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Abstract

The tomato borer, Tuta absoluta, (Meyrick) has invaded the Mediterranean basin recently from South America
and it is becoming a major global pest of tomato. Tomato plants can be infested from seedlings to mature plants.
In Loitokitok, the pest has devastated tomato grain in the district with yield loss being reported of up to 100%.
This has resulted in loss of income for the tomato growers. Chemical control of the pest has been difficult because
the pests live inside the leaves, fruits and stems. Excessive use of pesticide is dangerous can develop resistance
due to its high reproduction capacity and short generation. This field study was conducted within Loitokitok in
Kajiado County to find out the management practices that tomato farmers are currently using to control Tuta
absoluta. The aim was to develop the efficacy of a range of insecticides applied against Tuta absoluta and to assess
damage levels caused on tomato. A baseline survey was conducted by use questionnaires to collect data from
farmers on the damage level, management measures and their efficacy. The results showed that in Loitokitok,
tomato growing can be done up to 3 times/year due to good climatic conditions, which provide the pest with
abundant all year round and favours its spread. The insecticides that are commonly used are Coragen*
(chlorantraniliprole) Belt* (Flubendiamide), Profecron* (profenofos), Radiant* (spinetorum), Escort* (Emamectin
Benzoate), and Pentagon*(Lambda-cyhalothrin). Most farmers were using Coragen due to its specific mode of
action on several pests on Lepidoptera group. It has good efficacy against T. absoluta larvae. About 46.37% of the
respondents agreed that chlorantraniliprole insecticide used by farmers were effective on the control of pests and
farmers were using different insecticides depending on their accessibility and cost. Most farmers recorded the
losses of up to 100% tomato yield due to pest attack.
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1.0 Introduction

The tomato (Solanum lycopersicum) belongs to the Solanaceae family and it is one of the most valued vegetable
crops.it originated from South America from where it spread to Europe and later on to East Africa in the 19"
century (Wamache, 2005). Over the years, there are several varieties that have been developed for commercial
purposes, fresh market and processing (Prasad and Kumar, 2010). The crop is also important as a source of vitamin
C, calcium, phosphorus and calories. It also plays a critical role in meeting domestic food requirements, job
creation, income and foreign exchange earner. In Kenya tomato production falls under the horticultural crops
which are mainly grown under the rainfed conditions and irrigation. Owing to the unpredictable rainfall patterns,
people are starting to grow tomato in the greenhouses.

The production areas of tomato in Kenya are Kirinyaga (14%), Kajiado (9%) and Taita Taveta (7%). Tomato
production in Kenya is faced by constraints including damage and yield loses due to insect pests attack which has
been reported in the East African region. The major important pests of tomato are whitefly (Bemisia tabaci),
African bollworm (Helicoverpa armigera), thrips (Ceratothripoides brunneus Bagnall), and red spider mite
(Tetranychus spp). Other constraints are lack of improved seeds, drought, diseases, markets and poor soil nutrients
(Larsen, 2009).

Tomato leaf miner moth, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a new pest Kenya that affects
tomato production in both open field and greenhouses. Its reproductive potential is very high with a lifecycle of
ranging from 24 to 28 days (Desneux et al., 2010). The most destructive stage of the pest is larvae as it mines the
stems, leaves and fruits producing large galleries as they feed on the mesophyll tissue. The common control method
used by farmers is chemical control but this is dangerous in that it gets rid of the natural enemies, contaminate the
environment and can cause pest resistance in pest populations (Cifuentes et al., 2011). Pesticide resistant to the
pest has been reported in pesticides that include Diflubenzuron, Bifethrin, Permethrin, Triflumuron and
Teflubenzuron (Silva et al., 2011). This situation is likely to develop in Kenya since the pest is present in Kenya
and Kenyans are relying on synthetic pesticide to manage it. The objective of this study was to determine the
chemical management practices used by farmers within Loitokitok, Kajiado, County, Kenya.

2.0 Spread pathways of Tuta absoluta
Climatic conditions play a critical role in the spread of T. absoluta. During the cold season, they maintain their
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viability in the greenhouse and spread to open fields during the hot season (Potting et al., 2009). With favorable,
diapause may not occur and its generation may continue the whole year. The pest has an active capacity of dispersal
with the adult capable of flying a few kilometers through open fields (Van Deventer, 2009). The pest can spread
through agricultural trade between community, countries and border crossings (Céceres, 1992; Tonnang et al.,
2015). The pest population may as well develop as a result of the transportation of infested fruits from production
and packing sites and shipping vehicles.

2.1 Damages caused by Tuta absoluta

The larva causes damage to all the phenological stages of the plant. The pest damages the seedling and even the
mature plants, reducing its yield and fruit quality (Harbi et al., 2012; Oberhuber, 2012). Their feeding method
within the mesophyll of the leaves affects the photosynthetic capacity of the crop (Desneux et al., 2010). On the
fruit, T. absoluta usually penetrates in an immature state at the ends of the stalk, leaving behind galleries that cause
deformation and can create routes for pathogen attack hence enhancing decay of tomato. The secondary rot caused
by the pest to the fruit can render it unfit for human consumption (Korycinska and Moran, 2009). Tuta absoluta
larvae can penetrate and mine the soft shoots by entering through the apical between the petioles and the leaves
(Plate 1). Tomatoes can be damaged at any growth stage, with the females preferring to oviposit on the leaves
(73%), margins of stem (21%), tomato sepal (5%) or premature fruit (1%) (Estay, 2000).

Source: www.nbair.res.in 3

Plate 1: Damages caused by Tuta absoluta to tomato

2.2 Pest management

Tuta absoluta is a severe threat to production of tomatoes. The control of the pest generally relies on insecticide
application with Diamides being one of the novel insecticides that are highly active against lepidopteran pests
(Roditakis et al., 2013). Bacillus thuringiensis var. Kurstaki (Berliner) (Bt) has been proposed to be one of the
effective biological control agents for the pest (Moussa ef al., 2013). Integrated pest management strategies have
been developed to help in controlling the pest, but the widespread use of insecticides has resulted in pest resistance
and negative effects to the desirable beneficial arthropods

2.3 Cultural practices for Tuta absoluta control

Practicing crop rotation with non-solanaceous crops, adequate irrigation, ploughing, fertilization and removal of
infested plant materials are some of the good agricultural practices that should be practiced by farmers (Illakwahhi
et al.,2017). Removal of the wild solanaceous host plants should be done as they act as host to all the pest stages
which can affect the crop in the following season (Illakwahhi ef al., 2017). Using plants free of the pests can help
in controlling the pest. In order to prevent population build up, it is important not to leave the infested plant part
on the ground so as to prevent the larvae from colonizing the plants (Illakwahhi et al., 2017).

Once the harvesting is done, it is important to destroy the plant residues as soon as possible (Guedes and
Picanco, 2012). In warm climates. Soil solarisation may be useful to kill the pupae that may remain in the soil.
Screening of greenhouse also helps in preventing entry or exit of the pest. Other practices which can be employed
include deep ploughing, rotation with non-solanaceous crops, irrigation and use of resistant varieties (Potting et
al., 2009).

2.4 Chemical control of Tuta absoluta
The primary control method of T. absoluta in most countries has been by the use of chemical pesticides.

28



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) i .i.l
Vol.9, No.22, 2019 IIS E

Organophosphates have been used but they have been gradually replaced by pyrethroids (Lietti et al., 2005). In
the early 1980s, cartap which was alternated with pyrethroids and thiocyclam was highly efficient in the control
of the pest (Siqueira et al., 2000). In the 1990s, novel insecticides such as spinosad, abamectin, tebufonozide and
chlorofenapyr were used in controlling the pest (dos Santos ef al., 2011; Gontijo ef al., 2013). Literature shows
that the pest developed resistance to abamectin, cartap, methamidophos and permethrin in Brazil and Argentina
(Lietti et al., 2005). Use of chemicals has disrupted IPM programs based on the use of biological agents to control
pest population (Potting et al., 2009). Application of contact pesticides has been a challenge due to the feeding
method of the pest within the mines; this makes it difficult to reach the target pest (Lietti ef al., 2005).

2.5 Use of pheromone traps to manage the pest

The pheromone traps are majorly based on adult captures which are important in reducing 7. absoluta population
(Faccioli, 1993; Benvenga et al., 2007). According to Benvenga et al. (2007), pheromone traps in Brazil are
effective in reducing the pest population. Mass trapping has been one of the effective methods in removing males
to lower the overall 7. absoluta population levels (Witzgall et al., 2008, 2010). Mating disruption has been used
in the past to control population build-up of T. absoluta whereby it creates sexual confusion in males by saturating
the atmosphere using a synthetic female pheromone in order to prevent mating consequently reducing their
population (Cocco et al., 2013).

2.6 Biological control of Tuta absoluta

2.6.1 Parasitoids associated with Tuta absoluta

Use of both egg and larval parasitoid of 7. absoluta has been reported in the Mediterranean basin (Polaszek, 2009;
Desneux et al., 2010). Egg parasitoid, Trichogramma achaeae (Achacolor) (Hymenoptera: Trichogrammatidae)
has been reported to reduce the pest population by over 90% (Cabello et al., 2009; Polaszek et al., 2011).
Inundative release of T. exiguum as part of broad IPM strategy has been successful in Colombia, with parasitism
rates of over 20% in open tomato fields (Salas, 2001; Cabello et al., 2009). Biological control by use of
Trichogramma species has been documented in Argentina, Colombia, Brazil and Chile (Ferracini et al., 2012). In
Brazil, T. pretiosum parasitism rate of 87% on T. absoluta has been reported in greenhouses (Ferracini et al., 2012).
According to Ferracini et al. (2012) the most abundant and effective biological control agents of 7. absoluta are
Necremnus artynes (Walker) (Hymenoptera: Eulophidae) and N. fidius (Walker) (Hymenoptera: Eulophidae).
These parasitoids showed good adaptation to the invasive as they reduced the pest larval mortality with a greater
percentage (Luna et al., 2012; Calvo et al., 2013). Research has shown that the solitary larval parasitoid Agathis
fuscipennis (Zetterstedt) (Hymenoptera: Braconidae) can parasitize 7. absoluta by up to 20% of the larval
population while Pseudoapanteles dingus (Hymenoptera: Braconidae), a solitary larval parasitoid can achieve up
to 30% (Urbaneja et al., 2012).

Larval parasitoid Stenomesius japonicas (Ashmead) (Hymenoptera: Eulophidae) have been identified in
Egypt and it parasitizes the second and third instars larvae of tomato leaf miner (James and Stevens, 1992). More
recently, Neochrysocharis formosa (Westwood) (Hymenoptera: Eulophidae) has been reported in Africa to
parasitize 7. absoluta first instar larvae (Zappala et al., 2013). Bracon nigricans (Szepligeti) (Hymenoptera:
Braconidae) a gregarious, idiobiont parasitoid that prefers parasitizing the fourth larval instar has recently been
identified (Zappala et al., 2012).

2.6.2 Predators associated with Tuta absoluta

Some of the predators linked with various 7. absoluta developmental stages are from the order Acari, Araneae,
Coleoptera, Dermaptera, Hemiptera, Neuroptera, Thysanoptera and Hymenoptera (Cocco et al., 2013). They
include insidious flower bug Orius insidiosus (Hemiptera: Anthocoridae), Spined soldier bug Podisus
nigrispinus (Hemiptera: Pentatomidae), Six-spotted Thrips Scolothrips sexmaculatus (Thysanoptera: Thripidae),
and paper wasp Polistes melanosoma (Hymenoptera: Vespidae). According to Oliveira et al. (2009), the mite
Pyemotes sp (Acarina: Tarsonemoidea) feeds on the pest larvae, pupae and adults hence it is important to use as
a bio-control agent. The predatory stinkbug Podisus nigrispinus (Hemiptera: Pentatomidae) has had scientific
attention in its use as a biocontrol agent (Cocco et al., 2013).

The green lacewing, Chrysoperla externa (Neuroptera: Chrysopidae) is an important predator of the pest
larvae under laboratory conditions. Among the reported predators, Xylocoris sp., and C. sanguinea are key
predators of both the egg and larval predators (Miranda et al., 2005). Orius insidiosus has been shown to be a very
effective predator of 7. absoluta eggs and larvae. According to Ghoneim (2014), Nabis spp. (Heteroptera:
Nabidae), spiders and Polistes spp. (Hymenoptera: Vespidae), are some of the key predators in the Chilean tomato
farms. Protonectarina sylveirae (Saussure) can cause up to 37.4% larval mortality (Bacci et al., 2008). Some of
the important pupa predators that are effective against 7. absoluta are Labidura riparia (Dermaptera: Labiduridae)
(Pallas), Solenopsis geminata, Pheidole sp. (Hymenoptera: Formicidae), wolf spiders (Araneae: Lycosidae) and
ground beetles (Miranda et al., 2005).
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2.7 Management of Tuta absoluta using microbials

Bacillus thuringiensis var. kurstaki is one of the entomopathogenic bacteria that have been found to act against 7.
absoluta. It has the capability of causing death on all the larval instars of the pest (Giustolin ef al., 2001). Other
important entomopathogens belong to the families of Heterorhabditidae and Steinernematidae, which are obligate
parasites. They kill the pest through mutual association with bacteria that inhabits the intestines of the ineffective
juvenile (Boemare, 2002). According to Urbeneja et al. (2012), the vulnerability of these nematodes to various
insecticides has also been tested to assess their capability of integration in the control of the invasive pest.

As a result, an IPM strategy that is environmentally safe and cost-effective need to be developed to help in
the management of the pest (Benvenga et al., 2007). Currently little research has been done in Kenya on the
population growth of 7. absoluta and the impact that it has on tomato. Identification of the most effective
indigenous natural enemy that is able to adapt to the new host as an alternative control has also not been
documented (IPPC, 2014).

3.0 Research Methodology

3.1 Survey of Tuta absoluta in Loitokitok

The survey was conducted in Loitokitok district which is categorized among the semi-arid districts in Kenya.
Loitokitok was chosen for the survey as it is well known for the production of tomatoes for commercial purpose
in the country. The main reason for conducting the survey was to evaluate the various important pests of tomato
and the current management practices employed by farmers in controlling 7. absoluta. The farm families are
estimated to be 30,000, out of which 1,550 are tomato growers. Using the information obtained from the local
Ministry of Agriculture, survey sites were purposively selected based on the major tomato production areas which
included Kisangani, Empironi, and Namelok.

STUDY SITES
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Figure 2: Geographical Location of the study area in Loitokitok

3.2 Sampling procedure
According to the 2009 census in Kenya, the study area had a population of 137,496 persons in total. A structured
questionnaire was administered to 76 tomato farmers who were randomly selected. According to Mugenda and
Mugenda (1999), randomly selecting respondents allows every member with equal opportunity to be chosen so as
to have a representative sample.
In this study, Cochran (1963) formula was employed in coming up with the sample size of respondents
n=pqz7e?
Where:
n= Sample size
z= level of confidence interval at 95% hence z=1.96
p= Proportion in the target population estimated to have characteristics being measured,
e= desired level of precision (5%).
q=1-p
In this study, p is described as farm families’ proportion in Loitokitok district who are growing tomatoes, which
is 1,550 out of 30,000 farm families in Loitokitok.
n=1.962 * 0.052 * 0.95/ (0.05)*= 76
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3.3 Sampling and data collection

Both primary and secondary data were collected in this study. Primary data were obtained by the use of a structured
questionnaire, which was administered to tomato growers. Sample size was calculated to be 75.89 and rounded
off to 76. However, 90 tomato growers were interviewed to ensure that the number of valid questionnaires was not
significantly affected by cases of unreliable data or lack of response from the respondents. Secondary data were
obtained from the ministry of agriculture records and literature review. A close-ended questionnaire was
administered to farmers by a face-to-face interview in their farms. Data were collected on farmer's gender, age,
education, preferred tomato variety, farmer's knowledge on important tomato insect pests, land allocated for the
production of tomatoes, and the current management practices for 7. absoluta.

3.4 Data analysis

Data from the survey was analyzed using descriptive statistics based on percentage of occurrences reported by the
respondents. The Statistical Package for Social Sciences (SPSS) version 20.0 was used in analyzing the data on
the survey.

4.0 Results and discussion

4.1 The socio-demographic characteristics of tomato farmers

In Loitokitok, men constituted the majority of the respondents who were sampled within Empironi (71.4%),
Namelock (73.1%) and Kisangani (69.0%). The age profiles of those who were sampled in both locations was
spread across the age group. However, the young population were generally high the sample with about 47.6% of
the respondents being under the age of 40 years. In both locations, most of the tomato growers had completed
primary level of education with less than 3.9% having completed tertiary education. Those who managed to
complete their secondary education ranged between 19% and 44.8% (Table 1).

Table 4: Table showing the demographics of sampled tomato growers’ respondents

Survey locations Empironi (%) Namelock (%) Kisangani (%)
Gender Male 71.4 73.1 69.0
Female 28.6 26.9 31.0
Age Below 20 4.7 7.8 3.4
21-30 23.9 34.6 31.0
31-40 47.6 30.8 423
41-50 23.8 15.4 17.2
Above 50 0.0 11.5 10.3
Level of education Primary 81 61.5 51.7
Secondary 19 34.6 44.8
Tertiary 0 3.9 34

4.2 Farmers’ knowledge on important tomato pests

Results from the survey showed that, currently, 7. absoluta (52.3%) is the most devastating pest faced by tomato
farmers within the district. Apart from 7. absoluta, other pests are whitefly, mites, thrips, aphids and leaf miner
(Figure 2). During the survey, most tomato farms were 80% damaged by the invasive pest and farmers had to sort
out tomato fruits for commercial purpose from the destroyed farms. The rest of the tomato fruits were left for the
livestock to feed on.
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Figure 3: Figure showing important tomato pests within Loitokitok

4.3 Selected types of cultivated and consumed tomato varieties within Loitokitok-Kajiado County

Results from the survey showed that there was a diversity of tomatoes being cultivated and consumed within the
county. These included Tylka F1, Kilele, Rio grande, Onex, Elgon, Danish, and Mkulima. The survey revealed
preference for Rio grande (48.7%) variety among the tomato growers. The rest of the varieties were less preferred
by the sampled respondents (Figure 3).
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Figure 4: Most preferred tomato variety within Loitokitok as per the respondents

4.4 Constraints facing tomato production in Loitokitok and sources of seeds

The major constraints facing tomato production were water shortage, pests and diseases, poor seed quality
and lack of technical assistance. Pests and diseases were the main constraints to production of tomatoes
followed by shortage of water and lack of technical advice. Majority of tomato growers relied on certified
seeds obtained from the Agricultural and Veterinary shops (agrovets) while minority used own home saved
seeds from the previous season. There were also those who were using both the saved and agrovets seeds
(Table 2).
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Table 5: Challenges facing tomato production and sources of seeds for tomato growers

Constraints Percentage of respondents (N=76)
Pests and diseases 50.0

Water shortage 19.7

Lack of technical advice 17.1

Poor seed quality 6.6

Others 6.6

Sources of seeds

Home saved 26.3

Agrovets 67.1

Home saved + Agrovets 6.6

4.5 Current management practices of 7. absoluta

There are two management practices that are being employed by farmers to control 7. absoluta, chemical control
and agronomic practices. The management practice widely used is chemical control. Currently, various chemicals
are used by farmers within the district for the control of 7. absoluta as shown in (Table 3). Results showed that
Chlorantraniliprole (46.4%) is the most widely used followed by Flubendiamide (32.3%). However, farmers are
not limited to the use of only Chlorantraniliprole and Flubendiamide. Other pesticides used are Profenofos (8.5%),
Lambda-cyhalothrin (1.4%), Abamectine (4.1%), Emamectin Benzoate (3.4%), and Spinetoram (3.4%) (Table 3).
Table 6: Types and proportion of pesticides used by farmers to manage Tuta absoluta within Loitokitok
district

Active ingredient Formulation Percent % (N=76)
Chlorantraniliprole SC 46.4
Flubendiamide SC 323

Profenofos EC 8.5
Lambda-cyhalothrin WP 1.4

Abamectine SC 4.6

Emamectin Benzoate SG 34

Spinetoram SC 34

SC- Suspension Concentrate; EC — Emulsifiable concentrate; WP — Wettable Powder; Soluble granule

5.0 Discussion

The gender results can be explained by the fact that Loitokitok is far from the major city in Kenya where the
demand for tomato is more than 90% of supply coming from farms that are within its environs (Otieno et al.,
2009). This implies therefore that men may have discovered the opportunity of high income from cultivation of
tomato and as a remedy of unemployment. According to Schippers and Fereday (2010), once an enterprise picks
up, males tend to participate more than the females.

In terms of age profiles, it is one of the important factors affecting the effectiveness of carrying out farm
activities from which more effort is needed in order to realize maximum benefits. Age is also associated with the
experience that the farmer has gained over time specifically in regards to tomato production. It is in this regard
that many youths who are above 30 years were engaging in tomato production as they are also able to access credit
facility unlike those who were below 20 years. This is in agreement with Mwaura et al., (2014) who reported that
access to credit facility is important to the success of farming.

Social-cultural factors can be the main reasons for low formal education affecting most tomato growers in
Loitokitok. Longer distances to schools, early marriage, lack of interest by parents, and forced marriage are some
of the constraints in access to education (Amwata et al., 2016). Education is an important factor in tomato
production in that it allows the farmers to have knowledge on several aspects of production including marketing
strategies, pesticide application, investments, and environmental tolerance before embarking on production.

According to Chepng and Boit (2015), farmers with secondary school level agricultural knowledge perform
significantly better in farming when compared to those without. Amao and Awoyemi (2008) also noted that the
more educated a farmer is, the more likely they are to have high income.

This study found that there are various tomato insect pests that farmers are aware of through the help of
agricultural extension officers within the district and research institutions such as ICIPE. According to farmers,
the current most severe threat to tomato production is the invasive pest 7. absoluta. The high damage level by the
invasive pest could be due to several attributes of the pest that makes it difficult to control. Some of the attributes
documented by Cabello et al. (2009) are short generation time, flexible pupation site, and larval mining behaviour.
Moreover, the high damage level might be as a result of farmers’ lack of knowledge on control strategies, as T.
absoluta is a relatively new pest in the area.
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The survey revealed that Rio grande was the most preferred tomato variety. This owes to the fact that the
variety take shorter time to bloom, days to set fruits and maturity. Due to its high fruit formation, farmers preferred
it for commercial purposes. This is in agreement with the study conducted by Hussain ef al. (2001) who reported
that Rio grande tomato variety has high yield potential for summer production.

Since its arrival in Kenya, 7. absoluta has spread rapidly thus increasing the cost of management options for
tomato production. Currently, farmers are depending majorly on chemical control to help in its reduction.
According to Lietti et al. (2005), chemical use is the main control method against 7. absoluta in newly invaded
regions. Chlorantraniliprole is currently the most widely used insecticide with majority of the farmers confirming
its effectiveness in reducing the pest population. Roditakis et al. (2013a; 2013b) reported high resistance
development of 7. absoluta against chlorantraniliprole compared to other chemicals. The results are also in
agreement with the study that was done by Ayalew (2015) who found that different pesticides act differently in
the control of T. absoluta. Ayalew, (2015) reported that the population of the pest was lower when Diamide®
(flubendiamide) and Spinosyns (spinosad) were used than when other pesticides were used to control 7. absoluta.
Mahmoud et al. (2014) reported that Chlorantraniliprole is the most effective chemical in the control of 7. absoluta.
This result is also in agreement with Roditakis et al. (2013) who conducted research on the efficacy of various
chemicals against 7. absoluta and found that Chlorantraniliprole is the most effective pesticide.

The survey showed that T. absoluta was the most serious pest affecting tomato growers within the region.
This could have been due to the fact that the pest has unique feeding behaviours and high fecundity within a short
period of time. In addition, since its introduction to the country in 2014, there have been no effective strategies of
control available to the farmers. There was also low awareness among the farmers on the pest threat levels and
control. These assertions are in agreement with Illakwahhi ez al. (2017) who reported that lack of sound strategies
to control the pest can increase the spread of the pest to new areas.

Some of the common agronomic practices by farmers to control the pest include clearing of the farm, followed
by ploughing, which helps in exposing the pest to predators and the sun or suffocates it under the soil (Oztemiz,
2014). During cropping season, it was noted that the farmers are irrigating their farms once every week and this is
important as it helps in reducing the larval and pupal population that might have fallen onto the ground to pupate.
Another important agronomic practice that was noted is crop rotation which is widely practiced in the area. Farmers
within the area alternate tomato with other crops such as beans, capsicum, maize and vegetables. Though it is to
be recommended, crop rotation should be practiced with caution as it can contribute to high pest population
throughout the year. This happens when tomato is alternated with other alternative host such as eggplant. Michereff
et al. (2000) reported that alternating tomatoes with other Solanaciuos crops which act as an alternative host to the
pest can help in sustaining its population.

Conclusion

The survey study showed that Chlorantraniliprole was being used by most farmers to control the larvae of T.
absoluta. Chlorantraniliprole is the main chemical insecticide used by farmers. The chemical can be alternated
with other chemical products and integrated pest management to help in controlling the pest.
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