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Abstract 

 

Sugarcane harvest after straw burning implies rapid mineralization of biomass and greenhouse gas emissions. In this context, 

maintenance of sugarcane straw on the soil is as a new strategy to circumvent the harmful environmental effects, but imposes a new 

dynamic regarding nitrogen in the soil-plant system. This study sought to evaluate the effect of nitrogen fertilization on biomass 

production and nutrient accumulation in leaf (senescent and young) and stalks of sugarcane plant from the second sugarcane ratoon, 

variety SP 83-2847, harvested mechanically in 2007 after six years without straw burning for six years. This study adopted a 

randomized block design with five nitrogen doses application (0, 60, 120, 180 and 240 kg ha-1) in the form of ammonium nitrate and 

four replications. Nitrogen fertilization promoted an increase in leaf (senescent and young) and stalk production of the sugarcane 

plants. However, excess nitrogen decreased accumulation of macro and micronutrients and nitrogen use efficiency by sugarcane due 

to dilution effect. Although straw deposition on the soil surface of the sugarcane field had occurred for six years, but mineralization 

of organic matter from the straw did not provide sufficient nitrogen for the growth of sugarcane plants in control treatments, 

requiring nitrogen application via fertilization. There is a need to adopt new nitrogen fertilization strategies in order to increase 

nitrogen use efficiency for greater production of sugarcane.  
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Introduction  

 

Brazil is a major sugarcane producer in the world with stalk 

production estimated at 666.824 million tons in the 

2015/2016 harvest, where the state of São Paulo is the largest 

Brazilian producer, responsible for 367.450 million tons 

(Unica, 2016). Brazilian hegemony in the production of 

sugarcane results from the favorable climate and soil 

conditions for its cultivation, and more recently to stimulus 

from the production of flex-fuel automobiles (Brazilian 

National Energetic Balance, 2010). Furthermore, sugarcane 

has been highlighted by the production of ethanol, due to the 

need to adopt clean energy by replacing fossil fuels with 

biofuels that have less environmental impact on the emission 

of greenhouse gases (EPA, 2010), however the harvest 

burning of sugarcane for straw removal has a significant 

environmental impact resulting from the large release of CO2 

and negative effects on human health (Ferreira et al., 2014). 

Given the CO2 emissions resulting from harvest with straw 

burning, the largest state producer of sugarcane in Brazil, São 

Paulo, through the Law Decree of March 11, 2013, which 

regulates legislation number 11,241 of September 19, 2002, 

implemented the gradual replacement of harvest with straw 

burning for mechanical harvesting without straw removal by 

burning by 2017 (São Paulo, 2002). This will reduce the 

contribution of this practice on the greenhouse effect and also 

the negative health effects of the population near the fires. 

However, this new type of harvest shows dual benefits, where 

maintaining 10 to 30 Mg ha-1 of straw on the soil surface 

(Trivelin et al., 1996) on the one hand promotes beneficial 

effects such as increased deposition of organic matter and 

improved physical, chemical and biological conditions of the 

soil, and on the other hand may lead to an initially lower 

mineralization rate of organic material in the soil, since the 

C:N ratio of the sugarcane straw is approximately 100. In this 

case, the natural tendency is that there is greater assimilation 

(immobilization) of nitrogen by heterotrophic soil microflora 

compared to mineralization (Chen et al., 2014), and therefore 

extra nitrogen application is needed for initial growth of the 

sugarcane plant or ratoon. 

However, despite the beneficial response of sugarcane to 

nitrogen fertilization, it must be considered that only 20% of 

the supplied nitrogen is effectively absorbed by this culture 

(Franco et al., 2011; Mariano et al., 2012) and a significant 

part of the nitrogen added to the soil may be lost (i.e. 

leaching, volatilization, etc.). It is estimated that 

approximately 23% of nitrogen supplied to soil by the 

fertilizer and residues is lost with the emission of NH3-N 

(Bouwman et al., 2002). This loss not only involves a 

reduction in the economic efficiency of nitrogen fertilizers, 

but also environmental damage, because the ammonia 

released into the atmosphere is generally deposited near the 

source of emission, causing acidification and eutrophication 

of natural ecosystems (Sommer et al., 1991). 

These facts therefore suggest the adoption of new nitrogen 

fertilization management strategies, especially in the context 

of irreversible and growing implementation of green 

sugarcane harvest, where the maintenance of straw on the 
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ground implies new dynamics regarding nitrogen in the agro-

ecosystem of the sugarcane crop. Furthermore, because the 

rate of the organic matter mineralization process and 

availability of nitrogen are dependent on factors such as 

temperature, moisture content and aeration of the soil, quality 

and quantity of organic matter present in the soil, the C:N 

ratio of the crop residue and chemical and physical 

characteristics of the soil, nitrogen fertilization management 

should be considered because ratoon productivity is more 

responsive to increasing nitrogen doses when compared to 

the sugarcane plant for the purpose of high yields (Raij et al., 

1996). However, literature indicates divergent studies, where 

some showed responses of the sugarcane ratoon to nitrogen 

fertilization at the nitrogen dose equal to 120 kg ha-1 

(Orlando Filho et al., 1999) and even higher with doses of 

200 kg ha-1 (Prado and Pancelli, 2008) and 245 kg ha-1 

(Madhuri et al., 2011), while others indicated reduced 

productivity resulting from straw remaining on the soil in 

fertilization assays (Orlando Filho et al., 1994). Therefore, it 

is important to perform new studies on nitrogen use 

efficiency to achieve high yields with greater sustainability 

(Ahlgren et al., 2008), which is little explored in research on 

the sugarcane culture submitted to nitrogen fertilization.  

Due to the existence of controversial results regarding the 

response of the sugarcane culture to nitrogen fertilization in 

the green sugarcane harvest system, this study sought to 

evaluate the effect of nitrogen fertilization on biomass 

production, nutrient accumulation and use efficiency by the 

second sugarcane ratoon, variety SP 83-2847, harvested 

without straw removal by burning for six years. 

 

Results 

 

Biomass accumulation 

 

Increasing nitrogen doses promoted a quadratic increase (P < 

0.05) in the biomass accumulation of senescent (Figure 2A) 

and green leaves (Figure 2B) and stalks (Fig 2C), reaching 

the maximum points of 2.37, 12.1 and 44.8 Mg ha-1 for the 

nitrogen doses of 116.7, 106.5 and 144.21 kg ha-1, 

respectively.  

 

Nutrients accumulation in leaves and stalk  

 

Regarding nutrient accumulation in senescent leaves, there 

was an effect (P < 0.05) of nitrogen fertilization, observing 

quadratic fit only for the nutrients P, Ca, S, B and Fe (Figures 

3A, B, C, D and E respectively). These nutrients presented 

maximum accumulation of 0.57; 3.88; 1.11 kg ha-1; 9.0 and 

445.0 g ha-1 in doses of 95; 215; 169.7; 108.0 and 131.43 kg 

ha-1 de N respectively.    

In the green leaves, nitrogen fertilization promoted a 

quadratic increase (P < 0.05) for all macronutrients (Figures 

4A, B, C, D, E and F) and for the micronutrients B, Cu, Fe, 

Mn and Zn (Figures 5A, B, C, D, E and F respectively). The 

macronutrientes N, P, K, Ca, Mg and S had a maximum 

accumulation of 6.67; 1.54; 14.52; 2.65; 1.46 and 3.13 kg ha-1 

for the doses of 110.3; 117.0; 124.24; 84.0; 133.3 and 108.3 

kg ha-1 of N respectively. The micronutrients B, Cu, Fe, Mn 

and Zn, for its time, had a maximum accumulation of 2.45; 

4.10; 227.2; 97.30 and 16.12 g ha-1 for the doses of 81.0; 

89.5; 137.41; 107.2 and 119.4 kg ha-1 of N respectively.  

With respect to the stalk, nitrogen fertilization resulted in a 

quadratic increase (P < 0.05) only for the accumulation of N, 

P and Mn, and linear for B accumulation (Figures 6A, B, C 

and D respectively). The nutrients N, P and Mn had a 

maximum accumulation of 98.65 and 10.26 kg ha-1 and 

4088.3 g ha-1 for the doses of 166.5; 124.83 and 128.96 kg 

ha-1 of N respectively. Considering the nitrogen dose of 153.8 

kg ha-1 relative to maximum dry matter accumulation of the 

stalk (44.1 Mg ha-1), was observed the following order of 

nutrient accumulation in senescent leaves: Ca>S>P>Fe>B; 

green leaves: K>N>S>Ca>Mg>P>Fe>Mn>Zn>Cu>B and 

stalk: N>P>Mn>B.  

 

Nitrogen use efficient  

 

The nitrogen use efficiency (NUE) by second ratoon varied 

with N doses. There were quadratic response of NUE in the 

N doses (P < 0.05). The maximum NUE was 18.04 kg DM 

kg-1 N for the doses of 121.3 kg ha-1 of N (Figure 7). Above 

this dose NUE was considerably reduced with averages close 

to the value presented by the control treatment. 

 

Correlation between nutrient and biomass accumulation 

 

A significative correlation (P < 0.05) only was observed 

between stalk biomass and phosphorus (r = 0.83) and 

nitrogen accumulation (r = 0.78). Excetuando-se Mg (r = 

0.60) e S (r = 0.68), the others nutrients presented lower 

correlation in relation stalk biomass. The high nitrogen doses 

imply greater vegetative growth of sugarcane, especially stalk 

biomass (Table 2). 

 

Discussion 

 

Although nitrogen fertilization is an important strategy to 

increase productivity and longevity of sugarcane ratoons 

(Vitti et al., 2007), the response of ratoons to nitrogen supply 

is quite controversial, independent of the straw management 

system (i.e., with or without straw burning). Despite six years 

of deposition of straw on the ground and the supply of 

nitrogen fertilizer, the response of sugarcane growth was 

similar to other studies reported in the literature. For 

example, Orlando Filho et al. (1994) found considerable 

differences in response of the third ratoon of variety SP71-

6163 between the management systems of burnt sugarcane 

and green sugarcane harvest, observing the higher response in 

the former system when compared to the latter for the 

variables production and number of stalks, both at 60 and 90 

days of age. However, in present study, despite the increase 

in biomass production of stalks in function of nitrogen 

fertilization, it was lower compared to other studies involving 

the third ratoon. It is important to emphasize that the reduced 

rainfall registered between the months of May and September 

may have contributed to lower productivity of the second 

ratoon. The rainfall it was lower than the average of the other 

months (Figure 1). Cantarella et al. (2008) in study with 

varieties SP83-2847 got 122 Mg ha-1 using the dose of 100 kg 

ha-1 N as ammonium sulfate, while Costa et al. (2003) in 

study with application of nitrogen source uran (32% N) 

obtained stem production of 50.7 Mg ha-1 in the variety SP 

80-1842.  

In the present study, despite successive nitrogenous fertilizer 

was observed reduction in stalk production which was 97; 71 

and 44 Mg ha-1 for sugarcane plant, first and second ratoon 

respectively (see in materials and methods section). This 

pattern of productivity of sugarcane appears to be related to 

the genetic characteristics of each genotype, as well as the 

interaction between environment and genotype (Silveira et 

al., 2013). Environmental factors related to growth of plants 

such as light, temperature, nutrients and water availability, in 

addition to intrinsic factors related to the genotype as 

budding, tillering capacity, age and activity of the root system  
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             Table 1. Physical and chemical attributes of soil after installation of the experiment in 2007. 

Layer OM1 P K Ca Mg H+Al Al CEC3 M4 V5 

(m) (g dm-3) ________________________________ (mmolc dm-3) ____________________________ (%)  

0.00 - 0.10 28 6 1.1 36 8 20 0.1 67.1 0.20 69 

0.10 - 0.20 24 5 0.6 30 7 22 0.1 59.6 0.30 63 

0.20 - 0.40 15 5 0.5 11 3 31 0.4 45.5 21.6 32 

0.40 - 0.60 13 4 0.3 6 2 34 0.6 42.3 45.0 18 

0.60 - 0.80 11 4 0.3 4 1 28 0.6 33.3 55.1 15 

0.80 - 1.00 10 4 0.0 3 1 31 0.7 35.0 66.1 11 
                              1Organic matter; 2Bases sum; 3Cation exchange capacity (pH 7.0); 4Aluminium saturation (%); 5Base saturation (%). 

 
Fig 1. Monthly averages of rainfall, minimum and maximum temperature during the experimental period. 

 

Table 2. Correlation analysis between stalk production and nutrients accumulation in sugarcane stalks of the second ratoon in 

nitrogen-fertilized Rhodic Ferralsol. The number represent determination coefficient (r) at the 5% probability. 

 Stalk nutrient accumulation 

 kg ha-1
  g ha-1 

Stalk production N P K Ca Mg S  B Cu Fe Mn Zn 

(Mg ha-1) 0.77 0.82 0.42 0.42 0.60 0.68  0.19 0.51 0.51 0.08 0.19 

 

 
Fig 2. Nitrogen fertilization effect in biomass in the sugarcane production of second ratoon cultivated in Rhodic Ferralsol and 

without straw burning.  Senescent (A) and green (B) +1 leaf and stalk (C). * Significant at 5% of probability. 
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Fig 3. Nitrogen fertilization effect in senescent leaf (+1) nutrients accumulation in the sugarcane of second ratoon cultivated in 

Rhodic Ferralsol and without straw burning. Phosphorous (A), calcium (B) sulphur (C) boron (D) and iron (E) nutrient. * Significant 

at 5% probability by F test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. Nitrogen fertilization effect in green leaf (+1) nutrients accumulation in the sugarcane of second ratoon cultivated in Rhodic 

Ferralsol and without straw burning. Nitrogen (A), phosphorous (B), potassium (C), calcium (D), magnesium (E) and sulfur (F). * 

Significant at 5% probability by F test. 
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Fig 5. Nitrogen fertilization effect in green leaf (+1) nutrients accumulation in the sugarcane of second ratoon cultivated in Rhodic 

Ferralsol and without straw burning. Boron (A), copper (B), iron (C), manganese (D) and zinc. * Significant at 5% probability by F 

test. 

 

 
Fig 6. Nitrogen fertilization effect in stalks nutrients accumulation in the sugarcane of second ratoon cultivated in Rhodic Ferralsol 

and without straw burning. Nitrogen (A), phosphorous (B), boron (C) and manganese (D). * Significant at 5% probability by F test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7. Nitrogen fertilization effect in nitrogen use efficient (NUE) by sugarcane of the second ratoon cultivated in Rhodic Ferralsol 

and without straw burning. Nitrogen (A), phosphorous (B), boron (C) and manganese (D). * Significant at 5% probability by F test. 
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also contribute to reduced productivity among successive 

crops (Lima et al., 2006; Dinardo-Miranda et al., 2008), 

although the genetic capacity of production of sugarcane is 

300 Mg ha-1 (Albuquerque and Silva, 2008). However, the 

sugarcane production in present study suggest that only six 

years of adoption of the sugarcane harvest without burning 

was not enough to reduce the supply of nitrogen fertilization. 

For this, it is necessary that the processes of immobilization 

and mineralization of the straw of nitrogen were in balance, 

so that the nitrogen was used for sugarcane. However only 

4% of N-mineralization of straw sugarcane is used by 

sugarcane ratoon per year (Gava et al., 2003).  

It is important to note that literature reports low nitrogen 

recovery in both the sugarcane plant and sugarcane ratoon. 

This fact was demonstrated by Gava et al. (2003), who in 

variety SP81-3250 found use of nitrogen fertilization with 

labeled urea (15N) in the ratoon only of 10 to 16% of the total 

accumulated nitrogen in the entire plant, while the labeled 

and mineralized nitrogen in the straw was only 4%. Thus, 

low nitrogen recovery for sugarcane without burning 

harvesting system suggests the need for nitrogen fertilization 

in this crop due to high C:N ratio of straw. In addition, 

although the supply of nitrogen for higher yield (120 kg ha-1 

N) there were no increases in production of stalk in larger 

doses of N (Figure 3C). Similarly to date reached in the 

study, Singh and Yadav (1996) reported reduction in cane 

yield due to higher nitrogen fertilizer, and  higher nitrogen 

make stalk succulent and soft which become more 

susceptible to pests and diseases (Gopalasundaram et al., 

2012).    

The macro and micronutrient accumulation in the dry and 

green leaves and stalk increased with the supply of nitrogen. 

However, there was reduction in accumulation of nutrients in 

the evaluated organs, considering the dose of nitrogen above 

the dose corresponding to the maximum accumulation of the 

respective nutrients evaluated, except B in the stalk. These 

results followed the pattern of production observed in stalk, 

dry and green mass of leaves, supposedly due to excessive 

vegetative growth induced by nitrogen fertilization, which 

resulted in the appearance of the dilution effect (Jarrell and 

Beverly, 1981).  

The evaluation of nutrient accumulation in the senescent 

and green leaves and stalk allows to evaluate the nutritional 

balance of plant shoots and thus predict the amount of 

nutrients that will be maintained in the straw (senescent and 

green leaves) and exported by stalk harvest. This study 

indicated the large export of mobile nutrients in the stalk (N, 

P, Mn and B) (Figure 6), however, a significant quantity of 

macronutrients, in particular N and P, during the maturation 

stage was redistributed from the leaf to stalk tissues and 

exported at harvest. This is reinforced by the high correlation 

between the accumulation of N (r = 0.77) and P (r = 0.88) in 

the stalk and the production of this organ. Thus, the nitrogen 

fertilization showed essential for the growth of sugarcane, 

although in this study, the adoption of harvest without fire 

has been adopted six years ago.  

The present study showed that the remaining straw, 

resulting from six years of the green sugarcane harvest 

system after renewal of the sugarcane fields, was insufficient 

to provide the nitrogen needed for growth of the second 

ratoon due to large export of nitrogen, low decomposition 

and mineralization of straw. This fact is indicated by the 

reduced production of dry and green leaves and stalk of the 

control treatment. However, despite the accumulation of 

important nutrients in the leaves, leaf decomposition and 

mineralization was compromised by the high C:N ratio of 

sugarcane (Gopalasundaram et al., 2012), although the 

mineralization of organic matter is a significant source of N 

in the production of first-cycle sugarcane (Gava et al., 2003; 

Franco et al., 2011).   

Thus, the management of nitrogen fertilization is a 

necessary strategy when the objective is high productivity 

gains in the sugarcane agro-ecosystem, which gradually 

adapts to the green harvesting system that imposes a new 

dynamic regarding nitrogen in the soil-plant system, that the 

long term still require the input of nitrogen fertilizer. It is 

important to emphasize this fact because reduction in 

productivity of sugarcane results from intrinsic and extrinsic 

factors (Lima et al., 2006; Dinardo-Miranda et al., 2008), 

which was observed in this study, where reduction in the 

productivity of plant cane, first and second ratoon were 97, 

71 and 44 Mg ha-1, respectively, was reached.  

 

Materials and methods  

 

Characteristics of experimental sites and plant material  

 

The experiment was carried in the city of Matão, São Paulo 

State, Brazil in Rhodic Ferralsol (IUSS Working Group 

WRB, 2006), situated at 21°33’S latitude and 48°18”W 

longitude. Meteorological data were obtained for the 

maximum and minimum temperatures and rainfall during the 

entire experimental period (Figure 1). The Sugarcane variety 

evaluated was  SP 83-2847 which is characterized by its fast 

and decumbent growth.   

 

Experimental design and treatments 

 

The experiment was setup in a randomized block design with 

five treatments represented by the nitrogen doses and four 

replications. The experimental unit consisted of plots with 

five rows of sugarcane measuring 15 m long, spaced at 1.5 m, 

totaling 112.5 m2 plot-1. The three central rows were 

considered as the useful area, with a 2 m corridor between the 

front of the plots and 4.5 m between the lateral sides of the 

plots, totaling an experimental area of 4136 m2. The 

experiment was set up immediately after harvesting the 

second sugarcane ratoon. Treatments consisted of applying 

the doses of 0, 60, 120, 180 and 240 kg ha-1 of ammonium 

nitrate (NH4NO3- 35% N), where the intermediate dose (120 

kg ha-1) is indicated for maximizing production of the 

sugarcane ratoon in the state of São Paulo (Raij and 

Cantarella, 1997). 

 

History of the experimental site 

 

The experimental site was initially planted with soybeans and 

in 2001 sugarcane cultivation began, utilizing the green 

sugarcane harvest system. In 2004/2005, the sugarcane plants 

were reformed by rotation with soybeans followed by 

planting of the variety SP 83-2847 in 2005. In november of 

2007 the second ratoon experiment was began and in 

november of 2008 the experiment was finish. The 

experimental site was chosen because sugarcane has always 

been harvested mechanically since 2001. This area was 

submitted to conventional tillage during renovation of the 

sugarcane plantation along with lime application (CaO = 42% 

and MgO = 7%) in order to the raise base saturation value to 

70%. In the first sugarcane harvest, 435 kg ha-1 of NPK (27-

00-24) was applied and the production of stalk obtained was 

97 Mg ha-1. In the second sugarcane harvest, or the first 

ratoon, the area was fertilized with 439 kg of NPK (27-00-

24), resulting in stalk production of 71 Mg ha-1.  
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Soil characterization, second ratoon fertilization and straw 

sampling 

 

Before implementation of this experiment in november 2007, 

15 soil subsamples were collected to make up the composite 

sample, at the layers of 0-10, 10-20 and 20-40 cm deep. The 

samples were broken-up and sieved through a 4 mm mesh for 

conducting the soil chemical (Raij et al., 2001) (Table 1). 

Fertilizer was applied about 10 cm from the line of ratoon in 

full budding in december of 2007, one month after sugarcane 

harvest of first ratoon in november of 2007. During 

fertilization, in addition to NH4NO3 also applied was 

potassium to all treatments at a dose of 150 kg ha-1 K2O 

(KCl). Chemical analysis of the soil (Table 1) did not indicate 

the need for phosphorus application according to phosphorus 

fertilizer recommendations for sugarcane (Raij and 

Cantarella, 1997). Three random 1 m2 samples were collected 

of the straw remaining on the soil, estimating a mass of 12 

Mg ha-1 after drying in a forced ventilation oven at 65°C.  

 

Sampling and measurements 

 

Green harvest of the second sugarcane ratoon was performed 

manually in november of 2008, considering the useful area as 

one linear meter of the center row. The senescent and green 

leaves were detached from the stalks and the samples were 

weighed to determine the fresh mass. Then the samples were 

placed to dry in a forced circulation oven at 65ºC until 

reaching constant weight followed by grinding in a mill.  

The N in the leaves was mineralized in sulfuric digestion 

and dosed using the micro Kjeldahl method (Malavolta et al., 

1997). The other nutrients were mineralized in 

nitroperchloric digestion and the extracts obtained were 

measured by the following methods:  The P was analyzed 

calorimetrically in according molybdate method; The K by 

flame photometry; The Ca, Mg, Mn, Zn, Fe e Cu by atomic 

absorption spectrophotometry; the S by turbidimetry and B 

by digestion via incineration method. All chemical analyses 

were performed in according to method proposed by Bataglia 

et al. (1983). Nutrient accumulation was determine by 

product between biomass production and nutrient content, 

and nitrogen use efficiency was determined according with 

Fageria et al. (1997). See (1), (2) and (3) expressions below: 

𝑁𝑈𝐸 = 𝑃𝐸 𝑥 𝑁𝐸𝑅    (1) 

𝑃𝐸 =
(𝑌𝑛𝑓 − 𝑌𝑤𝑓)

(𝑁𝑛𝑓 − 𝑁𝑤𝑓)
  (2) 

 

𝑁𝐸𝑅 =
(𝑄𝑛𝑓 − 𝑄𝑤𝑓)

𝑁𝑓𝑎
 𝑥 100    (3) 

Where:  

NUE, nitrogen use efficiency ; PE, physiology efficiency; 

NER, nitrogen efficiency recovery; Ynf, plant production with 

fertilizer; Ywf, plant production without fertilizer; Nnf and 

Qnf, nutrient accumulate with fertilizer; Nwf and Qwf, 

nutrient accumulate without fertilizer; Qn, amount of 

fertilizer applied. 

 

Statistical analyses 

 

The data were analysed by analysis of variance (ANOVA) at 

a significant level of 5%. The polynomial regression analysis 

was adopted to determine relationships between the measured 

parameters.  The choice of the polynomial function was 

based in higher and significant determination coefficient (R2). 

A correlation analysis (r) at 5% was adopted to assess the 

degree of intensity of the relationship between stalk growth 

and nitrogen accumulation. 

Conclusion 

 

This study evaluated the effect of nitrogen fertilization on the 

production and accumulation for the second ratoon of 

sugarcane. Nitrogen fertilization promoted an increase in 

sugarcane production however decreased the accumulation of 

macro and micronutrients in leaf (green and senescent) and 

stalk when nitrogen doses exceeded 120 kg ha-1 (dose for 

higher productivity) due to dilution effect. Despite straw 

deposit on the soil of the sugarcane field, mineralization of 

organic matter from the straw did not provide sufficient 

nitrogen for plant growth of sugarcane in the control 

treatment, requiring nitrogen application via fertilization. 

This study revealed the adoption need of new strategies of 

nitrogen fertilization in order to increase nitrogen use 

efficiency for greater production gains, given the new 

dynamics of nitrogen in the soil-plant system of the green 

sugarcane harvest system. 
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