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Tomato (Lycopersicon esculentum Mill.) is one of the most important edible and nutritious vegetable crops in 
Ethiopia. It grows both on a small and commercial large scale as cash crop. Yet, average yield of tomato in 
Ethiopia is low, ranging from 6.5-24.0 Mgha

-1
 compared with average yields of 51, 41, 36 and 34 Mg ha

-1
 in 

America, Europe, Asia and the entire world, respectively. This is due to the fact that tomato production is highly 
constrained by several factors including insect pests and disease. Of the most important insect pest that is 
constraining tomato production is the new devastating pest, tomato leaf miner- Tuta absoluta (Meyrick). The 
tomato leaf miner, T. absoluta, originated in South America and is a significant pest of tomato (Solanum 
lycopersicum L.), as well as other solanaceous crops. It is believed to have entered into Ethiopia in 2012 via the 
northern part of the country, likely from Yemen, a country severely affected by infestations of tomato leaf miner 
and Sudan via Humera. Thus, the aim of this review paper is to call for attentions and concerted actions of 
concerned bodies by describing the potential damage of the pest, its entry, pathways and establishment and its 
control methods.  
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INTRODUCTION 
 
Tomato (Lycopersicon esculentum Mill. or Solanum 
lycopersicum L) is one of the most important edible and 
nutritious vegetable crops in Ethiopia. It grows both on a 
small and commercial large scale as a cash crop by the 
vegetable growers. Both fresh and processed tomato 
varieties are popular and economically important 
vegetable crops. Yet, average yield of tomato in Ethiopia 
is low, ranging from 6.5-24.0 Mg ha-1 compared with 
average yields of 51, 41, 36 and 34 Mg ha-1 in America, 
Europe, Asia and the entire world, respectively 
(FAOSTAT, 2010). This is due to the fact that tomato 
production is highly constrained by several factors 
(Tesfaye Balemi. 2008) including insect pests and 
disease. Of the most important insect pest that is 
constraining tomato production is the new devastating 
pest, tomato leaf miner -Tuta absoluta (Meyrick).  
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The tomato leaf miner, T. absoluta, originated in South 
America and is a significant pest of tomato (Solanum 
lycopersicum L.), as well as other solanaceous crops. It is 
believed to have entered into Ethiopia in 2012 via the 
northern part of the country, likely from Yemen, a country 
severely affected by infestations of tomato leaf miner 
(Gray et al., 2013) and Sudan via Humera (Personal 
Communication). Hence, the pest started infecting tomato 
farms in the northern part of Ethiopia and in no time 
spread over to the Somali and Oromia regions, the latter 
of which accounts for most of the country’s tomato 
production (Gray et al., 2013). This pest may be responsible 
for losses of up to 80-100% in tomato plantations in both 
protected cultivation and open fields in native and 
introduced ranges if left uncontrolled (Desneux et al. 
2010) by attacking all aerial parts of the host (leaves, 
stems and fruits).  

Once introduced, T. absoluta can be spread by 
seedlings, infested vines with tomato fruit, tomato fruit 
and   used   containers.    Outdoor    markets,    vegetable  



 
 
 
 
repacking and distribution centres are potential 
introduction points in the spread of this pest (CFIA, 
2010). 

Thus, the aim of this review paper is to call for 
attentions and concerted actions of concerned bodies by 
describing the potential damage of the pest, its entry, 
pathways and establishment and its control methods. 
 
 
ORIGIN AND GEOGRAPHICAL DISTRIBUTION OF T. 
ABSOLUTA 
 
Over the last decade its pest status has increased in 
importance as it has migrated into new territories. The 
species is thought to originate from Chile (Ghoneim, 
2014) and to have spread to South America then to 
South east Asia and is now moving south from the lower 
Mediterranean shores into Africa on different 
solanaceous crops after developing resistance to the 
commonly used plant protection products (Karadjova et 
al., 2013; Lietti et al., 2005;Siqueira et al., 2000). NAPPO 
(2013) reported that the following countries are 
considered infested with T. absoluta: Albania, Algeria, 
Argentina, Austria, Bahrain, Belgium, Bolivia, Brazil, 
Bulgaria, Cayman Islands, Chile, Colombia, Cyprus, 
Czech Republic, Denmark, Ecuador, Egypt, Estonia, 
Ethiopia, Finland, France, Germany, Greece, Hungary, 
Iran, Iraq, Ireland, Israel, Italy, Jordan, Kosovo, Kuwait, 
Latvia, Lebanon, Libya, Lithuania, Luxembourg, Malta, 
Morocco, Netherlands, Palestinian Authority (West Bank), 
Panama, Paraguay, Peru, Poland, Portugal (including the 
Azores), Qatar, Romania, Russia, Saudi Arabia, Senegal, 
Slovakia, Slovenia, Spain (including the Canary Islands), 
Sudan, Sweden, Switzerland, Syria, Tunisia, Turkey, 
United Kingdom (all regions), Uruguay, Venezuela, and 
Western Sahara. 

The rapid distribution of T. absolutes over wide 
geographic areas may be a result of various factors such 
as its high biotic potential, the large range of its host 
plants (increasing its persistence in the cultivated areas 
and overwintering potential), the intra-continental 
dispersal facilitation due to human transportation (Tropea 
Garzia et al., 2012; Desneux et al., 2011), and the 
artificial selection of insecticide-resistant populations 
(Gontijo et al., 2013; Silva et al., 2011; Lietti et al., 2005). 
Furthermore, the absence of co-evolved natural enemies 
may explain why the pest population dynamics in the 
newly invaded areas are faster than in the native area, 
where natural enemies are more frequent (Luna et al., 
2012; Desneux et al., 2010). 
 
 
ENTRY AND PATH WAYS OF T. ABSOLUTA 
 
The most relevant pathways for entry of T. absoluta are: 
import of tomato fruits intended for consumption from 
countries where  the  pest  is  present;  packing  materials  
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(boxes, crates, pallets, etc.) for import of tomatoes, 
eggplants and peppers from countries where the pest is 
present; planting material originating from countries 
where the pest is present (mainly tomatoes) (Karadjova 
et al., 2013). 
 
 
Host plants of T. absoluta 
 
T. absoluta has major host, minor host and wild host. The 
tomato (L. esculentum) is the main host plant for T. 
absoluta (Toševski et al., 2011; Desneux et al., 2010.). 
According to Toševski et al. (2011), the species attacks 
other species of cultivated Solanaceae: potatoes 
(Solanum tuberosum), eggplants (Solanum melongena), 
pepinodulce (Solanum muricatum), peppers (Capsicum 
spp.) and wild Solanaceae (EPPO, 2009) such as 
Lycopersicon hirsutum, S. americanum, S. 
elaeagnifolium, S. hirtum, S. lyratum, S. nigrum, S. 
puberulum, Physalis angulata, Datura stramonium, D. 
ferox and Nicotiana glauca, etc. Since becoming 
established in Europe, T. absoluta has also occasionally 
been found on several species of plants, such as the 
sweet pepper(Solanum muricatum), tobacco (Nicotiana 
tabacum L.), bean(Phaseolus vulgaris L.) cape 
gooseberry (Physalis peruviana L.), green beans (P. 
vulgaris), Lycium sp. and Malva sp (Desneux et al., 
2010). In Sub-Saharan Africa, it is possible that T. 
absoluta attacks not just the cultivated Solanaceae but 
also local species of the genus Solanum, such as African 
eggplants (S. aethiopicum, Kumba and Gilo group, S. 
anguivi, S. americanum, S. macrocarpon, S. scabrum 
and S. villosum). Besides, the larvae of T. absoluta can 
also be found on wild hosts such as D. stramonium L., 
Daturaferox L., Lycium chilense (Coralillo), L. hirsutum L., 
N. glauca (Graham), S. lyratum Thumberg, S. puberulum 
Nuttal ex Seemann, and S. nigrum L. (EPPO, 2007). 
 
 
BIOLOGY AND BEHAVIOUR OF T. ABSOLUTA 
 
Many authors have described T. absoluta (e.g. Toševski 
et al., 2011; Desneux et al., 2010; Miranda etal., 1998; 
EPPO, 2007 and references therein). But for this review 
we will use the description used by Harizanova et al. 
(2009). According to these authors, T. absoluta is a micro 
lepidopteron moth with high reproductive potential. There 
are about 10–12 generations per year. The total life cycle 
is completed within 30-35 days. Adults are nocturnal and 
hide between leaves during the day time. Adults are 5-7 
mm long and with a wingspan of 8-10 mm. Adult females 
lay eggs on host plants and. mature female could lay up 
to 260 eggs before completing life cycle. Eggs are small 
cylindrical, creamy white to yellow 0.35 mm long. Egg 
hatching takes place 4- 6 days after egg lying. The 
Larvae is cream in colour with characteristic dark head. 
Four larval instars develop. Larvae do not enter diapause  
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when food is available. Pupation may take place in the 
soil, on the leaf surface or within mines. T. absoluta can 
overwinter as eggs, pupae or adults depending on 
environmental conditions. The most important identifying 
character are the filiform (bead like structure) antenna, 
silverfish-grey scales and characteristic black spots 
present in anterior wing. The larvae becoming greenish to 
light pink in second to fourth instars. Larval period is most 
damaging period which completed within 12-15 days 
(Harizanova et al., 2009). 
 
 
MANAGEMENT OF T. ABSOLUTA 
 
Different management options exist for the control of T. 
absoluta. Some of the management options include 
detection, identification and control methods. 
 
 
Detection and identification 
 
The use of pheromone traps is a reliable method to 
detect the presence of T. absoluta. Pheromone trap data 
give early warning of the infestation and also will alert the 
user to low level of populations before they become 
serious (Ghoneim, 2014). 
 
 

Control methods 
 

T. absoluta is a very challenging pest to control. Various 
control strategy could applied to control T. absoluta. This 
includes physical control methods, chemical control 
methods, biological control methods, cultural methods 
and IPMS (Ghoneim, 2014). 
 
 

Physical controls  
 
If the tomatoes are grown inside greenhouses, there is 
some scope in physical exclusion of the T. absoluta and 
other flying pests such as bollworm, thrips and whitefly. 
Screening of vents in the roof and sides of greenhouses 
and the disciplined use of double entry doors can reduce 
migration of pests into the greenhouse. Outward facing 
fans inside the double entry porch can blow back any 
flying insect pests, which might otherwise be ‘sucked’ into 
the crop on thermal currents when the outside door 
opens.  
 
 

Aggressive De-Leafing  
 
The eggs of T. absoluta are laid on leaves and may take 
from 3 to 6 weeks to complete a life cycle, depending on 
the temperature. The obvious symptoms of T. absoluta 
presence are the large mines in the leaves. These 
infested leaves need to be removed before the caterpillar 
inside the leaf  is  able  to  pupate  and  become  an  egg- 

 
 
 
 
laying adult moth (Anonymous, 2009). This method 
should be used with some caution, if the grower is also 
relying on the parasitic wasp, Encarsia formosa, for 
biological control of whitefly. Most of the mature (black) 
parasitized whitefly scales will also be on the lower 
(older) leaves, where the larger T. absoluta mines will 
also be observed. 
 
 
Chemical control methods 
 
Chemical control using synthetic insecticides is the 
primary method to manage the pest, but it has serious 
drawbacks, including reduced profits from high insecti-
cide costs, destruction of natural enemy populations 
(Campbell et al., 1991), build up of insecticide residues 
on tomato fruits (Walgenbach et al., 1991) and in the 
environment and fundamentally the rapid development of 
insecticide resistance. Besides, the efficiency of chemical 
control of tomato leaf miner infestations has been poor 
because of (1) the endophytic habit of its larvae, which 
are protected in the leaf mesophyll or inside fruits (Cocco 
et al., 2013), and (2) pest resistance against a number of 
applied insecticides (Silva et al., 2011; Lietti et al., 2005; 
Siqueira et al., 2000). In order to reduce the excessive 
use of insecticides in tomato fields, environmentally 
sound control strategies have been developed, including 
cultural control measures (e.g. crop rotation, selective 
removal and destruction of infested plant material) 
(Korycinska et al., 2009), the use of natural enemies 
(parasitoids, predators, entomo pathogens and 
nematodes) (Desneux et al., 2010; Urbaneja et al., 2012) 
and resistant varieties of tomato (de Oliveira, 2012). 
Additional alternative control methods, based on the use 
of the insect’s sex pheromones, have also been 
developed to control T. absoluta. 
 
 
Biological control methods 
 
Biological control method is potentially very beneficial 
tactic to develop (Savino et al., 2012). It has been used 
against crop pest insects belonging to the orders 
Homoptera, Diptera, Hymenoptera, Coleoptera and 
Lepidoptera, among others (Greathead, 1984). The 
biological control agents (living antagonists-natural 
enemies: predators, parasitoids and pathogens) are 
considered as one possible solution of the T. absoluta 
crisis (Desneux et al., 2010; Öztemiz, 2013). This 
strategy offers a more sustainable and less expensive 
alternative to chemicals (Vivan et al., 2003; Bale et al., 
2008).  
 
 

Good agricultural practices 
 
Through good agricultural practices; cultural practices, 
rotation with non solanaceous crops, ploughing, adequate 



 
 
 
 
adequate fertilization, irrigation, destruction of infested 
plants and post have vest plant debris, T. absoluta can 
be controlled (USDA, 2011; Personal Communication 
and Observation). For instance, at any time of the 
growing cycle is detected or fruit stalks damaged by 
larvae of T. absoluta, there will be an overhaul of the 
whole plot, the process of withdrawal and destroyed 
securely to prevent the pest completes its cycle and 
continue to spread(Anonymous, 2009). There are a 
number of cultural control measures that aid the 
eradication of this pest. Crop rotation, crop removal and 
the selective removal and destruction of infested plant 
material are important cultural control practices that 
would help eradication of this pest in green houses. The 
wild host plants should also be removed to prevent the 
further build up of a potential population. 
 
 

IPM Strategies 
 
To control the pest effectively it is critical to combine all 
available control measures including cultural methods, 
biological control agents and the correct use of registered 
pesticides (Taha et al., 2013; Compbell et al., 1991). IPM 
strategies are being developed in South America to 
control T. absoluta. Various active substances can be 
applied in combination with bio rational control tactics. 
The integrated control method recommended employs, 
massive trapping before planting, clearing the soil of crop 
residues, the application of imidacloprid in the irrigation 
water 8- 10 days after planting, the application of either 
spinosad or Indoxacarb if occasional individuals of T. 
absoluta are observed and elimination of the remnants of 
the crop immediately after the last fruits have been 
harvested (Taha et al., 2013; Compbell et al., 1991). 
 
 

Pest significance (Impact) 
 
The pest caused serious economic damage in Ethiopia 
two years ago and is now present in Kenya (Personal 
Communication). The economic impact is reflected by an 
increase in the cost of tomato production (additional costs 
for crop protection) and yield loss (lower marketable 
production), as well as potential loss of markets if it were 
to become established. For example, according to 
Muniappan (nd) in Spain, in the first year of introduction, 
pesticides were applied 15 times per season raising the 
cost by 450 Euros per hectare. When T. absoluta invades 
rest of the world, the tomato pest management cost will 
go up by $500 M per year. Besides, invasion is 
irreversible and management requires coordinated efforts 
of research scientists, extension agents and growers in 
invaded and those at risk (IBID). 
 
  
Potential risks 
 
According  to  Hassan  there   are   potential   risks  
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associated with the introduction of T. absoluta: the 15 
million tonnes industrial tomato is at risk, export 
restrictions has been applied against countries with T. 
absoluta outbreaks, serous losses will encourage farmers 
to switch to other crops leading to output reduction and 
risk of over use of insecticides application leads to 
increase in health risk to consumers. 
 
 
CONTROL MEASURES  
 
T. absoluta is very challenging to control and limit the 
spread of the pest. So far, there is no silver bullet for T. 
absoluta control. This is therefore, to call for the 
concerted actions and attentions of concerned bodies to 
take measures for the control and eradication of the pest.  

To control the pest there is a need to establish a T. 
absoluta monitoring program, establish international, 
national and regional quarantine regulations (USDA, 
2011; Muniappan, nd). Besides, when T. absoluta is 
established there is a need to conduct survey of local 
natural enemies recruited by it; identify effective ones and 
publish results (PIP, 2013). There is also a need to take 
up classical, augmentative and/or conservation biological 
control, to develop an IPM and to integrate it with IPM 
packages for tomato, monitor, delineate and identify T. 
absoluta-infested areas, set up pheromone traps to 
monitor temporal and special population dynamics of T. 
absoluta, survey for locally recruited natural enemies of 
T. absoluta, consider classical, inundative and 
conservation biological control programs, develop an IPM 
program for T. absoluta and develop regional and/or 
international IPM project(s) for T. absoluta (Muniappan, 
nd; Personal Communication). 

In areas that have not yet been invaded by the pest, it 
is essential to monitor ports of entry and borders 
adjoining infested countries with pheromone traps, inform 
the public about the impending danger of T. absoluta 
invasion via mass media, establish quarantine regula-
tions to prevent the introduction of T. absoluta and send 
suspected specimens collected in the pheromone traps 
for identification (PIP, 2013; Muniappan, nd; Personal 
Communication). 
 
 
CONCLUSION AND RECOMMENDATION  
 
Tomato is one of the most important edible and nutritious 
vegetable crops in Ethiopia. Yet, average yield of tomato 
in Ethiopia is low. This is due to the fact that tomato 
production is highly constrained by several factors 
including insect pests and disease. Of the most important 
insect pest that is constraining tomato production is the 
new devastating pest, tomato leaf miner -Tuta absoluta 
(Meyrick). This pest may be responsible for losses of up 
to 80-100% in tomato plantations. Over the last decade 
its  pest  status  has  increased  in  importance  as  it  has  
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migrated into new territories. The rapid distribution of T. 
absolutes over wide geographic areas may be a result of 
various factors such as its high biotic potential, the large 
range of its host plants (increasing its persistence in the 
cultivated areas and overwintering potential) and the 
intra-continental dispersal facilitation due to human 
transportation. Furthermore, the absence of co-evolved 
natural enemies may explain why the pest population 
dynamics in the newly invaded areas are faster than in 
the native area, where natural enemies are more 
frequent. However, there is no silver bullet for T. absoluta 
control, different management options exist for the control 
of T. absoluta. Some of the management options include 
detection, identification and control methods. Hence, to 
control it there is a need to establish a T. absoluta 
monitoring program, establish international, national and 
regional quarantine regulations. Besides, when T. 
Absoluta established there is a need to conduct survey of 
local natural enemies recruited by it; identify effective 
ones. In areas that have not yet been invaded by the 
pest, it is essential to monitor ports of entry and borders 
adjoining infested countries with pheromone traps, inform 
the public about the impending danger of T. absoluta 
invasion via mass media, establish quarantine 
regulations to prevent the introduction of T. absoluta and 
send suspected specimens collected in the pheromone 
traps for identification. 
 
 
ACKNOWLEDGEMENTS 
 
We highly acknowledge the assistance made by C. Bruce 
Williams by providing Pheromone traps during the field 
work and his age old experience on the description of the 
pest on the infested area of Northern Ethiopia and 
Adigrat University and CRS Ethiopia for arranging the 
field work and establishing Farmer to Farmer Linkage for 
the dissemination of knowledge. 
 
 
REFERENCES 
 
Anonymous. (2009). Tuta absoluta – Insect Profile. 

http://www.tutaabsoluta.com/tuta-absoluta (Accessed 
March 13, 2015). 

Bale, J.S., van Lenteren, J.C. and Bigler, F. (2008). 
Biological Control and Sustainable Food Production. 
Philos. Trans. R. Soc. 363: 761-776. 

CFIA. (2010). Tomato Leaf Miner – Tuta absoluta Pest 
Fact Sheet. 
http://www.inspection.gc.ca/english/plaveg/pestrava/tut
abs/tech/tutabse.shtml. Accessed, December 19, 2014. 

Cocco, A., Deliperi, S. and Delrio, G. (2013). Control Of 
Tuta absoluta (Meyrick) (Lep., Gelechiidae) In 
Greenhouse Tomato Crops Using The Mating 
Disruption Technique. J. Appl. Entomol. 137(1): 16-28. 

Compbell,  C.D.,  Walgenbachand,  J.F.  and   Kennedy,  

 
 
 
 

C.G. (1991). Effect of Parasitoids on Lepidopterous 
Pests in Insecticides-Treated and Untreated Tomatoes 
in Western North Carolina. J. Econ. Entomol 84:1662-
1667. 

de Oliveira, C..M. (2012). Resistance of tomato strains to 
the moth Tuta absoluta imparted by allelochemicals 
and trichome density. Ciênci. Agrotecnol 36(1): 45- 52. 

Desneux, N., Luna, M.G., Guillemaud, T. and Urbaneja, 
A. (2011). The Invasive South American Tomato 
Pinworm, Tuta Absoluta, Continues To Spread In Afro-
Eurasia And Beyond: The New Threat To Tomato 
World Production. J. Pest Sci. 84: 403–408. 

Desneux, N., Wajnberg, E., Wyckhuys, K.A.G., Burgio, 
G., Arpaia, S., Narváez-Vasquez, C.A., González-
Cabrera, J., Ruescas, D.C., Tabone, E. and Frandon, 
J. (2010). Biological Invasion of European Tomato 
Crops by Tuta Absoluta: Ecology, Geographic 
Expansion and Prospects For Biological Control. J. 
Pest Sci. 83(3): 197-215. 

EPPO (2007). EPPO Plant quarantine data retrieval 
system. PQR version 4.6. 
http://www.eppo.org/DATABASES/pqr/pqr.htm 

EPPO (2009). Tuta absoluta Found on Phaseolus 
vulgaris in Sicilia (IT). EPPO Reporting Service 8 (154): 
3  

FAOSTAT (2010). United Nations Food and Agriculture 
Organization, Rome. 
http://faostat.fao.org/default.aspx?lang=e 

Ghoneim, K. (2014). Predatory Insects and Arachnids as 
Potential Biological Control Agents against the Invasive 
Tomato Leaf Miner, Tuta absoluta Meyrick 
(Lepidoptera: Gelechiidae): In Perspective and 
Prospective. J. Entomol. Zool. Stud. 2(2): 52-71. 

Gontijo, P.C., Picanço, M.C., Pereira, E.J.G., Martins, 
J.C., Chediak, M. and Guedes, R.N.C. (2013). Spatial 
and Temporal Variation in the Control Failure 
Likelihood of the Tomato Leaf Miner, Tuta absoluta. 
Annals Appl. Biol. 162: 50–59. 

Gray, Q., Abu, T. and Teddy, T. (2013). Tomato 
Production in Ethiopia Challenged by Pest. GAIN 
Report Number: 1305. 

Greathead, D.J. (1986). Parasitoids in classical biological 
control. In: Waage J. and Greathead D, eds. Insect 
Parasitoids. 13th Symposium of Royal Entomological 
Society of London, 18-19. Sept. 1985. p 289-318. 
Academic Press, London. 

Harizanova, V., Stoeva, A. and Mohamedova, M. (2009). 
Tomato Leaf Miner, Tuta absoluta (Povolny) 
(Lepidoptera: gelechiidae) – First Record in Bulgaria. 
Agric. Sci. Technol. 1(3): 95 – 98. 

Hassan, N. nd. Tuta Absoluta: Pheromone Based 
Management Strategies. Russell IPM 

Karadjova O, Ilieva Z, Krumov V, Petrova E. and 
Ventsislavov, V. (2013). Tuta absoluta (Meyrick) 
(Lepidoptera: Gelechiidae): Potential for Entry, 
Establishment and Spread in Bulgaria. Bulg. J. Agric. 
Sci. 19 (3):563-571. 



 
 
 
 
Korycinska, A. and Moran, H. (2009). South American 

Tomato Moth (Tuta absoluta): Plant Pest Factsheet. 
Sand Hutton, York, UK: FERA. 

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. 

Luna, M.G., Sánchez, N.E., Pereyra, P.C., Nieves, E., 
Savino, V., Luft, E. (2012). Biological Control of Tuta 
Absoluta in Argentina and Italy: Evaluation of 
Indigenous Insects as Natural Enemies. EPPO Bull. 42: 
260–267. 

Miranda, M.M.M., Picanco, M., Zanuncio, J.C. and 
Guedes, R.N.C. (1998). Ecological life table of Tuta 
absoluta (Meyrick) (Lepidoptera: Gelechiidae). 
Biocontrl. .Sci. Technol. 8: 597-606. 

Muniappan R. nd. Tuta absoluta: The Tomato Leaf miner. 
Integrated Pest Management (IPM IL) - Virginia Tech. 

NAPPO (2013). Surveillance Protocol for the Tomato 
Leaf Miner, Tuta absoluta, for NAPPO Member 
Countries. 

Öztemiz, S. (2013). Population of Tuta absoluta And 
Natural Enemies after Releasing on Tomato Grown 
Green House in Turkey. Afr. J. Biotechnol. 12(15): 
1882-1887. 

PIP. (2013). Tuta absoluta (Meyrick): An Invasive Pest of 
Vegetables for Sub-Saharan Africa. 
www.coleacp.org/pipAccessed, February 22, 2015. 

Savino, V., Coviella, C.E. and Luna, M.G. (2012). 
Reproductive Biology and Functional Response of 
Dineulophus phtorimaeae A Natural Enemy of the 
Tomato Moth Tuta absoluta. J. Insect Sci. 12: 1-14. 

Silva, G.A., Picanco, M.C., Bacci, L., Crespo, A.L., 
Rosado, J.F. and Guedes, R.N.C. (2011). Control 
Failure Likelihood and Spatial Dependence of 
Insecticide Resistance in the Tomato Pinworm, Tuta 
absoluta. Pest Manage. Sci. 67: 91–920. 

Siqueira, H.A.A., Guedesand, R.N.C. and Picanco, M.C. 
(2000). Insecticide Resistance in Populations of Tuta 
absoluta. Agric. Forest Entomol. 2: 147–153. 

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. Nat. Sci. 11 (7):26-29. 

Tesfaye, B. (2008). Response of Tomato Cultivars 
Differing In Growth Habit to Nitrogen and Phosphorus 
Fertilizers and Spacing on Vertisol in Ethiopia. Acta 
agriculturae Slovenica 104: 103 – 119. 

 
 
 
 
 
 
 
 
 

Retta and Berhe          269 
 
 
 
Toševski, I., Jović, J., Mitrović, M., Cvrković, T., Krstić, O. 

and Krnjajić, S. (2011). Tuta absoluta (Meyrick, 1917) 
(Lepidoptera, Gelechiidae): A New Pest of Tomato in 
Serbia. Pestic. Phytomed. (Belgrade) 26(3): 197–204. 

Tropea Garzia, G., Siscaro, G., Biondi, A. and Zappalà, 
L. (2012). Tuta Absoluta, an Exotic Invasive Pest from 
South America Now In the EPPO Region: Biology, 
Distribution and Damage. EPPO Bulletin 42: 205–210. 

Urbaneja, A., González-Cabrera, J., Arnó, J. and 
Gabarra, R. (2012). Prospects for the Biological Control 
of Tuta Absoluta in Tomatoes of the Mediterranean 
Basin. Pest Manage. Sci. 68(9): 1215-1222. 

USDA (2011). New Pest Response Guidelines: Tomato 
Leaf miner (Tuta absoluta.). USDA Emergency and 
Domestic Programs. 
http://www.aphis.usda.gov/import_export/plants/manual
s/emergency/downloads/Tuta-absoluta.pdf. (Date 
accessed: February 22, 2015) 

Vivan, L.M., Torres, J.B. and Veiga, A.F.S.L. (2003). 
Development and Reproduction of a Predatory 
Stinkbug Podisus nigrispinus In Relation to Two 
Different Prey Types and Environmental Conditions. 
Biocontrol 48:155-168. 

Walgenbach, J.F., Leidy, R.B., and Sheets, T.J. (1991). 
Persistence of Insecticides on Tomato Foliage and 
Implications for Control of Tomato Fruitworm 
(Liopidoptera: Nocluidae). J.Econ. Entomol 84: 978-
986. 


