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Influence of organic fertilizers Aminobest and Greenfol on the initial stages of growth of wheat 
(Triticum aestivum L.)

1 2 3М. Pashev , D. Yakimov , V. Budаeva
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Abstract. The use of liquid organic fertilizers which do not pollute the environment and also contribute to a more delicious and healthier food and sustainable 
yields in a distant period of time is essential. The aim of this research work is to carry out studies about the influence of organic liquid fertilizers Aminobest and 
Greenfol  in the early stages of growth through different treatments of the seeds of wheat, variety Diamond. The seeds are processed by soaking for 3 hours in 
solutions of organic fertilizers. The experiment was performed in greenhouse conditions. Pre-sowing treatment by soaking the seed and a subsequent foliar 
application on the third leaf with a solution of liquid fertilizer Aminobest and Greenfol was applied. The influence of the liquid organic fertilizers Greenfol and 
Aminobest on the rate of growth of seedlings of common wheat (Triticum aestivum L.), variety Diamond was examined. It was established that by pre-sowing 
treatment by soaking the seed and a subsequent foliar application on the third leaf with a solution of liquid fertilizer, the length of the primary root and the stem of 

th nd  wheat, measured on the 8  and 22 day after laying the seeds increase.
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Introduction influence of organic liquid fertilizers Aminobest and Greenfol  in the 
early stages of growth through different treatments of the seeds of 
wheat, variety Diamond.In addition to obtaining organic production, fertilizes are already 

widely used in conventional farming, as their cost is low, and also 
contribute to the improvement of soil fertility, environment and food 
safety. This means that they have long and complex effect (Ivanova Material and methods
et al., 2013). The interest in biological fertilizers is growing in both 
farmers and researchers in this field (Russo and Berlin, 1990). The For implementing the study seeds of wheat have been used. 
use of liquid fertilizers is one of the organic farming practices, which The influence of the liquid organic fertilizers Greenfol and Aminobest 
aims with a small amount of application to achieve balanced plant on the rate of growth of seedlings of common wheat (Triticum 
nutrition by supplying them with a lot of macro- and micronutrients in aestivum L.), variety Diamond in the treatment of seeds was 
absorbable form, biologically active and building materials (Alves et performed by vascular experiment. We have prepared two new 
al., 2009). products of liquid organic fertilizers by a technology, which has not 

Agroecological technologies to be well applicable in practice been applied in Bulgaria yet. We are starting the procedure for them 
require technological innovation, changes in agricultural policy, for issuing a collective trademark on products and recognition of the 
socio-economic changes, but mostly a deeper understanding of the certification sign, issued to an individual, in this case the author. Both 
complex interactions between permanent resources, people and fertilizers are named Greenfol and Aminobest. Aminobest is 
their environment. Environmental protection is another major result, produced and implemented commercially. Greenfol is a Technology 
which reflects not only on the quality of the final production of developed by the author of this scientific work. Aminobest is again an 
agricultural crops, but also on the stability of agro-ecosystems and idea and development of the latter, as for some of the biochemical 
soil fertility. The use of liquid organic fertilizers which do not pollute and technological methods the experience of the team of Prof. 
the environment and also contribute to a more delicious and Nedkov at the Institute of Organic Chemistry with Centre of 
healthier food and sustainable yields in a distant period of time is Phytochemistry at the Bulgarian Academy of Sciences is used. The 
essential (Ivanova and Yakimov, 2012). Most studies show, that in companies Biohum Ltd. and Goton Ltd. produce and distribute the 
the first year of conversion to organic farming yields of fertilizer Aminobest and Biobest, respectively, which in itself is one 
conventionally grown vegetables are higher than those grown component of the complex organic fertilizer Aminobest.
organically (Gregori and Prestamburgo, 1996), but in subsequent Aminobest received the prize “innovative product of the year” 
years in the reported yields, for example of tomatoes, there are no on the territory of  Bulgaria in the sector “fertilizers and 
statistical differences between the two farming systems (Steffen et preparations”. The fertilizer consists of a mixture of hydrolysate of 
al., 1995). In recent years fertilizes have established themselves as sunflower meal, prepared with pure alkaline protease (EC 3.4.21.62) 
a promising component of an integrated system for procurement of standardized on enzyme activity, derived from Bacillus subtilis and 
food in agriculture (Shehata and El-Khawas, 2003) the extract of the compost in the form of a soluble potassium humate. 

The aim of this research work is to carry out studies about the The activity of the enzyme is 2.5 million IU/g. Amino acids and low-
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ndare almost identical to those when the seeds are not dried after the stem and root on the 22  day from laying the seeds, treated only 
soaking in the fertilizer. This indicates that the method could be by soaking for 3 hours in solution of Greenfol. Unlike the reporting on 

th successfully applied in cases where the treated seeds should be the 15 day when no significant difference was found between the 
sown with a machine, as well as for long term storage of the seed. option with treatment with Greenfol by soaking the seeds and the 

nd Figure 1 shows the development of seedlings of wheat at the control control, on the 22 day the difference in the length of stem is 
thand at the experimental variations. On the 15  day from laying the significant, even without subsequent leaf treatment. The experiment 

is showing that due to the delivered abundant moisture in the soil seeds a reliable increase was found at p ≤ 0,1% of the length of 
conditions are created for the development of the two bacteria of the coleoptile of wheat seed treated with Aminobest (6%, vv). On that 
genus Bacillus and Trichoderma viride initially placed with the day the plants are in phase “2 – 3 leaf”. Because of this our proposal 

thfertilizer in the soil. As mentioned above, up to the 15  day there was is the first foliar application to be at phase “third leaf”. It could be 
no water irrigation, but only spraying. seen, except that there is a significant difference in the length of the 

The results of the determination of germination energy and root and coleoptile of seedlings from the seeds of wheat treated with 
germination of wheat (Triticum aestivum L.) variety Diamond by the the examined organic fertilizers, also under their influence roots are 
treatment of seeds with organic fertilizers Greenfol and Aminobest visibly greater in number and larger in diameter (Figure 1).
are presented in Table 4. Germination energy was recorded on the The results of measurements of the length of the stem and root 

th thnd 4  day of laying the seeds and germination – on the 7  day. The on the 22  day of laying the seeds, treated by soaking for 3 hours in 
seeds were placed for germination over a moistened till constant the examined liquid organic fertilizer and by spraying are presented 
weight filter paper, which is folded to a concertina.  The germination in Table 2. Foliar application was made immediately after the 

th energy and the germination in 4 replicates of 100 seeds are placed recording of the 15 day, as the wheat plants are in third leaf phase. 
for reporting.Both fertilizers are applied at a concentration of 1.5% (v/v).

A significant increase is reported compared to the control of the There is a more pronounced influence by leaf treatment with 
germination energy only when the seeds were treated with a solution fertilizers on the growth of the stem, compared to that of the root. 
of Aminobest (6%, v/v).This may also be due to the low content of humus in the used soil, as 

well as unbalanced water intake by the root system.
Table 3 presents the results of measurements of the length of 

Conclusion

The applied methods and raw materials for the production of the 
new liquid organic fertilizer for Bulgaria Greenfol, Aminobest and 
Biobest contribute for production with high content of organic 
substances.

It was found that by pre-sowing treatment by soaking the seed 
and subsequent foliar application at the third leaf with a solution of 
liquid fertilizer Aminobest and Greenfol, the length of the primary root 

th nd and stem of wheat measured on the 8  and 22 day after laying the 
seeds increases. When Greenfol has been applied with the same 
concentration, but by the method of drying of the seed, the results in 
the length of the primary root and stem are almost identical to those 
when the seeds are not dried after soaking in the fertilizer.

ndTable 2. Length of the primary root and stem of wheat (Triticum aestivum L.), variety Diamond on 22  day after laying the
thseeds treated with organic fertilizers Greenfol and Aminobest and subsequent spraying on the 15  day

*Results are presented as an average amount ± SD of the measurement of 50 seedlings

Variant
Stem,

cm
Compared

to control, % 
Root,
cm

Compared
to control, %

Control (water)

Greenfol (6%, v/v)

Aminobest (6%, v/v)

26.3 ± 0.65

28.9 ± 0.45**

26.7 ± 0.31***

100%

110%

104%

19.5 ± 0.47

21.1 ± 0.41*
ns18.1 ± 0.30

100%

108%

96%

ndTable 3. Length of the primary root and stem of wheat (Triticum aestivum L.), variety Diamond on day 22  after laying
the seeds treated with organic fertilizer Greenfol. Spraying has not been applied

*Results are presented as an average amount ± SD of the measurement of 50 seedlings

Variant
Stem,

cm
Compared

to control, % 
Root,
cm

Compared
to control, %

Control (water)

Greenfol (6%, v/v) with

subsequent drying of the seeds

26.3 ± 0.65

31.1 ± 0.82***

100%

118%

  9.5 ± 0.47
ns20.3 ± 0.25

100%

104%

Table 4. Germination energy and germination of wheat
(Triticum aestivum L.) variety Diamond by the treatment
of seeds with organic fertilizers Greenfol and Aminobest 

*Results are presented as an average amount ± SD of the
measurement of 50 seedlings

Variants
Germination energy,

%
Germination,

%

Control (water)

Greenfol (6%, v/v)

Greenfol (6%, v/v) with

subsequent drying of the seeds 

Aminobest (6%, v/v)

95.7 ± 1.45
ns98.6 ± 1.87
ns98.6 ± 0.78

100*

97.3 ± 0.47
ns99.3 ± 1.17

ns100

ns100
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