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Our generation`s struggle portrays the sustainable development in a globalized world on the
background of dramatic climate disorders, critical biodiversity losses and ecosystems risks. Today`s
agriculture must provide safe and high-quality food to the world’s population, which has grown from
less than two billion to nearly seven billion in just 100 years (Roser et al.,2018). As example, in their
struggle to save the tomato production from the tomato leafminer, Tuta absoluta, growers applied
insecticides as often as 23 treatments per season (Zlof and Suffert, 2012), even more than 2 times a
week (Moreno et al., 2011), more than 40 applications per crop cycle (Brito et al., 2015), and even 60 to
80 insecticide applications per season (Bacci et al., 2018). The intensive use of insecticides favored the
insecticides resistance to many different insecticides groups. For organic farmers, the pressure to
identify appropriate control measures is even higher. As insecticide-resistance phenomenon has
unguessable implications for our future and today`s population is more than ever involved in a healthy
lifestyle, preferring organic food, there is an urgency to develop safe alternatives of pest control and
plant protection (Moreno et al., 2011).

One of the “bio” ways to control pests is represented by plant-derived products. Phytochemicals are
non-nutritive compounds, produced by plants to protect themselves from biotic stressors. Formulated
as botanical pesticides, these secondary metabolites are safer for the environment due to their
biodegradability, easily available for small farmers, ecologically sound and sustainable (Joshi et al.,
2018) and as they leave no toxic residues and usually posses also medicinal properties for humans, are
considered of low toxicity for mammals. In India, botanical insecticides were used more than 4000 years
ago while China and Egypt protect their stored grains with phytochemicals more than 3200 years ago.

Family
Plant species

BI type
LD50 (μl ml−1) /Dose/Mortality Test on T.a.

Country
Reference

Asteraceae
Acmella oleracea L.

AE (HE and EE) 88.3% (EE), 100% (HE); LD 50 HE 1.83, LD50 spilanthol 0.13, LD50 C2 0.49, LD50C3 0.81

L., topical 
Brazil

Moreno et al., 2011

Asteraceae
Ageratum conyzoides (L.) L. HE extract

0.44 (at 24h)

impregnation and topical aplication
Brazil

Moreira et al, 2004

Asteraceae
Ageratum conyzoides L.

AE (HE and EE) 35.0% (EE), 51.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Apocynaceae
Allamanda cathartica L.

AE (HE and EE) 25.0% (EE), 23.3% (HE)
L., topical 

Brazil
Moreno et al., 2011

Amaryllidaceae Allium cepa L.

WE 
for 2% & 6% conc. - 67.3 & 69.2 % L. & F.

Saudi Arabia Ghanim et al., 2017

Amaryllidaceae Allium sativum L.
WE 

for 2% & 6% conc. - 52.5 & 75.2 % L. & F.
Saudi Arabia Ghanim et al., 2018

Amaryllidaceae Allium sativum L.
WE

L.: eff. 95%; G.: 59.92%
L. & G.

Ethiopia
Shiberu and Getu, 2017a

Amaryllidaceae Allium sativum L.
WE

eff. (10d) 72.49%

F.; natural infestation, v., fl., fr.
 Stages

Ethiopia
Shiberu and Getu, 2017b

Sapotaceae
Argania spinosa

ME

5 819 778 ppm

L., leaf-dip bioassay Morocco
Ait Taadaouit et al., 2012

Sapotaceae
Argania spinosa

ME

LD90 364.97x103

L., leaf-dip bioassay Morocco
Nilahyane et al., 2014

Papaveraceae
Argemone mexicana L.

AE (HE and EE) 28.3% (EE), 48.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Asteraceae
Artemisia cina Berg ex Poljakov (a n Seriphidium cinum (Berg ex Poljakov) Poljakov)

E-Ac E
74.19 % efficacy

naturally infested greenhouse
Egypt

Derbalah et al., 2012

Asteraceae
Artemisia vulgaris L.

AE (HE and EE) 15.0% (EE),  8.3% (HE)
L., topical 

Brazil
Moreno et al., 2011

Meliaceae
Azadirachta indica A. Juss

HE

LD50 = 41.73

L., topical 
Brazil

Moreno et al., 2012

Meliaceae
Azadirachta indica A.Juss

Nimbecidine (EC) LC50 0.064%

L. & F.; IRAC-022 Egypt
Sammour et al., 2018

Meliaceae
Azadirachta indica A.Juss

WE
nd/nd/ c. 5% - 100% (soil), 98.3% (leaves), 75.2% (topic)

L., G.;  soil, leaves, topicalBrazil
Gonçalves-Gervásio and Vendramim, 2007

Meliaceae
Azadirachta indica A.Juss

EE 
24.5% egg ,86.7%,  100% larval mortality4d

nd
Chhetri, 2018

Meliaceae
Azadirachta indica A.Juss

WE
L.: eff. 98.33%; G.: 66.54%

L. & G.
Ethiopia.

Shiberu and Getu, 2017a

Meliaceae
Azadirachta indica A.Juss

WE
eff. (10d) 74.26%

F.; natural infestation, v., fl., fr.
 Stages

Ethiopia.
Shiberu and Getu, 2017b

Meliaceae
Azadirachta indica A.Juss

ME

nd/nd/ 100% at 6 days
L., leaf-dip bioassay Brazil

Trindade et al., 2000

Flacourtiaceae
Banara guianensis Aubl.

AE (HE and EE) 36.7% (EE), 41.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Flacourtiaceae
Banara nitida Spruce ex Benth. AE (HE and EE) 23.3% (EE), 18.3% (HE)

L., topical 
Brazil

Moreno et al., 2011

Caesalpinioideae Bauhinia variegate L.
AE (HE and EE) 11.7% (EE), 15.0% (HE)

L., topical 
Brazil

Moreno et al., 2011

Nyctaginaceae
Bougainvillea glabra Choisy AE (HE and EE) 33.3% (EE), 51.7% (HE)

L., topical 
Brazil

Moreno et al., 2011

Asteraceae
Calendula officinalis L.

AE (HE and EE) 13.3% (EE), 15.0% (HE)
L., topical 

Brazil
Moreno et al., 2011

Chenopodiaceae Chenopodium ambrosioides L. AE (HE and EE) 16.7% (EE), 21.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Rutaceae
Citrus limon (L.) Osbeck

EO & EO-NP
7.58(EO) & 11.06(NP); ingest.2.5-40/14-38(EO) & 20-46(NP), transl. 38-70(EO) & 28-82(NP)

Lab.; ingestion anf translaminar
Italy

Campolo et al., 2017

Rutaceae
Citrus reticulata Blanco, 1837 EO & EO-NP

6.45(EO) & 23.09(NP); ingest.2.5-40/50-84(EO) & 58-94(NP); transl. 36-78(EO) & 26-62(NP)

Lab.; ingestion anf translaminar
Italy

Campolo et al., 2018

Rutaceae
Citrus × sinensis (L.) Osbeck EO & EO-NP

5.77(EO) & 7.98(NP); ingest. 2.5-40/42-68(EO) & 52-82(NP); transl. 38-92(EO)&24-82(NP)

Lab.; ingestion anf translaminar
Italy

Campolo et al., 2019

Theophrastaceae Clavija weberbaueri Mez.
AE (HE and EE) 25% (EE), 36.7% (HE)

L., topical 
Brazil

Moreno et al., 2011

Caesalpinioideae Copaifera duckei Dwyer
AE (HE and EE) 36.7% (EE),  63.3% (HE)

L., topical 
Brazil

Moreno et al., 2011

Apiaceae
Coriandrum sativum L.

AE (HE and EE) 21.7% (EE), 66.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Lamiaceae
Coridothymus capitatus L. Reichemb. f.1 3

EO

nd/ nd /0%; 100% at 3μl/ml
L., Potter tower, Italy

Vella, 2016

Cupressaceae
Cupressus sempervires L.

EO

nd/ nd /16,6%

L., Potter tower, Italy
Vella, 2016

Dilleniaceae
Curatela americana L.

AE (HE and EE) 41.7% (EE), 48.3% (HE)
L., topical 

Brazil
Moreno et al., 2011

Zingiberaceae
Curcurma longa L.

EO (EW, W/O/W & EC formulations)
LC50 0.192%

L. & F.; IRAC-022 Egypt
Sammour et al., 2018

Poaceae
Cymbopogon citratus

WE
eff. (10d) 69.19%

F.; natural infestation, v., fl., fr.
 Stages

Ethiopia.
Shiberu and Getu, 2017b

Poaceae
Cymbopogon citratus (DC.) Stapf.WE

eff. 97,67%; G.: 57.94%
L. & G.

Ethiopia.
Shiberu and Getu, 2017a

Myrtaceae
Eucalyptus camaldulensis Dehnh.EO

63% at 2000 ppm, 6 days
1st instars larvae nd

Chhetri, 2023

Myrtaceae
Eugenia egensis DC.

AE (HE and EE) 30.0% (EE), 37.7% (HE)
L., topical 

Brazil
Moreno et al., 2011

Euphorbiaceae Jatropha curcas L.
HE

25% egg and 87%, 100% larval mortallity4d

nd
Chhetri, 2018

Lauraceae
Laurus nobilis L

EO

nd/ nd /16,6%; 100% at 175 μl/ml L., Potter tower, Italy
Vella, 2016

Lythraceae
Lawsonia inermis

ME

L., leaf-dip bioassay Morocco
Ait Taadaouit et al., 2012

Lythraceae
Lawsonia inermis

ME

LD90 1258.84 x103

L., leaf-dip bioassay Morocco
Nilahyane et al., 2017

Flacourtiaceae
Mayna parvifolia Sleumer AE (HE and EE) 26.7% (EE), 30.0% (HE)

L., topical 
Brazil

Moreno et al., 2011

Meliaceae
Melia azedarach L.

WE 
for 2% & 6% conc. - 84.5 & 88.1 %(l.) & 88.8 & 91.8 (fl.)  

L. & F.
Saudi Arabia Ghanim et al., 2016

Meliaceae
Melia azedarach L.

WE
laraval and pupal stage lenght L., leaf-dip bioassay Brazil

Brunherotto and Vendramim, 2001

Lamiaceae
Mentha piperita L.

EO

nd/ nd /0%

L., Potter tower, Italy
Vella, 2016

Solanaceae
Nicotiana sp

WE
eff. (10d) 49.35%

F.; natural infestation, v., fl., fr.
 Stages

Ethiopia.
Shiberu and Getu, 2017b

Solanaceae
Nicotiana sp.

WE
L.: eff. 80%; G.:62.1%

L. & G.
Ethiopia.

Shiberu and Getu, 2017a

Lamiaceae
Ocimum basilicum L.

EO (EW, W/O/W & EC formulations)
LC50 0.126%

L. & F.; IRAC-022 Egypt
Sammour et al., 2018

Lamiaceae
Ocimum basilicum L.

6% basil WE 
for 2% & 6% conc. - 54.1 & 56.3 %(l.) & 58.3 & 75.6 (fl.)  

L. & F.
Saudi Arabia Ghanim et al., 2014

Lamiaceae
Ocimum basilicum L.

Pl. & EO in paraffinnd. Preference and oviposition were determined
L.; dual-choice behavioural assays performed in flight tunnels

Belgium
Yarou et al., 2017

Lamiaceae
Ocimum basilicum L.

EO

nd/ nd /41,6%

L., Potter tower, Italy
Vella, 2016

Lamiaceae
Ocimum gratissimum L.

Pl. & EO in paraffinnd. Preference and oviposition were determined
L.; dual-choice behavioural assays performed in flight tunnels

Belgium
Yarou et al., 2017
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One of the most frightening invasive pests is the tomato leafminer, a devastating pest of cultivated
tomato, although could be hosted on different Solanaceous crops, like potatoes, sweet pepper,
eggplants (Desneux et al., 2010) Currently this pest is in transition to polyphagy, as more than 40 plant
species, 9 families, including Monocotiledonatae, are now reported to be its host. The present review
synthetizes the research concerning the use of phytochemicals in tomato leafminer control.

Available articles on T. absoluta:
Google Scholar > 20.000 

ResearchGate < 10.000
Academia - 3404

Scopus - 614
WoS - 557
PubAg - 270
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