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ABSTRACT:  Based  on  information  about  the  area  in  which  sugarcane  will  be  cultivated,  yield ranges can be determined. The yield and cultivar adopted directly interfere in the harvest. Mechanized harvesting has advantages in the sugarcane production, but losses occur in this process. In this sense, the objective was to evaluate the mechanized harvesting quality of two sugarcane cultivars (CTC4 

and SP86-0155) in three yield ranges (50 to 70, 71 to 90 and 91 to 120 t ha-1). The experiment was carried out in six areas in the region of the municipality of Jaboticabal-SP. In each area, yield and visible losses were determined at twelve points. The data were submitted to descriptive analysis and as a tool to analyze the harvest quality, the statistical process control (SPC) was used. The results indicate 54% higher losses in high yield ranges, and lower process quality. The cultivar SP86-0155 

presented 11% less loss at harvest regarding to the cultivar CTC4, a fact that is related to the cultivars morphological characteristics. 
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QUALIDADE DA COLHEITA MECANIZADA DA CANA-DE-AÇÚCAR EM FAIXAS DE 

PRODUTIVIDADE 

 

RESUMO:  Baseado  na  informação  acerca  da  área  cultivada  com  cana-de-açúcar,  faixas  de produtividade podem ser distinguidas. A produtividade e a cultivar utilizadas interferem diretamente na colheita. A colheita mecanizada apresenta vantagens no sistema de produção de cana-de-açúcar, porém  podem  ocorrer  perdas  nesse  processo.  Nesse  sentido,  o  objetivo  foi  avaliar  a  qualidade  da colheita  mecanizada  de  duas  cultivares  de  cana-de-açúcar  (CTC4  e  SP86-0155)  em  três  faixas  de produtividade (50 a 70, 71 a 90 e 91 a 120 t ha-1). O experimento foi realizado em seis áreas na região do  município  de  Jaboticabal-SP.  Em  cada  área  foram  determinados  a  produtividade  e  as  perdas visíveis  em  doze  pontos.  Os  dados  foram  submetidos  à  análise  descritiva  e  como  ferramenta  para analisar a qualidade da colheita, o controle estatístico do processo (CEP) foi utilizado. Os resultados indicaram incremento de 54% em faixas de produtividades mais altas e menor qualidade do processo de colheita. A cultivar SP86-0155 apresentou 11% menos perdas na colheita comparada à cultivar CTC4, fato que pode estar relacionado às características morfológicas das cultivares. 



Palavras-chave: controle estatístico do processo, perdas visíveis,  Saccharum officinarum  L. 

 

1 INTRODUCTION 

ethanol  (SANTORO;  SOLER;  CHERRI, 



2017).  The  main  mills  are  concentrated  in  the Brazil  has  highlighted  in  the  sugar-Southeast region, mainly in the São Paulo state, alcohol  sector  for  being  the  world  sugarcane which  represents  51%  of  the  total  sugarcane largest producer, with a yield of approximately production (CANA-DE-AÇÚCAR, 2022). 

69  thousand  kg  ha-1  in  the  2021/22  harvest Due  to  the  crop’s  importance,  new (CANA-DE-AÇÚCAR,  2022).  The  country cultivars are developed to be more resistant to also  stands out  in  the production of sugar  and diseases  and  obtain  higher  yields  (SCHMITZ; Recebido em 21/09/2022 e aprovado para publicação em 16/12/2022 
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KENNEDY; ZHANG, 2020). The response of erosion  protection  and  nutrient  cycling. 

sugarcane  cultivars  is  dependent  on  the However,  there  may  be  losses  in  the  raw interaction 

with 

the 

crop 

environment 

material quality, increased field losses, damage (BARBOSA   et  al. ,  2021).  The  “Sugarcane to the ratoon, and reduced cane field longevity Production  Environments”  system  aims  to (SILVA  et al. , 2021). 

distinguish the yield potential of environments Mechanized  harvesting  allowed  the 

in  Brazil.  The  environments  vary  with  the production  of  cultivars  with  higher  sucrose chemical,  physical  and  hydric  soil  attributes content,  despite  having  a  greater  tendency  to and  climatic  conditions  (VITTI;  PRADO, lodging.  Thus,  there  is  a  direct  relationship 2012).  From  the  environmental  analysis,  the between the technology used in the harvesting soils  are  classified  for  sugarcane  production and  the  sugarcane  cultivar  (SCHMITZ; and with this information, it is also possible to KENNEDY; ZHANG, 2020). 

determine  yield  ranges  for  each  of  these Currently, the objective is to extract the environments  (SILVA;  ALVES;  FREITAS, maximum yield potential in crop areas, aiming 2015). The allocation of sugarcane production to  minimize  quantitative  and  qualitative environments  allows  for  more  assertive harvesting  losses.  Factors  can  influence  the management of cultivars, soil tillage, planting, number  of  visible  losses  during  mechanized crop  traits,  and  harvesting  (BENEDINI; harvestings, 

such 

as 

yield, 

cultivar 

BERTOLANI, 2008). 

characteristics,  terrain  slope,  work  speed,  and Harvesting is one of the most important harvester configuration (SANTOS  et al. , 2019). 

stages of the field processes, as it involves high In  this  sense,  the  study  aims  to  evaluate  the operating  costs  and  directly  influences  the sugarcane mechanized harvesting quality of in material  quality  (MARTINS   et  al. ,  2021).  In two cultivars and three yield ranges. 

Brazil, since 2017, sugarcane harvesting should only  take  place  mechanized,  due  to  socio-2 MATERIAL E METHODS 

environmental issues (CARDOSO  et al. , 2018; SANTORO; SOLER; CHERRI, 2017; SILVA 

The  experiment  was  carried  out  in  six et al. , 2021). Mechanized harvesting promotes locations  near the municipality of Jaboticabal, benefits  to  the  cropping  system,  such  as  soil São Paulo (Table 1). 



Table 1.  Areas where the experiment was conducted Cultivar 

Location 

Sugarcane age 

Yield (t ha-1) 

Fazenda Bela 

21°19’S; 

3° cut 

91 – 120 

Vista 

48°27’W 

21°19’S; 

CTC4 

Sítio Areias 

48°27’W

8° cut 

71 – 90 



Sítio Bela 

21°15’S; 

5° cut 

50 – 70 

Vista 

48°21’W 

21°16’S; 

Três Irmãos 

48°26’W

2º cut 

91 – 120 



21°18’S; 

SP86-0155 

Fazenda Areias 

48°26’W

4º cut 

71 – 90 



Nossa Senhora 

21°09’S; 

4º cut 

50 – 70 

de Lourdes 

48°25’W 

Fonte: Author (2021) 



The  treatments  were  two  sugarcane 

following the Statistical Process Control (SPC) cultivars, C1 (CTC4) and C2 (SP86-0155); and premises. 

three yield ranges, F1 (50 to 70 t ha-1), F2 (71 

The  cultivar  CTC4  is  characterized  by to 90 t ha-1), and F3 (91 to 120 t ha-1). In each its  vigorous  development,  easy  dehusking, treatment,  twelve  points  were  collected, good  tillering,  without  tipping  over,  and 



3                                                   Sousa et al./Sugarcane mechanized harvest.../v37n4p1-7 (2022) adapted  to  mechanized  harvesting,  with  the corresponding to a total area of 9.99 m² at each potential for five cuts  and an average  yield  of point,  according  to  the  methodology  of  the 109 t  ha-1, reaching  129 kg t-1  of cane  in  total Sugarcane  Technology  Center,  cited  by recoverable 

sugar 

(CENTRO 

DE 

(BENEDINI; 

BROD; 

PERTICARRARI, 

TECNOLOGIA  CANAVIEIRA,  2021).  The 

2008).  At  each  point,  the  straw  and  leaf cultivar SP86-0155 has a high yield, and good expelled  by  the  harvester  were  cleaned  to tillering  but  does  not  tolerate  trampling,  as  it visualize only the sugarcane left on the ground. 

considerably  reduces  its  regrowth  capacity All  material  was  stored  in  plastic  bags  and (GOLINSKI,  2009).  Both  cultivars  have  a weighed on a digital scale. 

medium to late cycle. Sugarcane was planted in Descriptive  analysis  (mean,  standard all areas in rows spaced at 1.5 m. 

deviation,  coefficient  of  variation,  minimum The yield ranges were divided based on value,  maximum  value,  and  range)  was low,  medium,  and  high  yield  classification performed.  To  verify  the  data  normality,  the (VITTI;  PRADO,  2012),  based  on  the Anderson-Darling  test  was  performed.  The evaluation of the average yield observed in the mechanized  sugarcane  harvesting  quality  was region of Jaboticabal – SP. 

evaluated  using  the  SPC  using  individual  and Harvest  was  carried  out  between 

moving  averages  control  charts  using  Minitab September and October 2019 with the aid of a 16. 

single-row CH 570 Johnn Deere harvester. The 

 

speed  for  the  experiment  was  from  5.5  to  6.5 

3 RESULTS AND DISCUSSION 

km h-1, according to the terrain conditions and the standard speed adopted by the mills in the The 

treatments 

were 

normally 

region. 

distributed,  except  for  C2F3  (Table  2).  Data The losses in the sugarcane mechanized with  no  normal  distribution  can  be  studied harvesting  were  determined  with  the  aid  of  a using control charts, but false alarms can occur square  frame  with  dimensions  of  3  x  3.33  m, (SAMOHYL, 2009). 



Table 2.  Descriptive analysis and normality test for mechanized harvesting losses of two sugarcane cultivars in three yield ranges 

 

𝐗

̅ 

σ 

CV 

Mn 

Mx 

Rg 

AD 

C1F1 

1.16 

0.39 

33.20 

0.62 

1.70 

1.08 

0.59N 

C1F2 

1.45 

0.33 

22.72 

0.86 

1.84 

0.98 

0.41N 

C1F3 

2.42 

0.68 

28.09 

1.58 

3.59 

2.01 

0.34N 

C2F1 

1.11 

0.33 

29.84 

0.79 

1.78 

0.99 

0.72N 

C2F2 

1.55 

0.57 

37.00 

0.88 

2.85 

1.97 

0.46N 

C2F3 

1.82 

0.65 

35.71 

1.28 

3.10 

1.82 

1.32A 

C1 – CTC4; C2 – SP86-0155; F1  – 50 a 70 t ha-1; F2  – 71 a 90 t ha-1; F3 – 91 a 120 t ha-1;  X

̅ – mean; σ – standard 

deviation;  CV  –  coefficient  of  variation;  Mx  –  maximum  value;  Mn  –  minimum  value;  Rg  –  range;  AD  –Anderson-Darling test; N – normal distribution data; A – no normal distribution data. 

Fonte: Author (2021) 



The variation coefficient presented high interference of factors such as climate, soil, and values (PIMENTEL-GOMES, 2009) (Table 2). 

relief. 

The losses varied on average from 1.10 to 2.45 

The highest data range was found in the t  ha-1.  The  high  and  very  high  values  of C1F3  treatment,  51%  higher  than  the  other coefficient of variation are considered common treatments (Table 2). The treatments presented in 

agricultural 

experiments, 

such 

as 

losses  within  the  acceptable  limit  (NEVES, mechanized harvesting, which is subject to the 2006), with the upper limit in C1F3 reaching 4 
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t ha-1, this is due to the greater amplitude in this way, the sugarcane goes directly to the tumbler treatment (Table 2). 

roller and continues to the base cut. By entering The  higher  the  yield  range  assigned  to a smaller volume in the base cut, higher quality the sugarcane area, the greater the difficulty in work is performed, providing lower rates of loss obtaining a process with less variation in losses and  contamination  of  the  raw  material (Figure  1).  Losses  tend  to  be  higher  in (VOLTARELLI  et al. , 2014). 

sugarcane fields with high yields (SANTOS  et Harvest  losses  were  not  affected  by al. , 2019). 

yield ranges. There were no points outside the Sugarcane fields with low yield have a control limits for the studied treatments (Figure more  upright  architecture,  causing  minimal 1 - A). Differences regarding process variability contact with the harvester's row dividers. In this are observed (Figure 1). 



Figure  1.   Individual  control  chart  (A)  and  moving  range  (B)  for  mechanized  harvesting  losses  of sugarcane 



C1 – ‘CTC4’; C2 – ‘SP86-0155’; F1 – 50 a 70 t ha-1; F2 – 71 a 90 t ha-1; F3 – 91 a 120 t ha-1; UCL – upper control limit; LCL – lower control limit; X

̅ – mean. 

Fonte: Author (2021) 



The 

F3 

shows 

higher 

process 

the  large  volume  of  material  causes  greater variability,  which  could  be  observed  in  the pressure  on  the  base  cut  and  exceeds  the difference between the upper and lower control resistance  that  the  sugarcane  harvester  can limit  (Figure  1  –  A).  Likewise,  the  highest withstand increasing losses. 

harvest losses on average (2.1 t ha-1) were also The higher variability in  C2F3 may be observed in the F3, on average 54% higher than linked to the fact that the losses in this treatment F1 (1.1 t ha-1) (Figure 1 – A). Acceptable losses are  close  to  the  average  value  with  points for  sugarcane  mechanized  harvesting  range outliers  from  the  other  observations,  such  as from  3  to  4  t  ha-1  (NEVES,  2006).  Although points three and eight. In the mentioned points, within the acceptable range, it should be noted the machine may have overcrowding from the that the lower the harvest loss, the better the use base  cut  to  the  conveyor  rollers.  This of the area. Sugarcane field  with  high  yield is overcrowding  may  have  been  caused  by  a neither  erect  nor  uniform  in  the  planting  line, higher feed rate with a higher number of stalks due  to  the  high  volume  of  stalks.  In  this  way, at some points in the planting line. 
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mechanized 

harvesting 



involves  cutting,  loading,  and  transporting (PAIXÃO  et al. , 2020). The base cut, when the 4 CONCLUSIONS 

sugarcane  will  be  cut,  is  one  of  the  main problems  when  studying  harvest  losses 

•  Harvest losses were not affected by the (VOLTARELLI   et  al. , 2017).  If the stalks  are yield  ranges  and  cultivars  evaluated, more resistant, the base cut needs more pressure there were no points outside the control to  process  the  volume  to  be  cut  (SALVI; limits in any treatment, that is, there is MATOS; MILAN, 2007). 

quality in the processes. 

The  C2F3  treatment  shows  higher 

•  The  yield  range  from  91  to  120  t  ha-1 

variability,  this  could  be  observed  in  the presented  54%  more  raw  material  loss moving  range  chart  that  represents  the than the lowest yield range. 

variability  within  the  process  (Figure  1  –  B). 

•  Cultivar  SP86-0155  showed  11%  less Points 3, 4, and 5 presented higher losses than loss at harvest than cultivar CTC4. 

the other observation points. 



The cultivar SP86-0155 (C2) presented 

5 REFERENCES 

11%  fewer  harvest  losses  regarding  to  the 

 

cultivar  CTC4  (C1).  The  lower  percentage  of ARIYAWANSHA, T.; ABEYRATHNA, D.; 

loss observed in C2 is mainly due to the lower KULASEKARA, B.; POTTAWELA, D.; 

loss in treatment C2F3. Treatments C1F1 (1.17 

KODITHUWAKKU, D.; ARIYAWANSHA, 

t ha-1) and C2F1 (1.11 t ha-1) have lower harvest S.; SEWWANDI, N.; BANDARA, W. B. M. 

losses  because  they  have  a  smaller  material A. C.; AHAMED, T.; NOGUCHI, R. A novel volume in harvest (Figure 1 - A). 

approach to minimize energy requirements and 

‘CTC4’  has  fine  stalks,  high  tillering, maximize biomass utilization of the sugarcane high  yield,  low  fiber  content  compared  to harvesting system in Sri Lanka. Energies, 

‘SP86-0155’,  and  great  adaptability  to Basel, v. 13, n. 6, p. 1497, 2020. DOI: mechanized planting and harvesting (CUNHA; 

https://doi.org/10.3390/en13061497.  Available PASQUALETTO, 2020). As it is a mechanized at: https://www.mdpi.com/1996-harvest, greater visible losses are expected for 1073/13/6/1497. Accessed on: 10 fev 2022. 

'CTC4'  due  to  its  resistance  to  the  harvester, especially in the area of the first cut with a high BARBOSA, A. M.; ZILLIANI, R. R.; 

yield. 

TIRITAN, C. S.; SOUZA, G. M.; SILVA, M. 

Still,  the  lower  percentage  of  loss A. Energy conversion efficiency in sugarcane observed in C2 indicates that the cultivar SP86-cultivars as a function of production 

0155  has  lower  harvest  losses  in  areas  with environments in Brazil. Renewable and higher  yields.  Based  on  this  result,  it  can  be Sustainable Energy Reviews, Oxford, v. 150, inferred that this cultivar or others with similar p. 111500, 2021. DOI: 

characteristics can be exploited in higher yield https://doi.org/10.1016/j.rser.2021.111500. 

ranges without damage to its final yield. 

Available at: 

The quality of the harvesting operation https://www.sciencedirect.com/science/article/

depends on labor qualified, sugarcane cultivars, pii/S1364032121007796. Accessed on: 10 fev among others (ARIYAWANSHA  et al. , 2020). 

2022. 

Upright  cultivars  with  low  fiber  content  are indicated  for  mechanized  harvesting  (SILVA; BENEDINI, M. S.; BERTOLANI, F. C. Carta ALVES;  FREITAS,  2015),  a  fact  that  differs de solos e ambientes de produção. Revista from  the  objective  in  the  final  sugarcane Coplana, Guariba, v. 6, n. 45, p. 24-25, 2008. 

processing, in which cultivars with higher fiber content are used desired (ARIYAWANSHA  et BENEDINI, M. S.; BROD, F. P. R.; 

 al. , 2020). 

PERTICARRARI, J. G. Perdas de cana e impurezas vegetais e minerais na colheita mecanizada. Piracicaba: Centro de 





Sousa et al./Sugarcane mechanized harvest.../v37n4p1-7 (2022)                                             6 

Tecnologia Canavieira, 2009. (Boletim CTC). 

VENDRUSCOLO, E. P.; ESPERANCINI, M. 



S. T. Economic Efficiency of Mechanized CANA-DE-AÇÚCAR. Acompanhamento da 

Harvesting of Sugarcane at Different 

Safra Brasileira: cana-de-açúcar, Brasília, Operating Speeds. Sugar Tech, New Delhi, v. 

DF,  v. 8, n. 4, abr. 2022. Safra 2021/22, 23, p. 428-432, 2021. DOI: 

Quarto levantamento. Disponível em: 

http://dx.doi.org/10.1007/s12355-020-00910-

https://www.conab.gov.br/info-

2.  Available at: 

agro/safras/cana/boletim-da-safra-de-cana-de-

https://link.springer.com/article/10.1007/s1235

acucar. Acesso em: 19 set. 2022. 

5-020-00910-2. Accessed on: 17 fev 2022. 





CARDOSO, T. F.; WATANABE, M. D. B.; 

NEVES, J. L. M.; MAGALHÃES, P. S. G.; 

SOUZA, A.; CHAGAS, M. F.; CAVALETT, 

MORAES, E. E.; ARAÚJO, F. V. M. 

O.; MORAIS, E. R.; NOGUEIRA, L. A. H.; Avaliação de perdas invisíveis na colheita LEAL, M. R. L. V.; BRAUNBECK, O. A.; 

mecanizada em dois fluxos de massa de cana-CORTEZ, L. A. B.; BONOMI, A. Economic, de-açúcar. Engenharia Agrícola, Jaboticabal, environmental, and social impacts of different v. 26, n. 3, p. 787-794, 2006. DOI: 

sugarcane production systems. Biofuels, 

https://doi.org/10.1590/S0100-

Bioproducts & Biorrefining, London, v. 12, 

69162006000300016.  Available at: n. 1, p. 68-82, 2018. DOI: 

https://www.scielo.br/j/eagri/a/B4gXtnYx45Q

https://doi.org/10.1002/bbb.1829.  Available at: LjhTmwDnJPvC/?lang=pt. Accessed on: 26 

https://onlinelibrary.wiley.com/doi/full/10.100

jan 2022. 

2/bbb.1829. Accessed on: 20 fev 2022 





PAIXÃO, C. S. S.; VOLTARELLI, M. A.; 

CENTRO DE TECNOLOGIA 

SILVA, R. P.; BORBA, M. A. P.; TORRES, CANAVIEIRA. Bula Técnica: Variedade. 

L. S. Statistical process control applied to CTC 4. Piracicaba: CTC, 2021. Available at: monitor losses in the mechanized sugarcane https://ctc.com.br/produtos/produtos/ctc-4/. 

harvesting. Engenharia Agrícola, Jaboticabal, Accessed on:15 jun. 2022. 

v. 40, n. 4, p. 473-480, 2020. DOI: 



https://doi.org/10.1590/1809-4430-

CUNHA, G. N.; PASQUALETTO, A. 2020. 

Eng.Agric.v40n4p473-480/2020.  Available at: Financial impact of irrigation and nitrogen: https://www.scielo.br/j/eagri/a/rYgkxNMJVM

topdressing in rural enterprises of sugarcane in fDkGgqKsnZP4K/?lang=en. Accessed on: 06 

Uruaçu, Brazil. International Journal of fev 2022. 

Business Administration, Ontario, v. 11, n. 4, p. 21-29, 2020. DOI: 

PIMENTEL-GOMES F. Curso de estatística 

https://doi.org/10.5430/ijba.v11n4p21.  

experimental. Piracicaba: FEALQ, 2009. 

Available at: 



https://www.sciedupress.com/journal/index.ph SALVI, J. V.; MATOS, M. A.; MILAN, M. 

p/ijba/article/view/18035. Accessed on: 18 fev Avaliação do desempenho de dispositivo de 2022. 

corte de base de colhedora de cana-de-açúcar. 



Engenharia Agrícola, Jaboticabal, v. 27, n. 1, GOLINSKI, N. G. Indução da maturação de p. 201-209, 2007. DOI: 

dois genótipos de cana-de-açúcar em função 

https://doi.org/10.1590/S0100-

da interação entre doses de etefon e pH da 

69162007000100014.  Available at: calda de aplicação. 2009. Dissertação https://www.scielo.br/j/eagri/a/D3QzRQpsrhq (Mestrado em Fitotecnia) – Escola Superior de Cm4gjfGMdZXm/?lang=pt. Accessed on: 20 

Agricultura “Luiz de Queiroz”, Universidade fev 2022. 

de São Paulo, Piracicaba, 2009. 





SAMOHYL, R. W. Controle estatístico de MARTINS, M. B.; MARQUES FILHO, A. C.; 

qualidade. Rio de Janeiro: Elsevier, 2009. 

DRUDI, F.S.; BORTOLHEIRO, F. P. A. P.; 





7                                                   Sousa et al./Sugarcane mechanized harvest.../v37n4p1-7 (2022) SANTORO, E.; SOLER, E. M.; CHERRI, A. 

021-00957-9. Available at: 

C. Route optimization in mechanized 

https://link.springer.com/article/10.1007/s1235

sugarcane harvesting. Computers and 5-021-00957-Eletronics in Agriculture, Amsterdam, v. 

9?awc=26429_1685560585_8c7e484656c16df 141, p. 140-146, 2017. DOI: 

b38caaf6cf2e11e46&utm_medium=affiliate&u

https://doi.org/10.1016/j.compag.2017.07.013.  

tm_source=awin&utm_campaign=CONR_BO

Available at: 

OKS_ECOM_DE_PHSS_ALWYS_DEEPLIN

https://www.sciencedirect.com/science/article/

K&utm_content=textlink&utm_term=101858. 

pii/S0168169916303519. Accessed on: 18 fev Accessed on: 19 fev 2022. 

2022. 





SILVA, F. C.; ALVES, B. J. R.; FREITAS, P. 

SANTOS, J. R.; MIRANDA, A. T. O.; 

L. Sistema de produção mecanizada da CARDOSO, D. D.; SANTOS, B. T.; 

cana-de-açúcar integrada à produção de AMARO, H. T. R.; PORTO, E. M. V. Perdas energia e alimentos. Brasília, DF: Embrapa, na colheita mecanizada da cana-de-açúcar em 2015. 

função da velocidade de trabalho da colhedora. 



Pesquisa Agropecuária Pernambucana, VITTI, G. C.; PRADO, H. Produtividade da Recife, v. 24, n. 2, p. e2102242019, 2019. 

cana-de-açúcar em função do ambiente e da DOI: https://doi.org/10.12661/pap.2019.009. 

disponibilidade hídrica. São Paulo: Agência Available at: 

Paulista de Tecnologia dos Agronegócios, https://pap.emnuvens.com.br/pap/article/view/

2012. 

210#:~:text=O%20aumento%20na%20velocid ade%20de,%2C0%20km%20h%2D1.. 

VOLTARELLI, M. A.; SILVA, R. P.; 

Accessed on: 15 fev 2022. 

CASSIA, M. A.; DALOIA, J. G. M.; 



PAIXÃO, C. S. S. Qualidade   do   corte SCHMITZ, A.; KENNEDY, P. L.; ZHANG, 

basal   de   cana-de-açúcar efetuado por facas F. Sugarcane and sugar yields in Louisiana de diferentes angulações e revestimentos. 

(1911–2018): Varietal development and 

Revista Ciência Agronômica, Fortaleza, v. 

mechanization. Crop Science, Hoboken, v. 60, 48, n. 3, p. 438-447, 2017. DOI: 

n. 3, p. 1303-1312, 2020. DOI: 

https://doi.org/10.5935/1806-6690.20170051.  

https://doi.org/10.1002/csc2.20045.  Available Available at: 

at: 

https://www.scielo.br/j/rca/a/S4H9qk7HBt7W

https://acsess.onlinelibrary.wiley.com/doi/full/

g9FgkzXDr8y/?lang=pt. Accessed on: 15 fev 10.1002/csc2.20045. Accessed on: 21 fev 2022. 

2022. 





VOLTARELLI, M. A.; SILVA, R. P.; 

SILVA, M. J.; NEVES, L. O.; CORREA, M. 

ZERBATO, C.; SILVA, V. F. A.; 

H.F.; SOUZA, C. H. W. Quality indexes and CAVICHIOLI, F. A. Agronomic 

performance in mechanized harvesting of capability of mechanized sugarcane planting. 

sugarcane at a burnt cane and green cane. 

Australian Journal of Crop Science, Sugar Tech, New Delhi, v. 23, p. 499-507, Lismore, v. 8, n. 10, p. 1448-1460, 2014. 

2021. DOI: https://doi.org/10.1007/s12355-











index-4_1.png
cir1 cir2 i cr cr s

_ e
i 5
HE W‘ ZRAY,
o w
T3
B e
2 vat
o0
E |l —
2
< 0s i
o0 w

HE






