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Effect of Amino 16 on the robustness 
of Oriental Katerini and FCVirginia NC297 tobacco plants

Seedling Production
Both varieties showed good growth and robustness in both seedling production systems, at the criti-
cal stages of growth and plant protection of young seedlings, where specific growth requirements 
are particularly high. The applications with Amino16 produced significantly different results from 
the rest and the plants had a longer stem and root length and were macroscopically more robust. 
The application of Amino16 with 50% dose of plant protection products is the most cost-effective 
treatment, making it the most suitable solution for both varieties.

Combating budworm
Amino 16 combined with Bacillus Thuringiensis (BT) significantly contributes to the fight against the 
budworm, since it has shown that it increases the BT’s effectiveness and duration of its action. The 
use of robust seedlings in combination with the application of amino acids and BT reduced the crop 
damage of both varieties. The development of the infestation (Figure 2) showed that Amino16+BT 
application compared with the Control reduced the infestation by budworm in the varieties Katerini 
and FCVirginia by 32.8% and 39.7% respectively, while, when compared to the application with BT, 
the infestation was reduced by 20.3% in Katerini and 16% in Virginia. The non-application of pesti-
cides and amino acids (Control) led to an increased budworm infestation in the varieties Katerini 
(65.1%) and Virginia (63.1%).

Figure 1: Effect of the combination of Amino16 and pesticides on the stem and root length of (A) Katerini and (B) 
                 Virginia traditional seedlings and (C) Virginia seedlings in the float system. Different letters on the bars                   
                 indicate statistically significant differences in significance level α=0.05.

Figure 2: Time course evolution of infection (%) within each treatment for Katerini and Virginia variety. For each 
                 treatment, different letters on the bars indicate statistically significant differences in significance level 
                 α=0.05.

Figure 3: A) Production of Virginia seedlings in the float system (UP: Farmer's usual practice without Amino 16). 
                B) Budworm infestation on Oriental Katerini tobacco leaves.
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Amino16 combined with most crop protection agents, it is easily absorbed by tobacco plants, and 
it results in the improvement of plants’ robustness in the seedbeds, and consequently increases the 
resistance to biotic and abiotic stresses.

Additionally, the combination of 'Amino16' with Bacillus Thuringiensis increases the effectiveness 
and duration of BT’s action, resulting in a reduction of budworm infestation in the field stage.

Thanks are given to EVYP LLP for the free sampling of Amino16 and the funding of this research. Also, 
thanks are expressed to Leaf Tobacco A. Michailides Group for the free supply of FCV NC297 seed.

Table 1: Application of pesticides and Amino16 during seedling production in the traditional seedbed and in the 
               float system.
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MATERIALS AND METHODS

INTRODUCTION

SUMMARY
Tobacco is one of the most important cultivations in Greece and it commends a stable demand in 
the international market. The current market requires crop production with stable characteristics in 
terms of quality and quantity. The aim of the present study has been to investigate the effect of Ami-
no16 formulation on the robustness and the resistance to soil diseases of the varieties of Oriental 
Katerini and FCVirginia NC297 tobacco cultivars, aster using reduced inputs. Also, the study investi-
gates the effect of Amino16 in combination with Bacillus Thuringiensis (BT) against budworm in field 
stage. 

Amino16, in combination with crop protection agents, has shown that Amino16 contributes to the 
production of vigorous seedlings both in the traditional seedbeds as well as in float system seedling 
production, with a healthy root system, while providing increased protection for the seedlings aster 
the utilization of reduced pesticide dosages. Seedlings that were treated with Amino16 and 50% 
dose of the pesticides showed increased stem and root length and differed significantly from the 
control. This application is the most cost-effective treatment and for thus, it is considered as the 
most appropriate application for both varieties and both seedling production systems. Additionally, 
the combination of Amino16 with Bacillus Thuringiensis resulted in the effective control of the bud-
worm, since it showed that it increases the efficiency and the duration of BT’s action in comparison 
to the control, by reducing the infestation in the varieties Katerini and FCVirginia by 32.8% and 39,7%, 
respectively.

Virginia tobaccos are the tobacco industry's most important tobacco growth, representing 64% of 
world production and being used as a basis (50-100%) of the blend in the cigarette manufacturing 
process [8]. Greek Oriental Tobacco is of high quality and therefore, participates in the blends of the 
most expensive cigarettes. This makes them special for the needs of the international market, and 
thus, secures their future in Greek agriculture. Intensive agriculture is a form of entrepreneurial ag-
riculture, which aims to increase agricultural income by increasing the yield and improving the qual-
ity of the crops produced. In order to achieve that, a balanced fertilization program is required. 

Nitrogen (N) is considered to be the most important macronutrient element, necessary for plant nu-
trition. Most of the soils do not have sufficient absorbable nitrogen (N), therefore they are unavaila-
ble to support the desirable levels for production and the growth of intensive crops [1]. Amino acids 
are fundamental components in the protein synthesis process and found to directly affect plant 
growth. Based on this hypothesis, research was conducted on the use of amino acids as nutritional 
supplements either through their root system or by foliar sprayings [6]. The most recent studies on 
amino acid absorption have been focused on the characteristics of the formulations and on the pos-
sible uptake and absorption mechanisms, which have been identified in several different plant spe-
cies [3,4,5]. Their application to many cultivated species has had a positive effect on plant growth 
and particularly on protein synthesis, photosynthesis, resistance to biotic and abiotic stress condi-
tions, absorption of macronutrients and micronutrients, pollination, fruit setting and root develop-
ment [6]. The purpose of the study has been to investigate the effect of Amino16 on the robustness 
of Oriental Katerini and FCV NC297 tobacco plants and their resistance to soil diseases aster using 
reduced inputs. Also, the effect of the combination of Amino16 with Bacillus Thuringiensis (Bt) was 
studied, against budworm infestation in the field.

The trials were conducted in the Prefectures of Katerini (Pieria) and Imathia, Greece during 2014 
and 2015 crops. During the seedling production of Katerini and FCVirginia plants (traditional seed-
beds) and FCVirginia (float system), five crop protection treatments were applied under different 
concentrations and combinations with or without Amino 16 (Table 1). The evaluation of the seedlings 
was done by measuring the morphological characteristics (stem and root length). 

In order to study the effect of Amino16 in combination with Bacillus Thuringiensis, four treatments 
were performed: 1) BT with Amino16, 2) BT with ANA-VIN, 3) BT without amino acids, and 4) (Con-
trol). The concentrations of the formulations used were: Amino 16 (300 ml / 100 L), AVA-VIN (200 
ml / 100 L) and BT (50 g / 100 L). Three sprayings were applied and three scouting actions were car-
ried out to assess the number and percentage (%) of the infected plants / application and the evolu-
tion of the infection within each treatment for both varieties.

Treatments Αmino 16  Propamocarb Deltamethrin 

Α (Control)  0  250 cc/100L  30 cc/100L 

B  300 ml/100L  250 cc/100L  30 cc/100L 

C  300 ml/100L  125 cc/100L  30 cc/100L 

D  300 ml/100L  250 cc/100L  15 cc/100L 

E  300 ml/100L  125 cc/100L  15 cc/100L
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