura, Floricultura, Citricultura, Vid, Arroz, 30(346):
166-167.

Monserrat, A.; Andreu, M.; Martinez, E.; Marin, M.; Gonzalez, J.L.; Martinez, J.M.;
Garcia, R.; Quinto, V.; Sambado, P. (2011): Early studies on the control of
tomato borer Tuta absoluta with mating disruption technique in Murcia
region (Spain). EPPO/IOPC/FAO/NEPP Joint, International symposium on
management of Tuta absoluta (tomato borer) Conference, Agadri, Morocco,
16-18 November, 33 pp.

Nannini, M.; Foddi, F.; Murgia, G.; Pisci, R. and Sanna, F. (2011): Insecticide
efficacy trials for management of the tomato borer Tuta absoluta (Meyrick)
(Lepidoptera: Gelechiidae), a new tomato pest in Sardinia (Italy). Acta
Horticulturae, 917: 47-53.

Ortega, F.; Astor, E. and Scals, D. de (2008): Control of the tomato fruit moth (Tuta
absoluta). Horticultura Internacional, 15(64): 30-31.

Retta, A.N. and Berhe, D.H. (2015): Tomato leaf miner — Tuta absoluta (Meyrick), a
devastating pest of tomatoes in the highlands of Northern Ethiopia: A call for
attention and action. Res. J. Agric. Environ. Manag., 4(6):264-269.

Robredo, J.F. and Cardenoso, H.J.M. (2008): Strategies for control of the tomato
moth, Tuta absoluta Meyrick. Agricultura, Revista Agropecuaria, 77(903):
70-74.

Roditakis, E.; Skarmoutsou, C. and Staurakaki, M. (2013): Toxicity of insecticides to
populations of tomato borer, Tuta absoluta (Meyrick) from Greece. Pest
Manag. Sci., 69: 834-840.




Management control strategy of devastated tomato borer, Tuta absoluta 43

Russell IPM Ltd. (2009): New weapon against Tuta absoluta unveiled by Russell
IPM. PR Log. http://www.prlog.org/ uploaded to 2017.

Santos, J.P. dos; Becker, W.F.; Wamser, A.F.; Mueller, S. and Romano, F. (2008):
Incidence of adult males of tomato moth in conventional and integrated
tomato production systems in Cacador, SC. Agropecuaria Catarinense, 21(1):
66-73.

SAS Institute (2003): SAS version 9.1. SAS Institute Inc, Cary, NC, USA.

Taha, A.M.; Afsah, A.F.E. and Fargalla, F.H. (2013): Evaluation of the effect of
integrated control of tomato leafminer, Tuta absoluta with sex pheromone
and insecticides. Nature and Science, 11(7): 26-29.

Viggiani, G.; Filella, F.; Delrio, G.; Ramassini, W. and Foxi, C. (2009): Tuta
absoluta, a new Lepidoptera now reported in Italy. Informatore Agrario,
65(2): 66-68.

ARABIC SUMMARY
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