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Introduction: In the sugarcane production scenario, Brazil stands out as the world's largest
producer. In this context, straw is the most recent co-product of the crop, and its accumulation in
the field was triggered by the change in the harvesting method. In raw cane areas, drastic
reductions in the incidence of grass weeds and high infestations with Ipomoea spp and Euphorbia
heterophylla are observed. In this regard, Among the herbicides registered for the cultivation of
sugarcane, with potential for use in raw cane, amicarbazone is registered in Brazil under the trade
name of Dinamic. Objective: To evaluate the effect of different doses of Dinamic on sugarcane
production. Materials and Methods: Area Information, Biometric Methodology, Monthly
Rainfall in the Experiment Period, Monitoring Image, Soil Classification. Variables were
presented in percentage, mean and standard deviation format. Depending on the Gaussian
distribution (Normality test), comparisons of variables were performed using the One-Way
ANOVA Test (Tukey) between the variables in the present study, considering p<0.05 with
statistical significance. Results and conclusion: The treatments showed no statistically
significant difference (p<0.05; Tukey 5%) in tonne of cane per hectare and internodes in both
farms. Still, the diameter of farm 63728 did not show a statistical difference, however, in farm
63010 the diameter and tillers/m showed a statistically significant difference (p<0.05), with the
best dose being 0.8 (2x) and 1.2/ 1.6 respectively. For height, the treatments showed a statistically
significant difference (p<0.05; Tukey 5%), with Dinamic at 1.4 kg/ha being the best dose for this
variable on farm 63728, and the best dose for farm 63010 was 2.0 kg/ha, and in both farms, the
doses were higher than Dinamic.
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INTRODUCTION

The bases for the use of straw for energy production or industrial
purposes are still being created. In the vast majority of areas with
mechanized harvesting without prior burning of the straw, this residue

In the scenario of sugarcane production, Brazil stands out as the
world's largest producer (Negrisoli, 2007). The tendency of the sugar-
alcohol industry is of great growth in the coming years due to the
worldwide need to use renewable sources of energy and industrial
raw materials. In this sense, the sugarcane agroindustry has
demonstrated, in recent decades, a great capacity to add value to co-
products of alcohol and sugar, such as vinasse, filter cake, and
bagasse (Kaur, 2013; Singh, 2020). In this context, straw is the most
recent co-product of the crop, and its accumulation in the field was
triggered by the change in the harvesting method. The mechanized
harvesting of sugarcane without burning the straw gave rise to a new
production system called raw sugarcane. The raw cane system is
already used in approximately 35% of the sugarcane fields in the
State of Sao Paulo and, in smaller percentages, in other producing
regions (Negrisoli et al., 2007; Toledo, 2007).

is not yet used for industrial purposes, remaining in the field. Even
when collected and used for energy generation, the removal of straw
from the field is not total, with smaller quantities remaining in the
field (Toledo, 2009). Thus, harvesting without burning leaves a thick
layer of straw on the ground that can exceed 20 t ha-1. The presence
of straw, in different amounts, has important impacts on weed
management. This aspect is relevant because the weeds present in
sugarcane production areas can reduce the quantity and quality of the
harvested product, reduce the number of viable cuts, in addition to
increasing production costs (Negrisoli, 2007). In this sense, in areas
of raw cane, drastic reductions in the incidence of grass weeds and
high infestations with I[pomoea spp and Euphorbia heterophylla are
observed (Perim, 2009). Late infestations of Ipomoea spp are
noteworthy, as they can harm or even make impossible the
mechanized harvesting of the crop (Yu, 2015).
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In this regard, among the herbicides registered for the cultivation of
sugarcane, with potential for use in raw cane, amicarbazone is
registered in Brazil under the trade name Dinamic, for the control of
mono- and dicotyledonous weeds (Agrianual, 2004). In this context,
Dinamic is presented in the formulation of water-dispersible granules,
at a concentration of 700 g of active ingredient for each 1 kg of the
commercial formulation. Belonging to the chemical group of
triazolinones, its mechanism of action is the inhibition of photosystem
II, presenting as main symptoms in sensitive plants, chlorosis,
reduced growth, and leaf necrosis (Bayer, 2000). It should be
emphasized that, in many situations, weed control must be maintained
for long periods, with an urgent need to find solutions and/or
alternatives that allow the use of residual action herbicides in areas
with thick layers of straw. However, the ideal dose of Dinamic
generates divergences, where currently in the package insert 1.5 - 2.0
kg/ha is recommended (Singh, 2020). Therefore, the present study
aimed to evaluate the effect of different doses of Dinamic on
sugarcane production.

MATERIALS AND METHODS

Area Information

Table 1. Area information for each farm, 63010 and 63728

Farm: 63010

Cut: 2°C

Variety: RB96 6928

First Application - 05/16/2019

T1 - Dinamic 0 kg/ha + Flumzyzin 0,3 kg/ha
T2 - Dinamic 0,8 kg/ha + Flumzyzin 0,3 kg/ha
T3 - Dinamic 1,2 kg/ha + Flumzyzin 0,3 kg/ha
T4 - Dinamic 1,4 kg/ha + Flumzyzin 0,3 kg/ha
TS5 - Dinamic 1,8 kg/ha + Flumzyzin 0,3 kg/ha
T6- Dinamic 2 kg/ha + Flumzyzin 0,3 kg/ha
SecondApplication - 04/12/2019

T2 - Dinamic 0,8 kg/ha

Area History

* Mucuna

* [pomoea purpurea

* Panicum maximum

Farm: 63728

Cut: 5°C

Variety: RB92579

First Application - 10/19/2019

T1 - Dinamic 0.8 kg/ha + Flumzyzin 0.3 kg/ha
T2 - Dinamic 1.4 kg/ha + Flumzyzin 0.3 kg/ha
SecondApplication - 01/28/2020

T1 - Dinamic 0.8 kg/ha+ Tractor2.0L/ha

T2 - Tractor2.0L/ha

Area History

* Mucuna

* Panicum maximum

* Brachiaria brizantha

Biometrics Methodology

Methodology Observations
- Tiller count in 4 rows
— - Weight of 10 4-row sugar canes
- 4-line fault count
‘ H ‘ } - Counting the height and diameter of 10 sugar canes in a row
4x

HH\’; o

Figure 1. Biometrics Methodology

Monthly Rain in the Experiment Period — Farms 63010 and 6372
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Figure 2. Monthly Rainfall in the Experiment Period, farm 63728
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Figure 3. Monthly Rainfall in the Experiment Period, farm 63010

Monitoring image — Farms 63010 and 63728

Figure 4. Monitoring image

Soil Classification - Farms 63010 and 63728
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Figure 6. Soil Classification. Farm 63010
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Statistical Analysis: Data were collected using a table previously
built in Excel. Variables were presented in percentage, mean and
standard deviation format. Depending on the Gaussian distribution
(Normality test), comparisons of variables were performed using the
One-Way ANOVA Test (Tukey) between the variables in the present
study, considering p<0.05 with statistical significance, in the 95% CI.
Statistical analysis was performed using the Minitab 18® program
(version 18, Minitab, LLC, State College, Pennsylvania, USA).

RESULTS

The treatments showed no statistically significant difference (p<0.05;
Tukey 5%) in a tonne of cane per hectare and internodes in both
farms (Figures 7, 10, 11, and 15).

Tonne of cane per hectare CV(%): 13,32
DMS: 9,02
830
782 ‘ 58
Dinamic0,8 Dinamic 1.4 Matelogy

Figure 7. Tonne of cane per hectare in Treatments -63728

Diameter (mm) CV(%): 14,48
DMS: 1,78
3 2 2
Dinamic 0.8 Dinamic 1.4 Matology

Figure 8. Diameter of Treatments -63728

Height (m)
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Figure 9. Height of Treatments -63728

Internodes QV%): 14,71
DMS: 1,12
Dinamic0.8 Dinamic 1.4 Matology

Figure 10. Internodes of Treatments -63728
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Figure 11. Tonne of cane per hectare of Treatments -63010
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Figure 12. Treatment Tillers -63010
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Figure 13. Height of Treatments — 63010
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Figure 14. Diameter of Treatments -63010
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Figure 15. Treatments Internodes - 63010

Still, the diameter of farm 63728 did not show a statistical difference,
however, in farm 63010 the diameter and tillerss'm showed a
statistically significant difference (p<0.05), with the best dose being
0.8 (2x) and 1.2/ 1.6 respectively (Figures 8,12 and 14). For height,
the treatments showed a statistically significant difference (p<0.05;
Tukey 5%), with Dinamic at 1.4 kg/ha being the best dose for this
variable on farm 63728, and the best dose for farm 63010 was 2.0
kg/ha, and in both farms, the doses were higher than Dinamic
(Figures 9 and 13).

DISCUSSION

Considering that straw can change the dynamics and efficacy of
herbicides in the raw cane system and complement their action, the
present study aimed to evaluate the effect of different doses of
Dinamic on the production of sugarcane for control. of weeds present
in various circumstances, including the possibility of absorbing the
herbicide directly from sugarcane straw. In this context of results of
the present study, a scientific work experimented with pots with four
replications, in which, in addition to the controls with and without
straw, amicarbazone was applied in different situations: on 5 t ha-1 of
straw; on the soil later covered with 5 t ha-1 of straw; on the ground
without straw cover and with or without stimulation of different
amounts of rain applied before or after application of the product
(Negrisoli, 2007). The dose of amicarbazone applied was 1,400 g ha-
1 of active ingredient (a.i.), with syrup consumption equivalent to 200
L ha-1.

Thus, regardless of the weed evaluated, the highest control indices
were achieved when amicarbazone was applied on straw, then
simulating precipitation corresponding to 2.5 or 30 mm of rain, and in
treatments where the herbicide was applied directly on bare or straw-
covered soil. Thus, for I. grandifolia, B. plantaginea, and B.
decumbens, higher levels of control were reached when amicarbazone
reached the soil, both directly applied and when leached from straw
by simulated rain after application. As for C. rotundus, the highest
percentages of control were observed when amicarbazone was
applied on straw, with rainfall simulation immediately after
application, showing that leaching can be a fundamental process for
an appropriate absorption and efficacy of the evaluated herbicide
(Negrisoli, 2007). Still, studies showed that the weed sowing system

proved to be fundamental for obtaining results with high uniformity.
The main advantage of this methodology is to allow experiments to
be carried out in practically any area, without the concern of
identifying places with high infestation and species diversity. The
repetition of the work at different times was essential to evaluate the
effectiveness of amicarbazone and the different application methods
(Negrisoli, 2007; Kaur, 2013; Singh, 2021). The set of experiments
proved to be sufficient for the positioning of amicarbazone in raw
sugarcane. In emphasis, in the first two seasons (application on July
27th and August 31st), characterized by dry periods after application
or by initial rains of low intensity, the application on the harvester
proved to be advantageous to the other application modalities.

This behavior was verified for all weed species studied (Toledo,
2009). Also, in applications carried out on October 4th and November
23rd, with fewer water restrictions, the best results for small seed
species (Digitaria spp. and Panicum maximum) were obtained with
conventional application on straw. The probable justification is the
retention of rainwater by the straw (Maciel, 2005; Tofoli, 2002),
reducing the herbicide leaching, but this observation still needs to be
confirmed by the quantification of amicarbazone in the soil samples.

Furthermore, the presence of straw can keep the soil wetter at the time
of application and the herbicide more available in the soil. Indeed,
one author observed that when sulfentrazone interacts with dry soil,
its availability in soil solution is practically half compared to that
observed in soil kept moist (Rizzi, 2002). There is no information
available for amicarbazone, but the behavior may be general for soil-
applied herbicides. In the conventional system, without straw, there
were control failures that made the use of amicarbazone unfeasible
under similar conditions, with emphasis on the type of soil (Rizzi,
2002). In this sense, studies have shown that for small seed species
and superficial germination, in applications carried out at the time
with low initial water availability, the highest levels of efficacy of
amicarbazone were observed with the application under straw in
conjunction with harvesting (Carbonari, 2006).

In applications carried out at the end of the dry season and in the
rainy season, the highest levels of efficacy of amicarbazone were
observed with the conventional application on straw. In the
application carried out at the end of October, in soil with high clay
content and organic matter, the best results were observed in the
application on the harvester, followed by those obtained from the
conventional application on straw (Cavenaghi, 2006). Besides, for
large seed species, in applications carried out at the time with low
initial water availability, the highest levels of efficacy of
amicarbazone were observed with the application in the harvester. In
applications carried out at the end of the dry season and in the rainy
season, the highest levels of control were observed for application in
the combined harvester and conventional straw (Cavenaghi, 2006a).

CONCLUSION

It can be concluded that the treatments did not show a statistical
difference in tonne of cane per hectare and internodes in both farms.
Still, the diameter of farm 63728 did not show a statistical difference,
however, in farm 63010 the diameter and tillers/'m showed a
statistically significant difference, with the best dose being 0.8 (2x)
and 1.2/1.6 respectively. For height, the treatments showed a
statistically significant difference, with Dinamic at 1.4 kg/ha is the
best dose for this variable on farm 63728, and the best dose for farm
63010 was 2.0 kg/ha, and in both farms doses were higher than
Dinamic.
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