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ABSTRACT 

The use of biostimulants in sugarcane crop can increase yield and quality component. The objective 

of this study was to evaluate the effect of application of different bioestimulants on development of 

tillers, cane tonnage, sugar yield and quality component. The experimental design was in 

randomized block, with five treatments and four repetitions, consisting of: control (without 

biostimulant), Bio1, Bio2, Bio3 and Bio4. Four experiments were installed with different sugarcane 

varieties (CTC 2, RB867515, RB92579 and CTC 4). Were evaluated the number of tillers, cane 

tonnage, sugar yield and quality component (TRS, Sucrose and Purity). The Bio3 at 3.0 L ha-1 was 

more efficient in increase cane tonnage, sugar yield and sucrose of variety RB867515. The 

application of Bio1 (0.5 L ha-1) was more efficient in increase TRS of variety CTC 2 and Bio4 (1.0 

L ha-1) on purity component of variety RB-92579. 

 

Keywords: cane tonnage, sugar yield, plant regulator 

 

RESUMO 

O uso de bioestimulantes em cana-de-açúcar pode incrementar produção e qualidade tecnológica. 

O objetivo deste estudo foi avaliar o efeito da aplicação de diferentes bioestimulantes no 

desenvolvimento de perfilhos, produção de colmos e açúcar, e qualidade tecnológica. O 

delineamento experimental foi de blocos ao acaso com cinco tratamentos e quarto repetições que 

consistiram em: testemunha (sem bioestimulante), Bio1, Bio2, Bio3 e Bio4. Quatro experimentos 

foram instalados com diferentes variedades de cana-de-açúcar (CTC 2, RB867515, RB92579 e CTC 

4). Foram avaliados o número de perfilhos, produção de colmos e açúcar, e qualidade tecnológica 

(ATR, Pol e pureza). O Bio3 na dose de 3,0 L ha-1 foi mais eficiente no aumento de produção de 

colmos, açúcar e pol da cana da variedade RB867515. A aplicação de Bio1 (0,5 L ha-1) foi mais 

eficiente no aumento de ATR da variedade CTC 2 e Bio4 (1,0 L ha-1) na pureza da cana na variedade 

RB-92579. 

 

Palavras-chave: produção de colmos, produção de açúcar, regulador vegetal 

 

 

1 INTRODUCTION 

Sugarcane culture plays a role indisputable in the Brazilian economy and, in order to remain 

competitive in terms of production, it is necessary to continue the search for higher productivity. 

New discoveries have stimulated the use of different substances as biostimulants and biofertilizers 

with physiologic effects and with an opportunity to increase crop productivity, in order to develop 

agricultural crops as sugarcane (BINSFELD et al., 2014). The biostimulants used correctly, can help 

in the growth and development of plants. In this sense, several researchers have tried to elucidate 

the benefits of these substances for crops (CIVIERO et al., 2016; SOUZA et al., 2020). 
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There are many factors (endogenous and exogenous) that affect the initial development of the 

sugarcane culture, both in emergence and in tillering, which can justifying the use of chemical 

treatments through products such as plant regulators and biostimulants (MENDES et al., 2009). The 

term biostimulant refers more to the effect than to a class of products (MÓGOR et al., 2008), since 

it is not covered by the Ministry of Agriculture, Livestock and Supply of Brasil (MAPA).  

Conceptually, biostimulants are defined as a mixture of two or more plant regulators, or plant 

regulators with other substances of a biochemical nature such as amino acids, vitamins and nutrients 

(VIEIRA, 2001). In addition, these substances act as activators of cellular metabolism, reactivating 

physiological processes linked to different stages of development, stimulating root growth, inducing 

the formation of new shoots, and improving the quality and quantity of the product, among other 

beneficial processes (SILVA et al., 2010). 

On the other hand, in order to obtain the maximum biostimulant efficiency, it is important to 

know the process regulated by the hormone or group of hormones, the time of application, the dose 

required to handle the process and the plant tissue where reactions may occur. The application of 

biostimulants in sugarcane is a management practice that can potentially promoting structural plant 

processes, enabling increases in sucrose contents, as well as promoting precocity of maturation and 

higher sugarcane yields (MARTINS & CASTRO, 1999; CAPUTO et al., 2007; COSTA, 2010). 

Thus, biostimulants can be used as complements to mineral fertilizers in sugarcane 

production (MAGALHÃES et al. 2016). Silva et al. (2010) testing a biostimulant in sugarcane, 

observed sugarcane yield improvements, irrespective of genotype, with or without supplementation 

of liquid fertilizer, which indicated the possibility of increasing longevity of sugarcane plantations. 

Therefore, it is assumed that the use of biostimulants in sugarcane can provide better 

development resulting in increases in higher productivity. Hence, the objective of this study was to 

evaluate the effect of application of different bioestimulants on development of tillers, cane tonnage, 

sugar yield and quality component. 

 

2 MATERIAL AND METHODS  

Four experiments were installed from 2012 to 2013 using a completely randomized 

experimental design with five treatments and four repetitions. The varieties used in this study were 

CTC 2, CTC 4, RB867515 and RB92579 planted in different commercial areas of sugarcane mills 

in São Paulo and Minas Gerais. The treatments consisted of control (without biostimulant), Bio1, 

Bio2, Bio3 and Bio4 with the following characteristics:  

http://www.scielo.br/scielo.php?pid=S0034-737X2016000200208&script=sci_arttext#B17
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- Bio1, plant growth regulator containing kinetin (0.09 g L-1), gibberellic acid (GA3 -0.05 g 

L-1), 4 acid-indole-3-ilbutírico (0.05 g L-1), and 999.8 g L-1 of inert ingredients;  

- Bio2, product obtained from natural extracts with similar action to the cytokinins, auxins 

and gibberellins, containing 1.73% of N; 5% of K2O, 2.1% of S; 0.49% of Fe; 2.43% of Zn; 1% of 

Mn; 0.08% of B, and 3.5% of organic carbon;  

- Bio3, foliar fertilizer liquid containing 75 g L-1 of total-N (ammoniacal nitrogen); 260 g L-1 

of P2O5; 68 g L-1 of K2O; 0.65 g L-1 of total Fe; 0.13 g L-1 of total Mn, and 0.66 g L-1 of total Zn;  

- Bio4, land plant extracts-based, containing 30% of vegetable origin extracts, 3% of fulvic 

acid, 5% of Zn; 2% of amino acid, and 0.42% of inositol.  

The doses of biostimulants used followed the manufacturer’s recommendation, resulting in 

0.5 L ha-1 of Bio1 and Bio2; 1.0 and 3.0 L ha-1 of Bio3; and 1.0 and 1.5 L ha-1 of Bio4, respectively. 

The treatments were applied at the planting operation on cane stalks in a total volume of 267 L ha-1 

followed by their distribution in the furrow at planting.  

The experimental plots were composed by five 10 m long sugarcane rows, spaced by 1.5 m. 

It was also adopted a 3 m spacing in the headwaters and on the sides in order to avoid problems with 

drift in the application of the products. The evaluations were started 100 days after planting (DAP) 

for tillering analysis counting the number of tillers per meter in the three central rows of each plot.  

Plant cane harvesting was performed at 360, 545, 400, and 365 DAP for experiments 1, 2, 

3, and 4, respectively, by manual cutting of six linear meters of the three central rows of each plot. 

After each cut, the cane was cleared (removal of leaves), stripped and weighed. The weight of stalks 

obtained was extrapolated to t ha-1 resulting on canne tonnage per hectare. During the harvest, two 

stalks per line among the cut ones were randomly sampled for quality componente analysis. 

According to methodology described by Consecana (2006) the results of sucrose (%), theoretical 

recoverable sugar (TRS) and purity (%) were obtained. Using the results of cane tonnage and 

sucrose, sugar yield was calculated. Using the results of tons of cane per hectare and sucrose (%), 

values of tons of sugar per hectare were calculated. The accumulative cane yield was based on 

summation of three consecutive sugarcane cycles.  

Data was submitted to analysis of variance followed by Duncan’s test (p < 0.05), using 

Assistat software (SILVA; AZEVEDO, 2016). 

 

3 RESULTS AND DISCUSSION  

The application of bioestimulantes did not increase tillering according to the Table 1.  
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Table 1. Number of tillers per meter of different varieties by application of biostimulants. 

Product 
Dose Number of tillers per meter1 

L ha-1 CTC 2 RB867515 RB92579 CTC 4 

Control 33.8 a 18.8 a 21.2 a 12.5 a 

Bio1 0.5 32.7 a 18.1 a 22.3 a 12.0 a 

Bio2 0.5 33.7 a 18.0 a  20.6 a 11.1 a 

Bio3 1.0 33.7 a 17.9 a 19.6 a 11.9 a 

Bio3 3.0 33.5 a 18.8 a 23.0 a 11.8 a 

Bio4 1.0 34.4 a 18.5 a 22.4 a 12.3 a 

Bio4 1.5 33.4 a 17.0 a 21.5 a 11.5 a 

Average 33.6 18.2 21.5 11.9 

CV(%) = CTC 2: 7.0; RB867515: 8.3; RB92579: 13.1;  CTC 4: 11.1. 
1 Means followed by equal letters in the column do not differ by Duncan's test at 0.05 significance. 

 

 These results resemble those of Kimura and Beauclair (2009) when evaluating the use of 

biostimulants in the furrow at planting did not found effects on the tillering of sugarcane. Ferreira 

et al. (2020) when evaluating the use of organomineral and sewage sludge with or without 

biostimulants in the production of sugarcane, did not find any increase in cane tillering. In order to 

obtain the maximum biostimulant efficiency, it is important to know the process regulated by the 

hormone or group of hormones, the time of application, the dose required to handle the process and 

the plant tissue where reactions may occur (MARTINS & CASTRO, 1999; CAPUTO et al., 2007; 

COSTA, 2010). 

However, several studies show positive results among the biostimulants application and 

tilling of the sugarcane culture, including Silva et al. (2007) evaluated the effects of growth 

regulators as the tilling and productivity enhancers in ratoon cane and observed effect on emergence 

of sprouting and tillering until six months after cutting. Oliveira et al. (2013) also observed positive 

effect of using biostimulants with increased tillering of sugarcane resulting in increase of 13% in 

production. Acoording to Celestrino et al. (2019) its use in the root development and tillering of 

sugarcane has been an agricultural practice. 

For cane tonnage and sugar yield different responses were obtained among the varieties 

studied (Table 2). The applications of Bio1 and Bio2 at dose of 0.5 L ha-1 and Bio4 (1.5 L ha-1) 

presented higher cane tonnage and sugar yield compared to the control treatment. 

 

Table 2. Effect of cane tonnage and sugar yield (t ha-1) of different varieties by application of biostimulants. 

Product Dose 

 Cane Tonnage1 Sugar Yield1  

CTC 2 
RB 

867515 

RB 

92579 
CTC 4 CTC 2 

RB 

867515 

RB 

92579 
CTC 4 

 L ha-1 ---------------------------------------- t ha-1 ---------------------------------------- 

Control 143 b 247 ab 202 a 157 a 24.1 b 34.2 c 25.3 a 21.7 a 

Bio1 0.5 155 a 257 ab 210 a 158 a 27.7 a 39.3 ab 27.2 a 20.3 a 
Bio2 0.5 158 a 250 ab 203 a 144 a 27.1 a 37.7 ab 26.3 a 19.3 a 

Bio3 1.0 154 ab 231 c 198 a 148 a 26.5 ab 38.4 ab 26.1 a 20.6 a 

Bio3 3.0 156 a 259 a 209 a 137 a 26.7 a 42.9 a 28.1 a 19.1 a 
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Bio4 1.0 152 ab 244 ab 219 a 142 a 26.6 a 39.8 ab 30.3 a 20.0 a 

Bio4 1.5 155 a 236 bc 210 a 133 a 27.4 a 36.5 bc 26.8 a 19.0 a 

Average 153 246 207 146 26.6 38.4 27.1 20.0 

Cane Tonnage – CV (%) = CTC 2: 4.6; RB867515: 4.5; RB92579: 9.9; CTC 4: 12.0.  Sugar Yield – CV(%) 

= CTC 2: 5.9; RB867515: 5.9; RB92579: 13.3; CTC 4: 14.2. 
1Means followed by equal letters in the column do not differ by Duncan's test at 0.05 significance. 

 

The results observed with the CTC 2 variety can be justified by the composition of the 

treatments with the best prominence, since they have plant hormones in their composition that can 

improve the root development of plants due to the greater cell division and consequently better use 

of water and nutrients (VIEIRA, 2001). 

But for the variety RB867515, was observed increase of cane tonnage (259 t ha-1) and sugar 

yield (42.9 t ha-1) with the application of Bio3 at dose of 3.0 L ha-1 when compared to the control 

and Bio4 at dose of 1.5 L ha-1 (Table 2). Intermediate results were observed with the other 

biostimulants. The biostimulant that presented the highest numerical production is basically 

composed of essential mineral nutrients, which may justify its best effect. The effects of sugarcane 

biostimulants may vary depending on the genetic variety and environmental conditions that may or 

may not favor the effect of the product applied (DIAS et al., 2015). With varieties RB92579 and 

CTC 4 the treatments of biostimulants does not have effect on cane tonnage and sugar yield. 

Those results can be justified because of the effect of biostimulants application in sugarcane. 

The yield increase is result of biostimulants potentially promoting structural plant processes that 

enable increases in sucrose contents, as well as promoting precocity of maturation (MARTINS & 

CASTRO, 1999; CAPUTO et al., 2007; COSTA, 2010). In general, these substances act as 

activators of cellular metabolism, reactivating physiological processes linked to different stages of 

development, stimulating root growth, inducing the formation of new shoots, and improving the 

quality and quantity of the product, among other beneficial processes (SILVA et al., 2010). 

Silva et al. (2010) tested the application of a biostimulant associated or not with liquid 

fertilizers in five varieties (IAC87-3396, IAC91-2218, IAC91-4216, IAC91-5155 and IACSP93-

6006), verified an increase not only in stalks production, but also of sugar with or without 

complementation of liquid fertilizer. Dias et al. (2015) also observed positive responses in the first 

and second ratoon with use of biostimulant.  

On the other hand, Ferreira et al. (2020) assessing the use of organomineral and sewage 

sludge with or without biostimulants in the production of sugarcane, they found that the use of 

biostimulants did not promote production gain. Sousa and Korndörfer (2010) also did not detect 

significant effects of biostimulants on cane tonnage and sugar yield of variety RB925345 as the 

same results as Oliveira et al. (2013) observed. 
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The theoretical recoverable sugar (TRS) showed no statistical difference for varieties RB-

867515, RB-92579 and CTC 4 (Table 3). Although no significant differences were observed for 

TRS, the average production varied between 120 and 142 kg per cane tonnage-1, which is considered 

above the ideal value, as mentioned by Marques et al. (2001). 

 

Table 3. Theoretical recoverable sugar (TRS) of different varieties by application of biostimulants. 

Product Dose 
TRS1  

CTC 2 RB-867515 RB-92579 CTC 4 

 L ha-1 --------------- kg per cane tonnage-1 --------------- 

Control 144 c 120 a 126 a 139 a 

Bio1 0.5 153 a 130 a 130 a 131 a 
Bio2 0.5 147 ab 128 a 130 a 135 a 

Bio3 1.0 148 ab 141 a 132 a 140 a 

Bio3 3.0 147 abc 141 a 135 a 140 a 

Bio4 1.0 148 ab 141 a 136 a 141 a 

Bio4 1.5 152 ab 132 a 128 a 142 a 

Average 148,5 133 131 138 

CV(%) = CTC 2: 2.4; RB867515: 8.2; RB92579: 5.1; CTC 4: 4.9. 
1 Means followed by equal letters in the column do not differ by Duncan's test at 0.05 significance. 

 

But, with variety CTC 2 better response was observed with treatment Bio1 at dose of 0.5 L 

ha-1. On the other hand Oliveira et al. (2013) did not found statistical difference for TRS with 

application of different biostimulants. Several factors can influence the response of sugarcane to 

biostimulants, such as climate, varieties and soil management that influence the technological 

characteristics of cane, making it difficult to assess the effect of fertilizers on these parameters 

(PEREIRA et al., 1995). 

The treatments Bio3 (1.0 and 3.0 L ha-1) and Bio4 (1.0 and 1.5 L ha-1) presented increase of 

sucrose when compared to control for variety RB-867515 (Table 4). 

 

Table 4. Sucrose of different varieties by application of biostimulants. 

Product Dose 
Sucrose1  

CTC 2 RB-867515 RB-92579 CTC 4 

 L ha-1 --------------- % --------------- 

Control 16.62 a 13.52 b 12.57 a 13.78 a 

Bio1 0.5 17.87 a 15.27 ab 12.92 a 12.86 a 

Bio2 0.5 17.20 a 14.85 ab 12.98 a 13.35 a 

Bio3 1.0 17.22 a 16.50 a 13.15 a 13.92 a 

Bio3 3.0 17.12 a 16.40 a 13.43 a 13.98 a 

Bio4 1.0 17.47 a 16.55 a 13.64 a 14.08 a 

Bio4 1.5 17.62 a 15.60 a 12.75 a 14.15 a 

Average 17.30 15.52 13.06 13.73 

CV(%) = CTC 2: 3.5; RB867515: 7.3; RB92579: 5.3; CTC 4: 5.4. 
1 Means followed by equal letters in the column do not differ by Duncan's test at 0.05 significance. 
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The biostimulants does not have effect on sucrose of varieties CTC2, RB-92579 and CTC 4 

(Table 4). The results are similar with those observed by Oliveira et al. (2013). However, the average 

of sucrose between the experiments ranged from 12.57 to 17.87%, which is above the minimum 

value required by the industry. From an economic perspective and within agronomic practice, cane 

is considered mature, or in a condition to be industrialized, when it has minimum sucrose content 

above 12.275% of the stem weight, which represents the apparent percentage of sucrose contained 

in a sugar solution (FERNANDES, 2000). 

The Bio4 (1.0 L ha-1) showed better results for purity of cane for varieties RB-867515 and 

RB-92579 (Table 5). Also, the treatments Bio3 at doses of 1.0 and 3.0 L ha-1 presented difference 

to the control with variety RB-867515. 

 

Table 5. Purity component of different varieties by application of biostimulants. 

Product Dose 
Purity1  

CTC 2 RB-867515 RB-92579 CTC 4 

 L ha-1 --------------- % --------------- 

Control 87.02 a 83.07 c 84.92 b 82.57 a 

Bio1 0.5 89.17 a 85.95 abc 86.00 b 80.22 a 

Bio2 0.5 87.85 a 84.97 bc 85.72 b 81.35 a 

Bio3 1.0 87.85 a 88.62 a 86.15 b 83.15 a 

Bio3 3.0 88.12 a 88.90 a 86.40 b 84.35 a 

Bio4 1.0 88.35 a 88.22 a 89.07 a 84.70 a 

Bio4 1.5 88.27 a 86.97 ab 85.62 b 84.72 a 

Average 88.06 86.66 86.26 83.43 

CV(%): CTC 2: 1.32; RB867515: 2.4; RB92579: 1.42; CTC 4: 2.9. 
1 Means followed by equal letters in the column do not differ by Duncan's test at 0.05 significance. 

 

But, the biostimulants does not have effect on purity for varieties CTC2 and CTC 4 (Table 

5). The results are similar with those observed by Oliveira et al. (2013). The average purity of 

sugarcane stalks between treatments was above 80.2%. It is ideal to have purity above 75%, because 

according to the quality rules of the raw material written by CONSECANA (2006), it is possible to 

refuse the receipt by the industrial units. 

The lack of response to the use of stimulants on the quality component of sugarcane is also 

reported by authors such as Silva et al. (2007) and Oliveira et al. (2013) that tested different 

biostimulants whether or not associated with fertilizers, they did not observe effect quality 

component. On the other hand, some authors, such as Rossetto et al. (2007), Miguel et al. (2009), 

Rosato et al. (2010) and Silva et al. (2010), report significant quality component (TRS, sucrose, 

purity and etc) of sugarcane by the application of biostimulants. 
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4 CONCLUSION 

The Bio3 at 3.0 L ha-1 was more efficient in increase cane tonnage, sugar yield and sucrose 

of variety RB867515. The application of Bio1 (0.5 L ha-1) was more efficient in increase TRS of 

variety CTC 2 and Bio4 (1.0 L ha-1) on purity component of variety RB-92579. 
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