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Abstract

The results of a study on registered seed of sugar cane developed in areas of the Basic Seed Bank of 
the province of Cienfuegos (BSB) and in the Registered Seed Bank (BSR) of the Antonio Sánchez Agro-
industrial sugar company, in the province of Cienfuegos are presented. Plant cane strain, the cultivar 
used was in BSB C86-12 and in BSR Co997. The trial was fertilized at the time of planting with cachaça, 
doses, 30 tons ha-1 and Potassium Chloride at 90 and 60kg ha-1, in accordance with the recommendations 
of the Fertilizers and Amendments Recommendations Service (SERFE) for this carrier by type of soil, 
additionally two bio-stimulants and their combinations were used. The randomized block design was 
used with five treatments and five repetitions in 64m2 plots. The variables evaluated were cane t ha-1, 
total number of roots, juice quality expressed as percentage of cane pol (PPC) and reducing sugars and 
economic valuation. Simple classification variance analyzes were performed for the first three variables 
studied, as well as Tukey’s multiple range test p<0.05 whenever there were significant differences between 
treatments, in addition a regression analysis was performed between the total roots per treatment. and 
cane production. As effects, it was obtained that the application of the bio-stimulant FITOMÁSPLUS at 
a total dose of 2 liters ha-1 and 5.2 milliliters of underplant ha-1 with one and two applications achieved 
the best results in cane production and the number of total roots. It was also observed that the number 
of total roots had a positive and significant relationship with agricultural yield, which may be one of 
the possible causes of the increase in agricultural production and in the variables of the quality of the 
juice under study there were no differences, between the treatments, in addition the economic valuation 
demonstrated a positive benefit/cost relationship.
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Introduction
The need to increase crop production, reduce costs and negative impacts on the 

environment, have led researchers and producers for years to seek alternative ways to 
improve the effectiveness of agricultural practices, in this sense, in recent years there has 
been a significant increase in the production and commercialization of new agricultural 
inputs, elaborated and developed by national and international companies to be applied in 
sugar cane, with the purpose of stimulating the development and quality of the crops [1]. 
The current trend in agriculture is to find options that guarantee increased yields and reduce 
or eliminate the use of fertilizers, pesticides and growth regulators produced by chemical 
industries, since these compounds pose a high risk of contamination to the environment [2]. 
As a choice of practices in sustainable agriculture is the use of bio-stimulants, since their 
common denominator is to contain active principles, which act on the physiology of plants, 
increasing their development, productivity and fruit quality, thus contributing to improving 
the resistance of plant species to various diseases [3]. FITOMAS-EC is one of the by-products 
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of the sugar industry with marked anti-stress properties [4], made 
from high-energy biochemical substances, typical of higher plants, 
mainly amino acids, nitrogenous bases, bioactive saccharides and 
polysaccharides [2]. Ener-plant® is a bio-stimulant and bioregulator 
of plant growth that stimulates the production of flowers and fruits, 
shortens the biological cycle of the crop and significantly increases 
crop yields in quality and quantity [5-7], while FITOMAS-PLUS is a 
mixture of FITOMAS-EC + Ener-plant. This Bio-stimulant achieved 
satisfactory results in the experiments and extensions reported by 
Zuaznabar et al. [3] in different edaphoclimatic conditions of the 
country.

Cachaça is a residue from the sugar industry, annually and in the 
cycle of five cuts in seven years when it is applied locally at a dose of 
50ton ha-1, nitrogen contributes 500kg ha-1 in the cycle and 100kg 
ha-1. 1 per year, phosphorous contributes 560kg ha-1 in the cycle and 
112kg ha-1 per year, potassium contributes 80kg ha-1 in the cycle 
and 16kg ha-1 per year and organic matter 9000kg ha-1 in the cycle 
and 1800kg ha-1 per year, all of the above are from data referred to 
when the filter cake is at 60% humidity [8]. The objective of this 
work was to evaluate the production in categorized seed areas with 
the use of fertilization amendments and the use of bio-stimulants, 
in addition to determining the possible influence of bioproducts 
on the total number of roots, as well as the possible relationship 
between the root system and agricultural yield, were also objects 
of variable studies of the quality of the juice with the purpose of 

knowing if the phyto stimulants influenced it, in the same way to 
verify the economic feasibility of the use of the same.

Method and Materials
The studies were carried out on non-carbonate Brown and 

red Ferritic soils from the Basic Seed Bank (BSB) of the province 
of Cienfuegos and from the Registered Seed Bank of the Antonio 
Sánchez Sugar Agro-industrial Company. The soil classification used 
was that reported by Hernández et al. [9]. The trials were planted 
in the month of April 2022 and were evaluated in February 2023 
with 10 months of age in plant cane. The area of the experimental 
plots was 64m2 (4 rows of 10m long at a distance between rows 
of 1.50m). The randomized block experimental design with five 
repetitions was used and the cultivars used were C86-12 in the BSB 
and Co997 in the BSR. The first application of the bio-stimulants was 
carried out in September 2022 (5 months) of age and the second for 
the treatment of FITOMASPLUS with two applications 30 days after 
the first. Bio-stimulants were applied when the crop had sufficient 
leaf area, with backpacks equipped with Flood jet nozzles (in bands 
over the furrow) with a calibrated final solution of 200L ha-1. The 
study area was fertilized at the bottom of the furrow. with filter 
cake at 30kg ha-1 and potassium at 90 and 62.5kg ha-1 according to 
the recommendations of the Fertilizers and Amendments Service 
for this carrier by type of soil. The treatments used are reflected in 
Table 1.

Table 1: Treatments evaluated.

Treatment Dose Number of Applications

1-Witness o Control - -

2- FITOMÁS-EC 2 liters ha-1 1 application

3- FITOMÁS-plus 1 liter of FITOMÁS-EC and 5,2 milliliters of Ener-
plant ha-1 1 application

4- FITOMÁS-plus 2 liters of FITOMÁS-EC and 5,2 milliliters of 
Enre-plant ha-1 1 application

5- FITOMÁS-plus 1 liters of FITOMÁS-EC and 2,6 milliliters of 
Enre-plant ha-1 2 application

The variables valued were t cane ha-1 (TCH), number of 
total roots, Percentage of Pol in Cane (PPC), reducing sugars and 
economic valuation. The original data of the variables studied were 
evaluated with respect to their normality using the chi-square test, 
the variable number of total roots did not meet this requirement, 
so it was necessary to use it in the square root transformation. The 
agricultural yield was estimated according to what was described 
by Martín [10]. Simple variance analysis was performed with the 
purpose of knowing the differences between the treatments in 
the studied variables (except economic valuation) and the test of 
comparison of means by means of the multiple range test with 
Tukey’s test (p<0.05). A regression between total roots and cane 
production was also carried out with the intention of knowing 
the possible relationship between them. The economic valuation 
was estimated considering that the cost of FITOMASEC, which 
is what the producer pays to AZUMAT (Azcuba Business Group 
Marketing Company), the cost of application, determined by the 

service provided by the company to the productive base, the Ener-
plant corresponds to the proposal of Resolution 313/2020 of the 
Ministry of Finance and Prices for sale to producers, the harvest 
cost established by Grupo Azucarero AZCUBA and the price of 
certified seed approved in the cost sheet of the planting of 1ha.

Results and Discussion
BSB Cienfuegos

The results of the analysis of variance (Table 2) provided 
significant differences between the treatments, where treatments IV 
and V exceeded the remaining three, Zuaznabar et al. [3] evaluated 
four treatments in commercial sugarcane areas and concluded that 
In the performance agricultural, the treatment of FITOMAS-Plus 
at a dose of 2.5 liters ha-1 in a single application, was superior to 
the standard treatment of FITOMAS-E at a dose of 2 liter ha-1, in 
two applications and similar to the mixture of FITOMAS-E tank 
(2 liters ha-1) + Ener-plant (0.026 liters ha-1), in two applications, 
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which coincides with what was obtained in this work (Figure 1). 
Table 3 showed a difference between the evaluated treatments, 
where treatments V and IV (Figure 2) outperformed the others, it is 
also worth noting that treatments III and II also outperformed the 
control (Treatment I). Jorge et al. [11] evaluated the IHO-BIO bio-
stimulant in seed studies at the CALESA Company of the Republic 
of Panama and obtained that the treatment with this bioproduct 
surpassed the control in the variables t cane ha-1 and total number 
of roots, achieving percentage increases of 36.06% for the first and 
9.7 for the second.

Table 2: Analysis of variance for t cane ha-1.

S. Variation S. Squares D.F M.SQ Sign

Treatments 7038,16 4 1759,54 **

Mistake 3231,84 20 161,59  

X±SE 87,93±5,68
Table 3: Analysis of variance for the variable total number 
of roots.      

S. Variation S. Squares D.F M.SQ Sign

Treatments 1125,15 4 281.29 **

mistake 33,63 20 1,68  

X±SE 42,56±0,58

Figure 1: Comparison between the Treatments in the 
variable t cane ha-1.

   

Figure 2: Comparison between the Treatments in the 
variable total number of roots.

Figure 3: Relationship between the number of roots and the t cane ha-1.

Table 4: Analysis of variance for the variables Percentage of Pol in Cane (PPC) and Reducing Sugars.

Variables PPC Reducing Sugars

S. Variation D.F  M.SQ Sign  M.SQ Sign

Treatments 4 0,03 NS 0,05 NS

Mistake 20 0,39 0,04

X±SE 17,62±0,28 0,30±0,09

Figure 3 presented the existence of a significant relationship 
between the total number of roots in the plantation and the t 
cane ha-1, an aspect that explains one of the possible causes of the 

increase in cane production with the application of Phyto stimulants. 
Bastidas et al. [12] found positive correlations between the number 
of plant roots and performance indicators in the sugarcane crop. 
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When observing Table 4, it was possible to appreciate that there 
were no differences in the juice quality variables, which expresses 
that the use of bio-stimulants has no effect on them. Table 5 showed 

that all Phyto stimulants had a positive effect on the benefit/cost 
ratio, reaching the highest increases in IV and V treatments.

Table 5: Economic evaluation of the application of the bio-stimulant compared to the control.

Cost of the Ener-plant 537.59/Cup 0,0052L    

Cost of the FITOMAS-
EC 32/cup Litros    

Cost of the FITOMAS-
plus 569.59/cup Litros    

Application cost 32/cup $    

Harvest Cost 231,46 $    

Treatments Control TI FITOMAS-EC TII FITOMAS-plus TIII FITOMAS-plus TIV FITOMAS-plus TV

t Cane ha-1 65,19 75,65 84,98 109,26 104,55

Difference with the 
control - 10,46 19,79 44,14 39,43

 Price of certified 
seed cane ton 805,94 805,94 805,94 805,94 805,94

Value of tons of 
certified seed 52539,23 60969,36 68488,78 88057 84261,03

Product cost + 
Application + Harvest 15089 17606 20270,59 25954,59 24832,59

Total cup 37450,23 43363,36 48218,19 62102,41 59428,44

Benefit cup  5913,13 10767,96 24652,19 21978,21

Benefit/Cost  1,16 1,21 1,66 1,59

BSR EAA antonio sánchez

In the BSR of the EAA Antonio Sánchez, sugarcane production 
expressed highly significant differences (Table 6) where treatment 
V surpassed the others (Figure 4). It is worth emphasizing that in 
this variable all the treatments with Bioproducts surpassed the 
control, which demonstrates its positive effect and the need for its 
streamlined introduction into the seed chain with the purpose of 
increasing seed yields. In Table 7 it was observed that there were 
significant differences for the variable analyzed, all the treatments 
surpassed the control (Figure 5) where treatment V stood out 
with the best results. In this location, the relationship between the 
number of total roots and sugarcane production (Figure 6) had 
a behavior similar to that achieved in the Cienfuegos BSB, which 
reaffirms the result exerted by bio-stimulants in increasing the root 
system and its positive effect. in the t cane ha-1. Nodichao et al. [13] 
expressed the need to expand root studies in agricultural crops of 
economic importance to improve knowledge of the behavior of the 
root system of plants with the use of phyto stimulants. Da Matta 
[14] stated that the increase in the number of total roots is of great 
importance since this is a character that favors the extraction of 
nutrients and the adaptation of plants to drought. The percentage 
of pol in cane (PPC) and reducing sugars (Table 8) did not express 
differences between the treatments, similar to what occurred in the 
studies carried out in the Brown soils without carbonate in the plant 
and shoot cane strains, which corroborates what previously stated 
that the Phyto stimulants studied have no influence on the juice 

quality variables analyzed. The results of the economic valuation 
(Table 9) certify what was expressed regarding the benefit/cost 
relationship [15].

Table 6: Analysis of variance for t cane ha-1.

S. Variation S. Squares D.F M.SQ Sign

Treatments 21771,6 4 5442,89 **

Mistake 1128,11 20 56,41  

X±SE 91,21±3,36

Table 7: Analysis of variance for the variable total number 
of roots.

S. Variation S. Squares D.F M.SQ Sign

Treatments 750,59 4 187,65 **

Mistake 22,14 20 1,11  

X±SE 27,03±0,47

Table 8: Analysis of variance for the variables Percentage 
of Pol in Cane (PPC) and Reducing Sugars.

Variables PPC Reducing Sugars

S. Variation D.F M.SQ Sign M.SQ Sign

Treatments 4 0,07 NS 0,01 NS

Mistake 20 0,17 0,009

X±SE  18,57±0,18 0,6±0,04

      



653

J Biotech Biores  Copyright © Héctor Jorge Suárez

JBB.MS.ID.000602. 5(1).2023

Table 9: Economic evaluation of the application of the bio-stimulant compared to the control. 

Cost of the ENER-
Plant 537.59/cup 0,0052 L    

Cost of the FITOMAS-
EC 32/cup Litros    

Cost of the FITOMAS-
plus 569.59/cup Litros    

Application cost 32/cup $    

Harvest Cost 231,46 $    

Treatments Control TI FITOMAS-EC TII FITOMAS-plus TIII FITOMAS-plus TIV FITOMAS-plus TV

t Cane ha-1 54,31 68,69 92,64 115,39 125,02

Difference with the 
control  14,38 38,33 44,14 39,43

 Price of certified 
seed cane ton 805,94 805,94 805,94 805,94 805,94

Value of tons of 
certified seed 43770,6 55360,02 74662,28 92997,42 1100758,62

Product cost + 
Application + Harvest 12570,59 15594,99 22044,04 27373,76 29750,72

Total cup 31200,01 39365,03 52618,24 65623,66 71187,90

Benefit cup  8165,02 21418,23 34423,65 39987,89

Benefit/Cost  1,26 1,69 2,10 2,28

 

Figure 4: Comparison between the Treatments in the variable t cane ha-1.

Figure 5: Comparison between the Treatments in the variable total number of roots.
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Figure 6: Relationship between the number of roots and the T cane ha-1.

Conclusion
The application of the bio-stimulant FITOMÁSPLUS at a total 

dose of 2 liters ha-1 and 5.2 milliliters of Ener-plant ha-1 with one 
and two applications achieved the best results in cane production 
and the number of total roots. The number of total roots had a 
positive and significant relationship with agricultural yield, which 
may be one of the possible causes of the increase in agricultural 
production. There were no differences in the juice quality variables 
studied in the three studies, which expresses that the use of bio-
stimulants had no effect on them. The results of the economic 
valuation demonstrated a positive benefit/cost relationship, so it 
is feasible to use the bio-stimulants in the cultivation of sugarcane 
in the seed areas.
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