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1. ABSTRACT

Whitefly Bemisia tabaci and tomato leaf miner Tuta absoluta are two important insects that are causing
serious damage to crops in protected vegetable cultivation. There is an international call from scientists to
find a non-chemical way to manage those pests. This study tested the effect of a new combined light trap
with different colors, named GLT trap, on the management of whiteflies and tomato leaf miners in
protected vegetable cultivation. The results showed that whiteflies are significantly attracted to the yellow
light traps (828 insects) compared to (73 insects) on white traps which captured the least number of
insects. Although whitefly is diurnal, a higher number of insects were captured by the yellow-light colored
traps (910 insects) than both yellow traps without light (302 insects) and light without color (51 insects) in
6 days. This showed the superiority of GLT trap over the yellow traps by about three times and about 20
times more than light traps without colors. In addition, a higher mean number of leaf miners were
captured by yellow traps (14.33), and the lowest number of insects (3.5) was captured on violate traps. The
new GLT trap is a promising IPM mean to manage those important insects in greenhouses in both
developed and developing countries. It is an inexpensive, effective, and homemade way to control
whiteflies and tomato leaf miners without negative consequences.
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2. INTRODUCTION been investigated by Mwangi (2015); yet it was
reported that it is not very successful due to
several limitations (Gillespie & Quiring, 1987).
Light traps have also been used by Ashfaq et al.
(2005) to capture insects. Macdowall (1972)
suggested to use light traps for managing
whiteflies as an alternative for pesticides. In
addition, based on previous studies, Mutwiwa &
Tantau, (2005) used UV lamp with yellow sticky
traps for trapping whiteflies in greenhouses in

Pests are the main limiting factors in
cultivation ~ of  vegetables  under
controlled conditions (Mutwiwa & Tantau,
2005). Among those pests, two important insects
are causing serious damage to crops, whiteflies
(Berlinger, 1980; Gillespie & Quiring, 1987;
Gillespie & Quiring, 1992; C. Chu &
Henneberry, 1998; Chen et al., 2004; Hamza,

2017; Varga et al., 2018) and tomato leaf miner
(Al-Jboory et al.,, 2012; Garzia et al., 2012;
Abbas, 2014; Pezhman & Saeidi, 2018; Varga et
al., 2018).

Whiteflies attack the plants either directly by
sucking the cell sap or indirectly by providing
good environment for sooty mold (Berlinger,
1980; Webb et al., 1985; Varga et al., 2018).
Intensive studies have been conducted to control
or manage this important insect (Macdowall,
1972; Gillespie & Quiring, 1987; Gillespie &
Quiring, 1992; C.-C. Chu & Henneberry, 1999;
Ashfaq et al., 2005; Mwangi, 2015; Perdikis et
al., 2016; Varga et al., 2018). The aim was to
provide a non-chemical mean to manage
whiteflies. Biological control of whiteflies has
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Germany. Moreover, colored traps have been
used to attract this insect (C.-C. Chu &
Henneberry, 1999; Mwangi, 2015). Mwangi
(2015) reported that traps with yellow and blue
colors are more attractive to pest than the no-
color traps; however, traps treated with
pesticides provided better results (Mwangi,
2015). According to the literature (Webb et al.,
1985; Kitterman, 1997; Steiner et al., 1999; Lu
et al. 2012; Perdikis et al., 2016), yellow tricky
traps and yellow color based traps have been
used intensively as an IPM mean to manage
whiteflies in greenhouses. Furthermore, C. Chu
& Henneberry (1998) compared a trap called
“CC” traps to yellow sticky traps, and the later
provided better results. Although yellow traps
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are minimizing the population density of
whiteflies, they can generally be used for
monitoring the pest (Gillespie & Quiring, 1987;
Gillespie & Quiring, 1992), or as an additional
mean to help other management strategies.
Previous studies varied in reporting the
successfulness and the failure of yellow traps in
managing whiteflies (Webb et al., 1985).
Accordingly, the need to develop another type of
management rather than pesticides became
crucial.

Tomato leaf miner is also considered one of
the most important pest in greenhouses planted
with tomato due to the production loss that
estimated by up to 90% (Tsisia et al., 2016) to
even 100% ( Lazgeen et al., 2013; Pezhman &
Saeidi, 2018) without proper management (Roda
et al., 2015; Hamza, 2017; Wafula et al., 2018).
This is because this insect is causing damage to
leaves, stems, buds and fruits of tomato plants
(Garzia et al., 2012; Pezhman & Saeidi, 2018).
Garzia et al. (2012) listed the distribution of this
pest in details. They reported that it was
observed first in Irag in 2010. According to the
literature (Korycinska et al., 2009; Al-Jboory et
al., 2012; Cocco et al., 2013; Pezhman & Saeidi,
2018), and our observation in the field, even
with using pesticides, it is hard to control this
extremely challenging pest (Mutwiwa & Tantau,
2005; Wafula et al., 2018). Therefore, scientists
searched for IPM means to manage this pest
(Wafula et al., 2018). One of those means
included biological control (Torres et al., 2002;
Gonzélez-Cabrera et al., 2011; Abbas, 2014;
Tsisia et al., 2016); yet, this method has several
limitations. For example, in a recent
investigation, some strains of nematodes were
used to control this pest (Husin & Ali, 2017);
yet, it is hard for farmers to access those strains
in developing countries. In addition, they may
increase the production costs. The limitation of
this type of management is discussed by Abbas
(2014) in details. Moreover, pheromone traps

(Vacas et al., 2011; Lazgeen, et al., 2013; Aksoy
& Kovanci, 2016; Berxolli & Sh, 2017); and
light traps (Aksoy & Kovanci, 2016; Pezhman &
Saeidi, 2018) have also been used to manage this
insects. Due to the unsatisfied results in
managing this pest, scientists tried to combine
different types of traps and ways for controlling
purposes. The combination of light traps with
pheromone has improved trapping of this pest
(Ettaib et al., 2016; Pezhman & Saeidi, 2018).
Moreover, yellow (Tsisia et al., 2016), blue,
green, white and red traps (Mahmoud et al.,
2014) with pheromone have been combined for
the same purpose. However, Abbas (2014) and
Abbes & Chermiti (2012) discussed many
reasons of why mass trapping by pheromone and
biological control are not successful means to
control this pest.

Accordingly, the pest resistance issue; the
environmental issues; the people desire of pest
and pesticides free products; and the insufficient
efficiency of above mentioned methods to
control pests are suggesting to provide a new
and more effective method to control these two
pests (Mutwiwa & Tantau, 2005). In addition,
we used different chemical and non-chemical
methods to manage this pest; yet, the pest was
increasing in population density and causing
more damage, even with taking into account all
suggestions provided in the literature. Therefore,
we developed a test trap combining colors with
light, and the primary results were surprising
(Figure 1).

This study examines a new non-chemical
method to manage two greenhouse pests,
whiteflies and tomato leaf miner. Particularly, it
tests the hypotheses that: (i) Different color will
attract whiteflies and tomato leaf miner
variously; (ii) Insects will respond to the light
colored traps. (iii) The combined (colored-light)
traps will trap more insects than light or color
only. (iiii) the traps can be used for insect
management inside greenhouses.
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3. MATERIALS AND METHODS

The study was conducted inside greenhouses
in Domiz camp of refugees, Duhok, Kurdistan
Region of Irag. Four planted and slightly
infected greenhouses were selected for the study.
Homemade traps were developed using the
following  materials:  transparent  plastic
containers (volume 10 L), six colored fabric
(white, green, yellow, red, violet and blue),
transparent tarpaulin, sticker glue which is used
for mice and rats trapping, plastic rope and
rechargeable lights (type; KHHY, Chinese made
KH-9077) that can be charged by electricity and
solar. The materials were put together by
covering the transparent plastic containers with
the fabric, then one layer of transparent tarpaulin
was covered by the sticker glue and then covered
over the fabric (Figure 2). The rechargeable
lights were fixed inside the containers. Finally,
the traps were distributed randomly in the both
sides of the greenhouses as the population
intensity of the insects is higher in the sides than

Fig. (1): The test colored-light traps showing a high number of captured leaf miner.

in the middle of the greenhouses. The six
colored traps were used at night for
approximately 5 hours. Three replications were
used for leaf miner insect in two greenhouses
planted with tomato; whereas, four replications
for whitefly insect were used in two greenhouses
planted with broccoli. After identifying the most
attracted color for whiteflies, three types of traps
were installed (yellow traps without lights, light
without color and light with yellow color). For
this part of the study, three replications were
used in different greenhouses to determine the
effect of each type trap. The number of
whiteflies were also counted every day for 6
days. The data were collected by counting the
number of insects every day for six days. The
results were compared, and the differences
between different colored traps were provided
using GenSTAT software 15th edition (VSN
International Ltd, UK), and Microsoft excel
2016.
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Fig. (2): The preparation of colored-light traps including their parts.

4. RESULTS AND DISCUSSION

The results supported the first hypothesis that
different color will attract whiteflies and tomato
leaf miner variously. The results showed that
there are high significant differences in
capturing both insects in terms of color of traps,

to various colors in different days. It is known
that tomato leaf miner is a nocturnal insect
(Garzia, et al, 2012); however, whiteflies are
diurnal insects (Ekbom, 1982). Interestingly, the
results provided crucial information about the
activity of whiteflies at night. While there was
no sources of light rather than light-traps,

different days as well as the interaction of trap  whiteflies attracted to colored-light traps
color and the days (Table 1). This means that  significantly.
leaf miners and whiteflies responded differently
Table (1): Analysis of variance for the studied traits
Source of variance Probability of significance
NO. Tomato leaf miner NO. White fly

Colors <.001 <.001

Days <.001 <.001

Colors * Days 0.767 <.002
4.1, WHITEFLY green colors(YANo, 1987). YANo (1987)

It was reported that whiteflies are attracted to
yellow (Berlinger, 1980; Webb et al., 1985;
Kitterman, 1997; C.-C. Chu & Henneberry,
1999; Mwangi, 2015; Perdikis et al., 2016) and

mentioned a number of combined means of
whitefly management including yellow sticky
traps. They used vyellow sticky traps with
biological control; however, yellow traps
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provided better results (YANo, 1987). The
results of this study accepted with YANo (1987)
in terms of color attraction. Whiteflies were
significantly attracted to yellow and green colors
compared to the other colors (Figure 3, and
Table 2). It can be noticed from Figure 3 that the
number of insects captured by the traps is

dramatically increasing at the beginning, and
then the curve starts to become steady at the end
of the study. This is because the insect
population was decreased. After finalizing this
study, the traps were renewed and installed
inside the greenhouses without using pesticides,
the insect was totally controlled.
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Fig. (3): The mean number of whiteflies captured by the different colored-traps in 6 days in 4 replications.

Overall, the response of whiteflies to
different colored-traps in 6 days varied in a way
that yellow color attracted more insects (828
insects), followed by green (637 insects), red

(251 insects), blue (193 insects), violet (127
insects) and white which captured the least
number of insects (73 insects) (Table 2 and
Figure 3).

Table (2): Effect of colors, days and their interactions on the number of whitefly insect on broccoli.

Colors
Blue Green Red Violet White Yellow Means of
days

Days

1 2.0 42.8 4.2 5.0 0.5 48.0 17.1

2 15.0 60.7 20.0 10.5 3.0 81.5 31.8

3 26.7 100.0 37.0 18.2 6.0 135.0 53.8

4 38.5 122.0 52.2 23.2 12.7 175.2 70.7

5 42.2 143.2 56.7 27.7 16.2 191.0 79.5

6 48.2 159.2 62.7 31.7 18.2 207.0 87.9

Mean of 28.8 104.7 38.8 19.4 9.5 139.6

colors

LSD values: Colors: 16.82, Days:16.82, Colors*Days:41.20
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After determining the most attracted color to capture
the whiteflies, it was crucial to investigate whether
the color only, the light only or combining both color
and light is attracting the insect (Figure 4). The
results supported the third hypothesis that the
combined (colored-light) traps will trap more insects
than light or color only. The results showed that a
higher number of whiteflies were captured by the
light-yellow colored traps (910 insects) than both
yellow traps without light (302 insects) and light
without color (51 insects) in 6 days (Figure 5).
Although whiteflies are diurnal insects (Mutwiwa &
Tantau, 2005), this study showed that they are active

®

Fig. (4): (a) The coloro

and have response to colored-light even when there is
another source of light (Figure 5). A special UV traps
were used by Mutwiwa & Tantau (2005) to capture
whiteflies inside greenhouses in northern Germany;
yet, they captured the nocturnal insects. Although
they increased the intensity of UV light, the number
of captured whiteflies was not significant to depend
on such trap as a management mean (Mutwiwa &
Tantau, 2005). However, this study showed that
whiteflies can be captured by the yellow-light traps
about 20 times more than light traps without color,
and 3 times more than yellow traps.

, the light only and the combination of both color and light traps. (b) Whiteflies

captured by the combination of both color and light trap.
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Fig. (5): The number of insects captured by three types of traps (yellow without light, light without
color and light with yellow color) in 6 days.
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4.2. TOMATO LEAF MINER

Regarding tomato leaf miner, the results
showed higher mean number of leaf miners
captured by yellow traps (14.33) followed by

green traps (4.66), blue traps (4.66), white traps
(4.33), red (3.5) and violate (3.5) traps
respectively (Figure 6 and Table 3).
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Fig. (6): The mean number of leaf miners captured by the different colored-traps in 6 days.

It was reported that yellow traps and
pheromone traps have been used to trap tomato
leaf miner in greenhouses (SALAS, 2004;
Cabello et al., 2012; Cocco et al, 2012; 2013 and
Tsisia et al., 2016). Yet, they were used for
monitoring purpose only (Tsisia et al., 2016).
The limitation of pheromone traps is their ability
to attract the male insects mainly. Therefore, this
type of trap can generally be used for monitoring
purpose. Abbes & Chermiti (2012) discussed
many reasons of why mass trapping by
pheromone and biological control are not
successful means to control this pest. As a
nocturnal insects, tomato leaf miner is attracted
to light (Mahmoud et al., 2014); therefore, it was
logical to combine colors with the lights to trap
this insect.

Without proper management, leaf miner
causes significant damage and losses in tomato
fields (Garzia et al., 2012; Pezhman & Saeidi,
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2018; Wafula et al., 2018). Our attempts to
control this important pest varied, and we used
different means of management techniques.
Following the literature (Al-Jboory et al., 2012;
Abbas, 2014; Mahmoud et al., 2014; Berxolli &
Sh, 2017; Pezhman & Saeidi, 2018; Wafula et
al., 2018), in addition to our attempts, the pest is
getting resistant to almost all types of
insecticides very quickly. Moreover, considering
the key points recommended by Pezhman &
Saeidi (2018) and Wafula et al. (2018), we
developed our new trap, and named it Good
Luck Tuta (GLT) trap. According to our field
experiences and practical work, all means of
tomato leaf miner control have their own
limitations. All means and techniques were not
enough to manage this pest; yet, after using of
test GLT trap, the pest was totally controlled.
This was the reason of conducting this study
after observing the primary results.
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Table (3): Effect of colors, days and their interactions on the number of Tomato leaf miner insects on

tomato.
Colors
Days Blue Green Red Violet White Yellow Means of
days

1 1.33 1.00 1.00 0.67 1.00 4.00 1.5
2 2.67 1.00 1.33 1.33 1.00 5.00 2.06
3 4.33 1.67 1.67 2.00 2.00 9.67 3.56
4 4.67 2.33 1.67 2.67 2.00 11.33 4.11
5 4.67 4.00 2.00 3.00 3.00 13.67 5.06
6 4.67 4.67 2.33 3.00 4.33 14.33 5.56

Mean of 3.75 2.44 1.67 2.11 2.22 9.67

colors

LSD values: Colors: 1.902, Days: 1.902, Colors*Days: 4.658

5. CONCLUSION

GLT trap is an environmental friendly,
inexpensive, reliable and suited to any place in
the world (including developing countries), and
an effective way to manage whiteflies and
tomato leaf miner. In addition, it is considered
an excellent way to overcome the problem of
pest resistance to insecticides. Moreover, it may
overcome the limitations of the other types of
traps. In order to improve this type of trap, a
number of points are recommended. First, it can
be further improved by providing a better source
of light which can be last till morning. Second, it
can be recommended to use the GLT trap to
manage both diurnal and nocturnal insects.
Therefore, further studies are required to
examine the effect of GLT trap on other harmful
insects. Furthermore, the traps should be placed
in between the rows with placing a suitable
container under the traps in order to gather the
glue that drops from the trap. It is also
recommended not to use this type of trap when
biological control or pollinators are used in the
greenhouses. This is because it captured some
other insects as well. Thus, further studies are
required to examine its effect on beneficial
insects.

6. REFERENCES
Abbes, K., and Chermiti, B. (2012). Failure of the
biological control of Tuta absoluta using the

predator Nesidiocoris tenuis in a protected
tomato crop: analysis of factors. IOBC/WPRS
Bull, 80, 231-236.

Abbas, S. (2014). Tomato leaf miner Tuta absoluta
(Meyrick, 1917)(Lepidoptera: Gelechiidae)
The old and new challenge.

Al-Jboory, I. J., Katbeh-Bader, A., & Al-Zaidi, S.
(2012). First observation and identification of
some natural enemies collected from heavily
infested tomato by  Tuta  absoluta
(Meyrick)(Lepidoptera: Gelechiidae) in Jordan.
Middle-East Journal of Scientific Research,
11(4), 435-438.

Aksoy, E., & Kovanci, O. B. (2016). Mass trapping
low-density populations of Tuta absoluta with
various types of traps in field-grown tomatoes.
Journal of Plant Diseases and Protection,
123(2), 51-57.

Ashfag, M., Khan, R. A., Khan, M. A., Rasheed, F.,
& Hafeez, S. (2005). Insect orientation to
various color lights in the agricultural biomes
of Faisalabad. Pak. Entomol, 27(1), 49-52.

Berlinger, M. J. (1980). A yellow sticky trap for
whiteflies:  Trialeurodes vaporariorum and
Bemisia tabaci (Aleurodidae). Entomologia
experimentalis et applicata, 27(1), 98-102.

Berxolli, A., & Sh, S. (2017). Friendly using methods
for controlling of Tuta absoluta



Journal of University of Duhok., Vol. 22, No.2 (Agri. and Vet. Sciences), Pp 25-36, 2019

(Meyrick)(Lepidoptera: Geliichidae). JMEST,
4(9), 8171-8175.

Cabello, T., Gallego, J. R., Fernandez, F. J., Gamez,
M., Vila, E., Del Pino, M., & Hernandez—
Suarez, E. (2012). Biological control strategies
for the South American tomato moth
(Lepidoptera:  Gelechiidae) in greenhouse
tomatoes. Journal of economic entomology,
105(6), 2085-2096.

Cocco, A., Deliperi, S., & Delrio, G. (2012). Potential
of mass trapping for Tuta absoluta management
in greenhouse tomato crops using light and
pheromone traps. IOBC-WPRS Bull, 80, 319-
324.

Cocco, A., Deliperi, S., & Delrio, G. (2013). Control
of Tuta absoluta (Meyrick)(Lepidoptera:
Gelechiidae) in greenhouse tomato crops using
the mating disruption technique. Journal of
Applied Entomology, 137(1-2), 16-28.

Chen, T.-Y., Chu, C.-c., Henneberry, T. J., & Umeda,
K. (2004). Monitoring and trapping insects on
poinsettia with yellow sticky card traps
equipped with light-emitting diodes.
HortTechnology, 14(3), 337-341.

Chu, C.-C., & Henneberry, T. J. (1999). Whitefly
trap: Google Patents.

Chu, C., & Henneberry, T. (1998). Development of a
new whitefly trap. J. Cotton Sci, 2, 104-1009.

Ekbom, B. S. (1982). Diurnal activity patterns of the
greenhouse whitefly, Trialeurodes
vaporariorum (Homoptera: Aleyrodidae) and
its parasitoid Encarsia formosa (Hymenoptera:
Aphelinidae). Protection Ecology
(Netherlands).

Ettaib, R., Belkadhi, M. S., Belgacem, A. B., Aoun,
F., Verheggen, F., & Megido, R. C. (2016).
Effectiveness of pheromone traps against Tuta
absoluta. Journal of Entomology and Zoology
Studies.

Garzia, G. T., Siscaro, G., Biondi, A., & Zappala, L.
(2012). Tuta absoluta, a South American pest
of tomato now in the EPPO region: biology,
distribution and damage. EPPO Bulletin, 42,
205-210.

Gillespie, D. R., & Quiring, D. (1987). Yellow sticky
traps for detecting and monitoring greenhouse
whitefly (Homoptera: Aleyrodidae) adults on
greenhouse tomato crops. Journal of economic
entomology, 80(3), 675-679.

Gillespie, D. R., & Quiring, D. J. (1992). Flight
behavior of the greenhouse whitefly,
Trialeurodes vaporariorum
(Westwood)(Homoptera:  Aleyrodidae), in
relation to yellow sticky traps. The Canadian
Entomologist, 124(5), 907-916.

Gonzéalez-Cabrera, J., Molla, O., Monton, H., &
Urbaneja, A. (2011). Efficacy of Bacillus
thuringiensis (Berliner) in controlling the
tomato borer, Tuta absoluta
(Meyrick)(Lepidoptera: Gelechiidae).
BioControl, 56(1), 71-80.

Hamza, R. (2017). Enhancement of tomato resistance
to Tuta absoluta by the expression of two
barley  proteinase inhibitors  (Doctoral
dissertation), Department of Biotechnology,
Universitat Politécnica de Valéncia.

Husin, B., & Ali, T. O. (2017). Biological control of
tomato leaf miner Tuta absoluta using
entomopathogenic nematodes (Doctoral
Dissertation), School of Biology Faculty of
Science,  Agriculture and  Engineering,
Newcastle University United Kingdom.

Kitterman, R. L. (1997). U.S. Patent No. 5,634,292.
Washington, DC: U.S. Patent and Trademark
Office.

Korycinska, A., & Moran, H. (2009). South
American tomato moth Tuta absoluta. South
American tomato moth Tuta absoluta.

Lazgeen, H. A., Feyroz, R. H., Halgurd, R. I., &
Salah, A. S. (2013). Population density of

tomato leaf miner  Tuta  absoluta
(Meyrick)(Lepidoptera:  Gelechiidae) under
plastic houses conditions. International

Organization of Scientific Research Journal of
Agriculture and Veterinary Science, 5(4), 7-10.

Lu, Y., Bei, Y., & Zhang, J. (2012). Are yellow
sticky traps an effective method for control of
sweetpotato whitefly, Bemisia tabaci, in the
greenhouse or field?. Journal of insect science,
12(1), 113.

Macdowall, F. D. (1972). Phototactic action spectrum
for whitefly and the question of colour vision.
The Canadian Entomologist, 104(3), 299-307.

Mahmoud, Y., Ebadah, I., Abd-Elrazik, A., Abd-
Elwahab, T., & Deif, S. (2014). Efficiency of
different colored traps baited with pheromone
in capturing tomato adult moth, Tuta absoluta
(meyrick)(lepidoptera:  Gelechiidae) during

33



34

Journal of University of Duhok., Vol. 22, No.2 (Agri. and Vet. Sciences), Pp 25-36, 2019

summer plantation. World Applied Sciences
Journal, 30(4), 406-412.

Mutwiwa, U. N., & Tantau, H. J. (2005). Suitability
of a UV lamp for trapping the greenhouse
whitefly Trialeurodes vaporariorum Westwood
(Hom: Aleyrodidae). Agricultural Engineering
International: CIGR Journal.

Mwangi, N. (2015). Evaluation of Botanical
pesticides and colored sticky insect traps for
management of insect pests (Thrips, White flies
and Aphids) in french beans (Phaseolus
vulgaris). University of Nairobi.

Perdikis, D. C., Arvaniti, K. A., & Papadimitriou, D.
M. (2016). Effects of sticky traps on Dacnusa
sibirica, Diglyphus isaea and Nesidiocoris
tenuis. Entomologia Hellenica, 25(1), 1-11.

Pezhman, H., & Saeidi, K. (2018). Effectiveness of
Various Solar Light Traps With and Without
Sex Pheromone for Mass Trapping of Tomato
Leaf Miner (Tuta absoluta) in a Tomato Field.
Notulae Scientia Biologicae, 10(4), 475-484.

Roda, A. L., Brambila, J., Barria, J., Euceda, X., &
Korytkowski, C. (2015). Efficiency of trapping
systems for detecting Tuta absoluta
(Lepidoptera:  Gelechiidae).  Journal  of
economic entomology, 108(6), 2648-2654.

SALAS, J. (2004). Capture of Tuta absoluta
(Lepidoptera: Gelechiidae) in traps baited with
its sex pheromone. Revista Colombiana de
Entomologia, 30(1), 75-78.

Steiner, M. Y., Spohr, L. J., Barchia, I., & Goodwin,
S. (1999). Rapid estimation of numbers of
whiteflies (Hemiptera: Aleurodidae) and thrips
(Thysanoptera: Thripidae) on sticky traps.
Australian Journal of Entomology, 38(4), 367-
372.

Torres, J. B., Evangelista, W. S., Barras, R.,, &
Guedes, R. N. C. (2002). Dispersal of Podisus

nigrispinus  (Het., Pentatomidae) nymphs
preying on tomato leafminer: effect of predator
release time, density and satiation level.
Journal of Applied Entomology, 126(6), 326-
332.

Tsisia, C., Kakhadze, M., Malania, ., Chubinishvili,
M., Skhirtladze, R., & Rizhamadze, I. (2016).
New Technology Plant Protection from Pest
Insects in Closed Environment of Georgia.
International ~ Journal  of  Agricultural
Technology, 12(7.2), 2203-2210.

Vacas, S., Alfaro, C., Primo, J., & Navarro- Llopis,
V. (2011). Studies on the development of a
mating disruption system to control the tomato
leafminer, Tuta absoluta Povolny (Lepidoptera:
Gelechiidae). Pest management science,
67(11), 1473-1480.

Varga, M., Oltean, I., & Florian, T. (2018). Efficacy
of Pheromone Traps/Yellow and Blue Sticky
Panels and other Biological Methods to Fight
against Western flower Thrips at Offer Madsen
Gartneriet  A/S  Glamsbjerg,  Denmark.
ProEnvironment 11, 170-179.

Wafula, G., Waceke, J., & Macharia, C. (2018). Role
of Mass Trapping in the Management of
Leafminer (Tutaabsoluta) on Tomato in the
Central Highlands of Kenya. Journal of
Agriculture and Life Sciences Vol, 5(1).

Webb, R. E., Smith, F. F., Affeldt, H., Thimijan, R.
W., Dudley, R. F., & Webb, H. F. (1985).
Trapping greenhouse whitefly with coloured
surfaces: variables affecting efficacy. Crop
Protection, 4(3), 381-393.

YANo, E. (1987). Control of the greenhouse
whitefly, Trialeurodes vaporariorum Westwood
(Homoptera: Aleyrodidae) by the integrated
use of yellow sticky traps and the parasite
Encarsia formosa Gahan (Hymenoptra:
Aphelinidae).  Applied Entomology and
Zoology, 22(2), 159-165

e Llgyayg ( Bemisia tabaci) o Buihy Upobij g1 [)gog yide Bagldi L)S Cuwg)d
(Tuta absoluta) ¢ileds



Journal of University of Duhok., Vol. 22, No.2 (Agri. and Vet. Sciences), Pp 25-36, 2019

H355)S 5 oiylejd aifdd Tuta absoluta giledi ljalay Lilgyay 9 Bemisia tabaci wwyw Sy
b wilgrs BajB b sl Laily by ilgdjye) diisddSy gjde il Cujge 9 yisie
Gl Jagldi .g)S diig) hgge g vitle 993)ad Yl Updl § g1 )aS)8 & BdipS)aweylz 1> sar
So UySISe wSVLz UySybs ¢15 Bioy Bojlojan J&B> o)SesS wils wdligy 9 g)S Cuvg)d
o By 95 3l bl Siledi hydey Ulgyay o vy Ky Upsl § o JgyligS>
|.\3._l_9) J9g (v.S.u.LIJ 828) Cu=> 4.3_)6_') G\gib_) Sl Gudligy Cdgla Jb_)d.! wl;_)cu C«Sbs.‘l'.uu
193) guiv &Koy o (Sainly 251) jeuw &0y iy bl o (Saily 637) SawaS $Kisy iy
73) O oy hlojd g yieii o5 L OSiey lalygd Jg (Suidiy 127))90 &S0y o( Sy
A B9y Boyge g ylde L By o5 Saidz Sy uhyoydw aljs) ghdis Sglo > (Suinhy
J5 ghay o (S 910) 505 iy Swaliay gdi w0 oSy Ky hlojd ou)ijde
(Suiy51) Koy ol St ligy Cuigddd Lwogyaa g (cligy 302) aligy Wi )oj sy Cuigldi
o0 Sy y0) oSty gl § i hle 3 WSy 1) o GLT ledai Usdly Cuusyby G488 J
oLl ailjey pbdd Sgled Kis) on iy Gudlig) uigddi § 5iy hlo> 2064 jdis L lig)
285 5360y Sy G ligy Cuigldi el )S)logi Al Gled liydley Cuilgyay Llefa sl
0loj SIi )ad g1 (4.66) paid 9 SawdS X0y uy i lig) Cuigla yaw J adygd Jg (14.33)
igdi lgldi glg§ ST Had g1 (3.5) y9o g)gw gl g (4.33) wuw gl g J g g
G2)038)dw g1 IPM glayo b gaVasad UySyuis o1 4 Gjgyadly odvaSyon oS )S)bs GLT

Uyslj o1 adlogs UySiz g 8)93ib g diljydi Ly o Sngd U $)9> O 9S)duj .niddS A inly o
l.S_)b.\S.IJ il o 9 SNl jyday Ulgyay 9 o lS.;ui'J

dblabll §l)gl jla> o (Bemisia tabaci) sbaudl &bl 8)1bY 824> Olpi> 8ao0 prouss
(Tuta absoluta)

oMzl

adl o Tuta absoluta dblaball §l)gl jlo> il> JI Bemisia tabaci cbawdl 4Ll sy
elai Jla g yjuS jpo Doz (ilg daexall Sgudl (6 a3l Joolre wwad il Ol il
daisd 3dwow prauad pi (SNl il )Y Slawell (e daaine e diy b dlu) walle
oild d20le o lgiilsS e dwlya) dalie lglly 8cLoVI i bo buyll (e lglas ddl o
ool ehaall egaall Aibow Il JuS JSuin Wiz ebagdl LI gl Ul Oyl . ouipindl

35



36

Journal of University of Duhok., Vol. 22, No.2 (Agri. and Vet. Sciences), Pp 25-36, 2019

(B> 193) clo)yylg (Bpin> 251) clpoxdl @3 gog (Bpi> 637) clpa)l lgali (3> 828)
diw JA5 (3> 73) Olpizdl o dac Jsl Dolbuol Gl cbaudly (30> 127) dizwdidlg
douwlgy Olpizdl go dae ySIdlol o dil VI dyylgi 8 pins> cbawdl 4L eS o &b . oLl
(3ri> 302) cgo oM chhauall Jlondl d)lie (3ji> 910) clynll dugeall dbowll
OW (Jlgzu GLT aibos G945 ygbay [Adg (35> 51) glgdl o9 dslaid]l duguall dilaally
a6 lauidl dudguall aibowldl e S| e 20 (Wlg=g cgo oM chyuall Aibaall (e Tl
egall Aibas 9 dblabll §lygl Ol buvgie el Juzud o3 oLl diw JUS god oM
(4.33) cbawdl o o9 .lgio JSJ (4.66) cls)illg clpazdl dibaall lglig (14.33) clyouall
5)ldl o Baclg Bldlg dlwg lgil GLT ailoe ygbl lgie JSJ (3.5) diwaidly clpozllg
duwlially drezall Sgudl & guiagell guiridl guild )bl wd (IPM) dleBil dxs Kol
5)lbY giall ddze g dlwd g dalSe pe 3anoell 03 (;jeS .deldiell ptg doldiall JgaU

il )lpo ggug dblabll §l)l yla> g claowdl GLAI





