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Abstract 

     The experiments were carried out to test three vegetable oils namely (Prunus dulcis, Prunus 

amygdalus var amara, and Moringa olifera) against T. absoluta under laboratory and field conditions. 

The results indicated that the most effective oils on eggs hatchability was P. dulcis followed by P. 

amygdalus var amara compare to untreated eggs. All of tested oils were depressed percentage of pupation 

to larvae which penetrated and feed on treat leaflets. The last larval instar also affect by oils treatment. On 

other view, the two sequential sprays of tested oils to infested tomato leaves were recorded larval 

mortality and reduction in infestation and deposited eggs especially in treatment by Prunus dulcis and 

Prunus amygdalus under field conditions.  application of the tested oils saved some protection to tomato 

fruits against tuta absoluta and that lead to high production rate of tomato crop. 
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Introduction 

Tuta absoluta (Meyrick) is belonging to family (Gelechidae) and had a great economic important 

as pest in a number countries. In last decade, it was recorded real threaten to several countries in 

Latin America and the Mediterranean basin (EPPO, 2011). Its primary host is tomato, although 

potato,common bean and various wild solanaceous plants are also suitable hosts. The tomato leaf 

miner is characterized by a higher production potential. Each female maylayupto260 

creamycoloureggsand10-12generations can be produced each year (EPPO, 2005). Itlives on and 

in the leaves, stems,and flowers and also in the fruit of tomatoes and can causeup to100%crop 

destruction. This pestis crossing borders and decreased quality of tomato production in both 

protected and openfields. 
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Pests like T.bsoluta, with high reproduction capacity and short generation cycle, are at higher 

risk of developing resistance to insecticides (Silva et al., 2011). This risk increases significantly 

when management of the pest reliesexclusively on chemical control with a limited number 

ofeffective insecticides available. The search for novel pest control products from plants 

continues to grow, but not always with clear outcomes and benefits (Isman and Grieneisen, 

2013). However, there are many candidate plant species with known pesticidal properties where 

much is already known about their chemistry and efficacy under laboratory conditions that could 

be rapidly developed in to new products (Stevenson et al., 2017). Isman (2017) has argued that 

increasing farmer use of natural pesticides needs research directed at the practical application of 

such products under complex agro-ecological conditions, particularly understanding how 

different pesticidal plant species perform when applied to different crops under different growing 

conditions. Furthermore, their effects against target and non-target species, safe use and overall 

socio-economic and agro-ecological benefits need work (Moawad and Ebadah 2019). Only 

through their evaluation under field conditions can the evidence for more widespread adoption of 

natural pest control products be found, particularly as natural compounds are often not as 

effective as current synthetic pesticides (Casida, 1980). Using unrefined plant extracts for pest 

control has several advantages in terms of preventing the development of insecticide resistance 

due to the usual presence of several bio-active compounds, their low persistence in the 

environment and their generally low cost of use, particularly for smallholder farmers with limited 

income (Angioni et al., 2005; Caboni et al., 2006; Isman, 2008). However, disadvantages include 

variable efficacy, and low toxicity and persistence against target pests, which is partly due to the 

rapid breakdown of bio-active compounds, for example through photodegradation, and due to 

such extracts easily washing off when it rains. Consumers and policy makers are demanding 

reduced synthetic inputs in food production, and practices that support agro-ecological 

intensification and pesticidal plant products may be well suited to this vision (Grzywacz et al., 

2014; Sola et al., 2014; Pavela, 2016). 

The present study were tried to find other materials from nature sources to help the farmers to 

face problem of target pest. 
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Materials and Methods 

The testes were done to evaluate three types of natural oils namely (Prunus dulcis, Prunus 

amygdalus var amara, and Moringa olifera) which were obtained from Emtinan Company 

Egypt. The preparation of tested oils concentration 10% was followed methods (Katoune et al., 

2011 and Moawad and Sadek, 2018). 10% oil concentration was prepared by dissolved 10 ml of 

tested oil in 80 ml distilled water + 8 ml Arabic gum (20%) + 2 ml tween (20%) with add two 

drop from glycerin. 

  I- Laboratory Test:  

I.1.Insect rearing: To test oils on immature stages of T. absoluta (eggs and larvae) the infested 

tomato leaves were collected from field to start rearing. The larvae were reared and maintained 

on tomato leaves, cultivated in plastic pots inside a glass cage (50x 50x100cm3). The culture was 

provided by infested tomato leaves harboring T. absoluta pre-imagine stages collected from the 

field for isolation of eggs or outer larvae and pupae to maintain it. Newly emerged adults were 

collected and transferred to another glass cage (50x50x50 cm3) containing untreated plastic pots 

of tomato. The experiments were carried out on the 1st generation of tomato leaf miner 

I.2 Treatment of egg stage:  Leaves from the maintained culture were examined under Stereo-

binocular to isolate deposited eggs by fine brush and keeping them in a Petri-dish. Eggs of one 

day old were used in the experiments. The tested oils was sprayed on eggs and let till dry. Each 

test was used 30 eggs and it was replicated five times. Percentages of reduction in eggs 

atchability were calculated as follows: 

 Reduction of eggs hatchability % = a – b/a x 100  

 Where; a= number of eggs hatched in the control. 

 b= number of eggs hatched in the treatment. 

I.3. Treatment of larval stages: Couples of males and females were placed in glass tubes (10 

cm.) for egg deposition and for facilitating obtain of 1st instar larvae. While other larval stages 

(3rd and 4th instar) were collected directly from the infested tomato leaves. In case of exposure 
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1st instar to treatment was investigated leaves daily to calculated penetration percentage and 

follow up till record pupation %. 

On other target the treatment of last larval stage (3rd and 4th) was observed and recorded their 

mortality and pupation %. Mortality % in all treatments was corrected by Abbott’s formula 

(Abbott, 1925).  

Mortality % = (T - C) / (100 – C) x 100 

Where: T=Mortality in the treatment C= Mortality in the control 

II- Green house evaluation: The present study was carried out in a plastic green house (9 x 40 

m2) in reclaimed desert sandy soil in National Research farm, Egypt and cultivated with tomato 

variety at winter plantation. The greenhouse area 300 m2 was randomly divided into five 

experimental blocks, each block (5 rows, 7 plants/ row i.e. 35 plants/block) was specified for 

each treatment and two block were specified for the control +additive and control (without any 

treatment). The whole tested area was followed normal agricultural practices. Each block was 

divided to three replicates. Each one was sprayed twice interval time by tested oil. The first 

spraying was done after one month while second one was done after two months of tomato 

plantation. Tested oils were sprayed by using a manual sprayer (10 litter / plot). To evaluate the 

effect of tested oils on population of T. absoluta the randomly sample were collected from each 

replicate before spraying followed by subsequently samples after spraying (5,7,10,and 15 days). 

Examination of tomato leaflets were done under stereomicroscope to count number of deposited 

eggs and tunnel were targeted to calculate the reduction percentage in insect population. The 

reduction percentage of population density of T. absoluta was calculated according Henderson 

and Tilton (1955) equation as follows: 

R % = 1 - (no. of individuals in control before treatment X no. of individuals in treatment after 

treatment / no. of individuals in control after treatment X no. of individuals in treatment before 

treatment) X100 

To evaluate the effect of treatments on crop production and infestation percentage of tomato 

fruits were done once for first spray (by let 100 plant without 2nd spraying) and other one for 

2nd spray by pick up the whole fruits to investigate and weight. 
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III. Statistical analysis: All data were subjected to analysis of variance (ANOVA) and the 

means were compared by LSD test at 0.05 levels, using SAS computer program (SAS, 2009). 

Results 

I- Effect of tested oils on different stages of T. absoluta under laboratory 

condition: 

I.1 on Eggs stage: Fig.1 showed that the most effective oils on eggs hatchability was P. 

dulcis followed by P. amygdalus var amara compare to untreated eggs. From examination 

unhatched eggs were noticed that the eggs development completed but lose ability to hatch.  

I.2. on 1st larval stage: the penetration percentage of 1st instar larvae to treated leaflets by 

spray with P. amygdalus var amara or P. dulciswas recorded moderate effect but the most of 

penetrated larvae to treated leaflets hadn’t ability to complete their maturity.So, all of tested oils 

were depressed percentage of pupation to 3.1 and 8.3 % in case sprayed by P. amygdalus var 

amara and  P. dulcis while Moringa oleifera were recoded 37.5%  compare to control was record 

96% pupation. 

I.3. on last larval instar: the data at Fig 2 illustrated that the highest mortality percentage was 

recorded in case of treatment by  P.amygdalus var amara followed by P. dulcis compare to 

untreated one were recorded zero mortality percentage. 

II- Effect of tested oils on control T. absoluta infestation under green house: 

II.1. on larval mortality: Data in Table 3 gave indication around the efficacy of two sequential 

sprays of tested oils on the percentage of larval mortality under greenhouse condition. 1st spray 

by P. amygdalus var amara and P. dulcis caused larval mortality reach to more than 70% but 

treatment by M. oleifera  was recorded 34.9% mortality. 2nd spray was nearly recorded the same 

effect. 

II.2. on infestation rate: 

Data in Table (4) indicated that Prunus dulcis and Prunus amygdalus oils gave the highest 

percent reduction in infestation rate among tested oils through the whole period of application. In 

some cases this percent reached up to 90% as in 7th day after treatment, it recorded 95.5% and 

92.043%, respectively, also after ten days post treatment, it recorded 92.4% and 92.04% for two 
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tested oils, respectively. On the other hand application of morenga oil caused least percent 

reduction in infestation rate especially after two weeks of application (14.23). In the second 

spray, the percent reduction in infestation rate still high for both prunus dulcis and Prunus 

amygdalus oils. It is noticed that for morenga oil the percent reduction in infestation was higher 

in the 2nd spray than in the 1st one through the whole period of application. 

II.3. on egg deposition 

The egg deposition was determined by the number of deposited eggs on 50 tomato leaflets. The 

highest percent reduction in the number of deposited eggs was recorded after 6 days of 1st spray 

with Prunus dulcis oil (991.2%) and 88.6% after two weeks of 1st spray. For prunus amygdalus 

oil the highest percent reduction (86.7%) was recorded after ten days of 1st spray. In the 2nd spray 

the percent reduction in the egg deposition still high through the whole period of application. It 

recorded 85.1% and 80.9% after seven days of application for both Prunus dulcis and Prunus 

amygdalusoils, respectively. The previous data indicated that all tested oils had a deterrent effect 

against Tuta absoluta. This effect was more obvious in recording only 4 eggs on 50 tomato 

leaflets in relation to 85 eggs\ 50 leaflets in the control. The degrees of deterrent effect differ 

among the tested oils, both Prunus dulcis and Prunus amygdalus oils had more deterrent effect 

than moringa oil. This is means that the tested oils saved different degrees of protection for 

tomato plant against Tuta absoluta. 

II.4. on the fruit infestation 

Application of the tested oils saved some protection to tomato fruits against tuta absoluta. Table 

(6) showed that although the less degree of tomato fruit protection against Tuta absoluta as a 

result of application of the tested oils, percent reduction in fruit infestation ranged from 18.35% 

to 22.3% but it considered respected protection especially in relation to fruit infestation in the 

untreated control, it reached to 71.7%. This protection effect of the tested oils for tomato fruit 

against Tuta absoluta reflected on the yield (crop weight), it recorded 14.4kg to 15.5kg\35 

tomato plant by applying the oils in relation to 9.2kg\35 tomato plants in the untreated control. 

Discussion 

      Most of vegetable oils and plant extract are known to have toxic effects on insect pest 

population (Gaby, 2000). Literatures have been documented several studies where, extracts, 

isolated compounds, plant oils or mixture products have been evaluated against many agriculture 

insect pests (Rosell et al., 2008). Our results indicated that all tested vegetable oils exhibited 
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ovicidal effect especially Prunus dulcis and Prunus amygdalus var amara oils where they caused 

approximately complete unhatched treated eggs. Orland et al., 2017 recorded the ovicidal effect 

of citrus peel oil on the eggs of T. absoluta where the highest egg mortality was achieved in the 

sweet orange emulsion treatment. 

On the larval stage all tested vegetable oils have drastic effect on the T. absoluta larvae. Percent 

of larval penetration into the tomato leaves was severely affected especially with application of 

Prunus dulcisand Prunus amygdalus var amara oils. Also, the two tested oils have the highest 

and extended larvicidal effect among the tested oils, they caused more than 70% larval mortality 

till 7th and 10th day after application. These results are in agreement with that obtained by several 

authors. Moreno et al., 2011 found that the crud extract of Acmella oleracea has larvicidal effect 

and can be used to control T. absoluta. Our results suggested that both eggs and larvae of T. 

absoluta are highly susceptible to the tested vegetable oils. Many previous studies used botanical 

materials to control the larvae of T. absoluta. Nadia et al., 2014 reported that application of neem 

seed extracts and gatropha seed extract resulted in larval mortalities ranged between 33% - 46% 

and 23% - 48.5%, respectively and higher larval mortality, up to 100% was obtained after 4 days 

of application. Nilahyane et al., 2012 recorded varying toxicity levels of seven plant extracts 

against T. absoluta larvae. 

Our results indicated that there is a high reduction in infestation rate of tomato leaves by T. 

absoluta larvae, approximately complete reduction by larval infestation was recorded at 7th and 

10th day after application of Prunus dulcis oil, however, this reduction was extended till two 

weeks after application. 

In relation to the oviposition deterrence, the control of T. absoluta by preventing egg deposition 

on plant tissues is a potentially very attractive approach in order to avoid increasing pest 

population on tomato fields. However, there is still little knowledge on the activity of natural 

products about this aspect. 

Our results suggested a deterrent effect of the tested oils against T. absoluta adults as expressed 

by percent reduction in the deposited eggs. The lowest number of deposited eggs was recorded 

by application of Prunus dulcis and Prunus amygdalus var amara oils accompanied by high 

yield of crop production. A literature survey revealed that some works on the oviposition 

deterrence of T. absoluta have been conducted using aqueous extracts of Nerium oleander , Olea 

europea , Laurus nobilis (Natour and Karrom 2017), EOs of Azadirachta indica (Tomé et al. 
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2013), Tanacetum vulgare, T. parthenium, Aleo vera, Melaleuca alternifolia  and Juglans regia  

(Erdogan 2019) in laboratory, EOs of Ocimum gratissimum and O. basilicum (Yarou et al. 2017) 

in fight tunnels, and aqueous extracts of Allium sativum and Cymbopogon citratus, EOs of 

Eucalyptus spp., Ruta graveolens, O. basilicum and Pimpinella anisum(Hussein et al. 2015) in 

field conditions. 

Finally, the control of T. absoluta by using the vegetable oils on tomato plant is a potentially very 

attractive approach in order to avoid increasing pest population in tomato fields so, the results of 

our study provide a scientific contribution for the use of vegetable oils to control Tuta absoluta 

specially inside the greenhouse. 
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