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ABSTRACT 

Field experiments were conducted in 2017-2018, growing season aiming at the 

evaluation of the influence of a bio stimulant product based on plant origin amino 

acids, namely “Amino 16”, on crop yield, grain quality in winter durum wheat 

(Triticum aestivum L.) and residual soil nitrate nitrogen content. The experiment 

included 3 different “Amino 16” applications (no application, one (1) application on 

tillering stage, two (2) applications 1st on tillering and 2nd on booting stage), under 4 

nitrogen fertilization levels (0 kg/ha, 70kg/ha, 150kg/ha, 250kg/ha). The results 

showed that the 2 applications of a 0,5% “Amino 16” solution at a rate of 250lt / ha 

spraying liquid significantly increased the number of fertile spikes/m2, total biomass 

and grain yield compared to the control, while conserving the stability of grain quality 

characteristics. The best interaction results in regards to grain yield was recorded on 

plants treated with 70 kg/ha nitrogen combined with 2 foliar applications of 

“Amino16”. The results showed that the application of “Amino16” improves wheat 

productivity without any negative effects on grain quality characteristics. Moreover, 

the 2 foliar applications of “Amino16” seemed to improve nitrate nitrogen absorption 

by wheat plants as soil nitrate concentrations of 0-60soil depth were lower, both in 

mid-season and harvest period, compared to the control. 

The trial set up as well as the results of the study are displayed in the following pages:  

 

1. Materials & Methods 

 

The experiment was set up during 2017-2018 crop season, under the supervision of 

the Institute of Industrial and Forage crops, Hellenic Agricultural Organization- 

DEMETER in Larissa, Greece. The field trial included the cultivation of durum wheat 

in experimental "split plot design", which consisted of 4 levels of nitrogen 

fertilization and 3 "Amino 16" applications repeated 4 times (blocks). Besides the 

fertilization practice and the application with ‘’Amino 16’’, the rest of the agronomic 

practices remained the same for all plots. 
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Trial design on field level 

 

 

There were 4 different treatments of nitrogen: 

 

 1. Control, to which no nitrogen fertilization has been applied (0 kg N / ha) 

 2. Application of 7 nitrogen units (70 kg N / ha) 

 3. Application of 15 nitrogen units (150 kg N / ha) 

 4. Application of 25 nitrogen units (250 kg N / ha) 

 

combined with 3 different treatments for "Amino 16": 

 

 1. Control, to which "Amino 16" was not applied 

 2. Apply "Amino 16" one (1) time on the ‘’tillering’’ stage 

 3. Application of 2 sprays with "Amino 16", the first application at the 

‘’tillering’’ stage and the second before the ear-emergence on ‘’booting stage’’. 

 

Sowing took place on December 5th, 2017 (relatively late due to prolonged autumn 

drought). A new developed variety ‘’Dimikrito’’ was used with very good tillering 

capacity, good resistance to non-parasitic falling, mildew, and Septoria fungus, 

resistant to drought and high temperatures, displaying good performance in regular 

soils. 
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Schematic representation of the experimental design 

 

 

Spraying with ‘’Amino 16’’ 

 

 

The first spraying with "Amino16" took place on March 14th, 2018 at ‘’tillering’’ stage 

(Tillering, Zadoks growth stage: 26-29), along with the herbicide "Atlantis" at two 

rows of the experiment (1st, 2nd spraying). The control row was sprayed only with 

herbicide. 

The second spraying took place on April 19th, 2018 just before the appearance of the 

spike, on the ‘’booting’’ stage (Booting stage, Zadoks growth stage: 49-50). 
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Field stage during harvesting 

 

 

Harvesting took place on June 15th, 2018. 

 

All measurements took place after the second ‘’Amino 16’’ application. 

 

2. Measurement Results on Several Indicators 

 

2.1 Mid-Season Measurement of NO3-N Soil Content 

 

 

 

At 7, 15 and 25 nitrogen units there was a clear differentiation of the soil nitrate 

content between the three spraying levels. Plots sprayed twice with "Amino 16" had a 
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nitrate nitrogen content of 20%, 46% and 45% less than the control. This proves that 

at the highest doses of nitrogen fertilization, plants sprayed twice with "Amino 16" 

absorbed more NO3-N compared to non-sprayed plants. Amino 16 increased the 

nitrogen uptake and eventually, the nitrogen efficiency. 

 

2.2 Plants’ Height 

 

The effect of "Amino 16" on the height of the plants, does not appear to be significant 

under different fertilization levels. 

 

 

2.3 Number of Fertile Spikes per square meter 

 

 

 
The number of fertile spikes at harvest ranged from 322/m2 to 542/m2 and showed 

significant differences between the different applications of "Amino 16" in all 
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nitrogen levels. In all levels of fertilization, the application of 1 & 2 sprays with 

Amino 16, increases the number of fertile inflorescences. Specifically, for 2 sprays, at 

0 units, the number increased by 32%, 7 units by 48%, 15 units by 25% and at 25 

units by 45% compared to the control. A respective increase appeared also for 1 

spraying in 7, 15, 25 nitrogen units. 

 

2.4 Crop Yield 

 

 

The crop yield after harvest ranged from 3313 kg/Ha to 4810 kg/Ha and showed 

significant differences between the different applications of "Amino 16". The 

application of 1 & 2 sprayings with Amino 16 had a significant effect on grain yield 

for the different fertilization treatments. The most significant increase was observed at 

7 units of nitrogen, where the plots sprayed twice, resulting in a yield increase of 28% 

compared to the control. At 15 units the increase was 22% and at 25 units this 

increase was 18%. For one spray under 7, 15 and 25 nitrogen units the respective 

yield increase was 1%, 12% and 11% compared to the control. An increased 

performance of 2 sprayings was achieved compared to 1 spraying, ranging from 27%, 

10% and 6% for the 7, 15 and 25 nitrogen units respectively. 

It appears that under the specific climatic conditions of experimentation, the higher 

yield is achieved when 7 nitrogen units (regular fertilization practice) are added to the 

cultivation and sprayed twice with "Amino 16".  
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2.5 Grain Protein Content 

 

The grain protein content ranged from 10,75% to 16%. The higher protein content 

values were achieved with 2 ‘’Amino 16’’ sprayings at 15 and 25 units of nitrogen. 

 

2.6 After-Harvest Measurement of Residual NO3-N Soil Content 

 

 

 
 

NO3-N at the depth of 0-60 cm after harvest ranged from 5.83 mg/kg to 20.83 mg/kg.  

The most important differences in absolute after-harvest NO3-N concentrations 

appear mainly at 7, 15 and 25 units for 1 & 2 Amino 16 sprayings respectively. The 

application of "Amino 16" resulted in the recording of lower concentrations of after-

Harvest NO3-N at 0-60 cm depth in all treatments containing addition of Nitrogen for 

both spraying densities. The reductions had a greater value as the amount of added 

Nitrogen increased which is a very important factor for regular and over-fertilized 

soils. Specifically, the plots sprayed twice with ‘’Amino 16’’ resulted with lower 



 

This document is an extensive summary of the original study report  
 

NO3-N concentrations by 7%, 17% and 46% for 7, 15 & 25 units of Nitrogen 

respectively. 

 

3. General Conclusions 

 

- The results of the study reveal a positive and significant effect of "Amino 

16" on the yield performance of winter cereals when the formulation is sprayed 

twice (at the ‘’tillering’’ and the ‘’booting’’stages). 

- Dosage: 250 liters of spray solution/ha. 0,5% Amino 16 concentration 

(Company’s Application Protocol). 

- In all levels of fertilization, the application of 1 & 2 sprayings with Amino 16, 

increases the number of fertile inflorescences, a very important factor for the increase 

of the crop yield in all cases sprayed with ‘’Amino 16’’. 

- The combination of the application of 7 nitrogen units (regular fertilization 

practice) and 2 sprays "Amino 16" achieved the maximum productivity under the 

specific soil and climatic conditions.  

- - The effect of 2 sprays on the number of fertile spikes during harvest 

was very important and decisive for the increase of the crop yield, for the different 

levels of fertilization.  

- "Amino 16" maintained the qualitative characteristics of the grains (Harvest 

Indicator, Thousand Kernels Weight, Grain Gluten, Grain Starch, Vitreousness, Grain 

Color), showing a tendency to increase the grain protein content at higher doses of 

nitrogen.  

- An important reduction of the concentration of NO3-N at the depth of the root 

zone 0-60cm appeared when "Amino 16" was applied, while the reduction at higher 

levels of fertilization was more intense. The results show an indisputable higher 

performance of plants as far as nitrogen uptake concerns (increase of the nitrogen 

efficiency) for the different levels of Amino 16 sprayings.  

 

 


