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ABSTRACT

The experiment was developed in the first culture of the planted tomatoes in the greenhouse
during the year 2014-2016. We have used Emamectin Benzoate (AFFIRM 095 SG) to control
Tuta absoluta besides mass capture. The bio-insecticide Emamectin benzoate is a new
macrocyclic lactone insecticide derived from the avermectin family of natural products.
These products have been developed for the control of Lepidoptera pests on a variety of
vegetable crops worldwide, with a particular efficacy against Tuta absoluta. The compound
shows translaminar activity, with rapid plant uptake and it is metabolized by photo-oxidation
yielding non-toxic levels. This favors its selectivity for biological control agents. The
decision scheme of using insecticides for management of Tuta absoluta is largely based on
adult captures in sexual pheromone traps as adult catches are correlated with larval damages
and vyield losses. The dosage of AFFIRM was 150 gram per 100 liter water. For each
generation are done two treatments as per the above dosage with intervals application 14
days. Tuta absoluta is a very harmful insect for tomato plants in Albania climatic condition,
so using Emamectin benzoate based on experimental results in our farm is a new alternative
to control it. It is very important to alternate Emamectin benzoate with other chemical
compound for avoiding the insects’ resistance.
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INTRODUCTION

The tomato plant, Lycopersicum esculentum belongs to the Solanaceae family. In tropical
areas, tomato is produced as a perennial plant, while in Mediterranean countries it grows and
cultivates as a one year plant. Tomato is a very important vegetable crop using both for fresh
consume and processing. It could be affected from many serious pests; recently the most
devastating ones is Tuta absoluta. The tomato leaf miner, Tuta absoluta (Meyrick, 1917), is a
neo-tropical oligophagous moth from the family Gelechiidae (Lepidoptera), originated from
South America. In Europe, Tuta absoluta has been initially detected in eastern Spain in 2006
[21], then, a few years later, it was found in most of the countries facing the Mediterranean
Sea and in several countries of Europe, where it is causing serious damages to open field and
greenhouse tomato [5]. Plants can be attacked at any developmental stage, with females
ovipositing preferentially on leaves (73%), and to lesser extent on leaf veins and stem
margins (21%), sepals (5%) or green fruits (1%), [8]. In Tomato leaves, damages are caused
through mine-formation within the mesophyll by feeding larvae, thus affecting the plant’s
photosynthetic capacity and consequently lowering tomato yield [5].
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In accordance with climatic conditions of Albania Tuta absoluta gives four generations
starting from March till July [4]. In the lack of control measure, the percentage of damage
caused by this pest on tomato in greenhouses and open-field can achieve very high level [4].
In this context the integration of control measures is crucial to achieve successfully the
controlling of this pest [4]. Mass capture technique used alone does not guaranty a total
effectiveness but it is necessary to be accompanied with other methods [4]. Integrated Pest
Management (IPM) program for controlling Tuta absoluta might be applied in different
strategies including: mass trapping technique, light traps, insecticides as well as biological
insecticide [4].

The impact of Tuta absoluta on tomato crops in Europe and North Africa led to the extensive
use of insecticides by growers in these regions, especially in the first years after detection of
the pest [6, 1]. A large number of insecticides are currently used against Tuta absoluta in
invaded countries including spinosin, indoxacarb, abamectin, emamectin benzoate and
cyromazin. Despite the long list of pesticides registered for the management of the pest, these
insecticides are of low to moderate effectiveness due to the cryptic nature of the larvae and
the high biotic potential of the insect. In addition, several cases of insecticide resistance have
been reported including resistance to organophosphates, pyrethroids, abamectin, cartap,
chlorantraniliprole, flubendiamide, permethrin and spinosad [20, 11, 15]. Progress has been
made in recent decades in developing reduced risk insecticides that act on specific
biochemical sites present in certain insect pest groups. This effort has resulted in the
discovery of important molecules that possess novel modes of action and therefore likely to
have a minimum non-target effect as well as posing fewer threats to the environment or
human health [14].

The bioinsecticide Emamectin benzoate is a new macrocyclic lactone insecticide derived
from the avermectin family of natural products. These products have been developed for the
control of Lepidoptera pests on a variety of vegetable crops worldwide, with a particular
efficacy against Tuta absoluta [18]. Mortality rates of 90% were observed, which was similar
to the results obtained by Lopez et al. [18, 19]. The compound shows translaminar activity
[22], with rapid plant uptake and it is metabolized by photo-oxidation yielding non-toxic
levels. This favors its selectivity for biological control agents [13]. The effects of Emamectin
benzoate result from ingestion and to a certain extent from contact [7]. Emamectin acts on
two different points interfering with the neuromuscular process by activating the chlorine
channel. The union of the Emamectin to these two objective points is irreversible, allowing
the negative charges to accumulate in the muscles, causing a permanent relaxation. This
mode of action is unique for the control of Lepidoptera caterpillars. After ingesting a toxic
dose the larvae are completely paralyzed, are unable to feed and damage the plant. Soon after,
they die. The unique AFFIRM action mode guarantees its effectiveness and makes it an ideal
product for anti-resistance strategies. AFFIRM is robust against resistance. After 25 years of
use of the avermectins in the world, practically no case of resistance is known [10].

The aim of the experiment is using Emamectin benzoate as a useful alternative for controlling
the tomato leaf miner Tuta absoluta.

METHODOLOGY
The experiment was performed in low costal area during 2014-2016 years. It takes place in a

greenhouse with surface of 2 hectare covered with glasses which is located in Rreth village
(ex-greenhouses, NB Sukth). The experiment was developed in the first culture of the planted
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tomatoes in the greenhouse. Captures in traps baited with synthetic pheromone lures
accurately show whether a specific insect species is present, and when its seasonal flight
period starts [23]. Detection of presence or absence is all that is required for early warning of
emergence, for warning of arrival or departure of a pest within a crop, and for survey and
quarantine work [12]. After pest detection, synthetic sex pheromones are principally used to
monitor population levels and trigger applications of chemicals or other control methods [17].
The basic components of a monitoring system are the attractant source, the trap design and
where to place them [12].

In order to monitor the tomato moth Tuta absoluta in experimental area, 4 pheromone traps
were installed. The experimental scheme was divided into 4 variants with an area of 0.5
hectare. The flies counting and their monitoring into pheromone were performed on regular
weekly basis intervals. There are used pheromone lures couplet with Delta traps (0.5 mg
E3Z8Z11-14Ac, 0.024 mg E3Z8-14Ac) Product Code PH-937-IRR) [16]. The traps were
placed inside the greenhouse, in the center of it with high less than one meter. The
intervention for controlling of Tuta absoluta is based on fly dynamic [4].

In each plot 10 plants are treated with Emamectin benzoate (AFFIRM 095 SG). The dosage
of AFFIRM was 150 gram per 100 liter water. For each generation are done two treatments
as per the above dosage with intervals application 14 days. The decision scheme of using
insecticides for management of Tuta absoluta is largely based on adult captures in sexual
pheromone traps [3] as adult catches are correlated with larval damages and yield losses [3,
9]. Time of intervention with Emamectin benzoate (AFFIRM 095 SG) in our experimental is
based on economical threshold: 100 males per pheromone trap per day, 2 females per plant,
26 larvae per plant [2], 8% defoliation (BayerCropScience, Colombia).

RESULTS AND DISCUSSION

The tomato plants give high potential yield in our farm conditions, both in open field and in
protected area (glasshouses) too [4]. In the experimental field, in tomato plants there are the
primary pest and secondary one. The presence of primer pest per each year is upper
economical threshold [4]. Controlling those pests needs a lot of plant protection products. In
this context, the usage of chemical compounds by the farmers does not guaranty a high level
of control [4]. The monitoring technique is a basic element to determine the correct timing for
insecticide applications leading to a reduction and to implement mass capture [4]. The plant
protection product AFFIRM 095 SG is used in the experiment to know the technical
effectiveness besides of mass capture technique. The dosage used was 150 gram per 100 liter
water. 100 fruits and leaves are analyzed 7 days after second treatment with Emamectin
benzoate (AFFIRM 095 SG) to assess the technical effectively of insecticide used. The
calculations are performed based on the following formula (1).

Total fruits and leaves analyze — Attacked fruits and leaves
Attacked fruits and leaves = x 100 Q)
Total fruits and leaves
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Emamectin Data of Leaves oor Fruits or
benzoate analyze Analyzed Attacked att’;lf(:)lzed uniﬁfgcted Analyzed Attacted attaNchltted uni/;‘)e?;ted
Generation | 20 - Mar 100 13 87 87% - - - -
Generation 11 25 - May 100 11 89 89% 100 10 90 90%
Generation 111 15 -Jun 100 9 91 91% 100 8 92 92%
Generation 1V 21 - Jul 100 12 88 88% 100 13 86 86%
Table 1. Data of treatment with Emamectin benzoate (AFFIRM 095 SG) 7 days after second treatments
during the year 2014
Emamectin Data of Leaves Fruits
benzoate analyze Analyzed Attacked att’a\llglied unioffg(]:ted Analyzed Attacted attglcoktted unoi/;)e?::ed
Generation | 20 - Mar 100 14 86 86% - - - -
Generation 11 25 - May 100 12 88 88% 100 15 85 85%
Generation 111 15-Jun 100 10 90 90% 100 11 89 89%
Generation 1V 21 -Jul 100 13 87 87% 100 9 91 91%
Table 2. Data of treatment with Emamectin benzoate (AFFIRM 095 SG) 7 days after second treatments
during the year 2015
Emamectin Data of Leaves N or Fruits N ot
benzoate analyze Analyzed Attacked attaglzed uni:fgcted Analyzed Attacted attaccl):ted uni?ec():ted
Generation | 20 - Mar 100 16 85 85% - - - -
Generation 11 25 - May 100 13 87 87% 100 15 84 84%
Generation 111 15-Jun 100 11 89 89% 100 9 91 91%
Generation 1V 21 -Jul 100 12 86 86% 100 17 83 83%

Table 3. Data of treatment with Emamectin benzoate (AFFIRM 095 SG) 7 days after second treatments
during the year 2016
The technical effect of Emamectin benzoate (AFFIRM 095 SG) for the first year following
the chemical treatment resulted from 87% to 91% on leaves and from 86% to 92% on fruits
(Table 1). During the second year the technical effects resulted from 86% to 90% on leaves
and from 85% to 91% on fruits (Table 2), while in the third one technical effect resulted from
85% to 89% on leaves and from 83% to 91% on fruits (Table 3).

CONCLUSIONS

The Emamectin benzoate pesticide is a useful alternative for controlling Tuta absoluta
because such pesticide does not show resistance and has a very high control against Tuta
absoluta. Tuta absoluta is a very harmful insect for tomato plants in Albania climatic
condition, so using Emamectin benzoate based on experimental results in our farm is a new
alternative to control it. It is very important to alternate Emamectin benzoate with other
chemical compound for avoiding the insects™ resistance. Also respecting the appropriate time
for spraying is very important. Based on the experiment’s results the optimal time to spray is
in the early morning or in the evening to avoid high temperatures.
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