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Abstract: The aim of this research was to evaluate the efficiency
of different herbicides associated with vegetable oil in the
control of sourgrass (Digitaria insularis L.) in coffee crops.
The experiment was conducted from July to August 2019 in
field cultivated with the ‘Catuai Vermelho IAC 144" coffee
variety using a randomized block design (RBD). Treatments

adopted were: Control (water), glyphosate (445 g/L'l) with
and without vegetable oil (930 g/ L), Clethodin (120 g/ L
with and without vegetable oil (930 g / L) and Glufosinate
ammonium salt (200 g/L!) with and without vegetable ol

(930 g/ L) with 4 replicates, totaling 28 experimental plots
in a 3 x 2 + 1 factorial scheme (3 Herbicides, 2 with and
without vegetable oil) + control. The parameters evaluated were
sourgrass death percentage (0% represented no damage and
100% complete plant death) and average number of internodes
developed, with evaluations being carried out at 7, 14 and 21
days after herbicide application. Data obtained were submitted
to analysis of variance and, later, to the Scott-Knott test at
5% probability level. The use of Glufosinate ammonium salt
and Glyphosate associated with vegetable oil at dose of 0.5% of
solution were the best treatments among those used to control
sourgrass in coffee crops and did not result in phytotoxicity in
relation to the growth of plagiotropic branches.

Keywords: Coffee Growing, Weeds, Resistance.

Resumo: O objetivo desta pesquisa foi avaliar a eficiéncia de
diferentes herbicidas, associados ao éleo vegetal no controle do
capim-amargoso (Digitaria insularis L.) em lavouras cafeciras.
O experimento foi conduzido de julho a agosto de 2019 em
lavoura cultivada com a variedade ‘Catuai Vermelho IAC 144’
sendo utilizado o delineamento em blocos casualizados (DBC).
Os tratamentos adotados foram: Controle (4gua), glifosato (445

g/L'l) com ¢ sem Oleo vegetal (930 g/L'l), Clethodin (120
g/L'l) com e sem dleo vegetal (930 g/L'l) ¢ o Glufosinato
sal de amonio (200 g/L'l) com e sem dleo vegetal (930 g/

L'Y), com 4 repeticoes, totalizando 28 parcelas experimentais
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em esquema fatorial 3 x 2 + 1 (3 Herbicidas, 2 com e sem
uso de dleo) + testemunha. Os parimetros avaliados foram os
percentuais de morte do capim (0% representava auséncia de
dano e 100% morte completa da planta) e nimero médio de
internddios desenvolvidos, sendo as avaliagdes realizadas aos
7,14 e 21 dias ap6s a aplicagao do herbicida. Os dados obtidos
foram submetidos a andlise de varidncia e, posteriormente, ao
teste de Scott-Knott ao nivel de 5% de probabilidade. O uso de
Glufosinato sal de amoénio e Glifosato associados ao dleo vegetal
na dosagem de 0,5% da calda, foram os melhores tratamentos
dentre os utilizados no do controle do capim-amargoso em
lavoura cafeeira e nio resultaram em fitotoxidez em relagio ao
crescimento de plagiotrdpicos

Palavras-chave: Cafeicultura, Plantas daninhas, Resisténcia.

INTRODUCTION

In Brazil, there are about 2.16 million hectares cultivated with coffee (arabica and canephora), of which
14.8% (319.72 thousand hectares) are crops in the formation stage and 1.84 million hectares, about 85.2%
are crops in full production (Conab, 2019).

Weeds are one of the main factors in reducing the productivity of agricultural crops, which can lead to
losses of around 15% in grain production, in addition to harboring pests and diseases (Silva et al., 2018).
Amongweeds, sourgrass (Digitaria insularis L.) is an herbaceous and perennial plant highly competitive with
the crop, which is difficult to control due to its large number of seeds and has high dissemination power
and high germination power. Melo et al. (2019) highlights the importance of managing this species at the
beginning of the commercial culture development in order not to interfere with productivity.

Glyphosate is a post-emergence herbicide, belonging to the chemical group of substituted glycines, has
systemic and non-selective action. It has broad spectrum of action, which enables excellent control of mono-
and dicotyledonous weeds with annual or perennial cycles (Maria et al., 2018). It acts as a potent inhibitor
of the activity of 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS), which is a catalyst for one of the
synthesis reactions of aromatic amino acids such as tyrosine, tryptophan and phenylalanine (Yamada and
Abdalla, 2007).

Herbicide Clethodin is recommended in post-emergence, being systemic and belonging to the
cyclohexanedione chemical group. It is effective in controlling several annual and perennial grasses common
in crops such as soybeans, cotton, sugar beet and maize. This herbicide interferes with fatty acid biosynthesis
through inhibition of the enzyme acetyl coenzyme-A carboxylase (ACCase) (Radwan, 2012).

Ay et al. (2012) highlight that Glufosinate ammonium salt is herbicide with broad spectrum of action,
not being characterized as non-selective of total and fast action that acts in the mechanism of inhibition of
glutamine synthetase, being used in more than 50 countries.

Sourgrass has shown resistance to some active principles of herbicides, and the associated use with
adjuvants and application technology can contribute to improving the efficiency of herbicides (Caixeta et
al., 2019).

Sourgrass has shown resistance to some active ingredients of herbicides, and the associated use with
adjuvants and application technologies can contribute to the control of this species.
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Vegetable oil-based adjuvants have some functions when added to spray solutions, such as spreading,
improving absorption, minimizing the degradation of active ingredients, reducing surface tension and
improving penetration through the cuticle (Mendonga et al., 2007).

Thus, the aim of this research was to verify the efliciency of different herbicides associated with vegetable
oil in the control of sourgrass between rows of coffee crops.

MATERIAL AND METHODS

The experiment was carried out from July to October 2019 at ‘Sitio da Lage’, located in the Inhamal district,
municipality of Campestre, southern state of Minas Gerais, located at geographic coordinates: Latitude 21°
42' 40" S, Longitude 46° 14' 47" W and altitude 1076 m a.s.l. According to the Koppen classification, the
climate of the region is tropical mesothermal type (1936).

The soil at the research implantation site is classified as Oxisol (Santos et al., 2006) with clayey texture,
and soil sampling is carried out at the research implantation site for chemical analysis of fertility according
to methodology proposed by Teixeira et al. (2017), and the results of analyses are presented in Table 1.

TABLE 1.
Chemical analysis of soil at 0-20 cm in depth.

pH MO P K Za Mg Al H+4Al SE T ¥ m
frmehlich)

HzO % mg mg crmole cmole cmeole cmole cmole cmwole % %
dm-3 dm-2 dm-3 dm-3 dm-3 dm-3 dm-3 dm-3

51 27 &55 111 2.5 0.8 0.5 2.2 358 578 619 122

The average temperature recorded during the experiment was 25.6 °C and air humidity around 65%
(Inmet, 2019). In the month of June, the average temperature was 17.8°C with rainfall of 5.28 mm, July
14.7°C and 28 mm, August 17.1°C and 25 mm, September 21.3°C and 113.6 mm and October 21.8 °C and
31.4 mm, according to data from the Cooxupé online meteorological station. The ‘Catuai Vermelho IAC

144’ coffee variety was used, with spacing of 3.5 m x 1 m, plant stand of 2,857 plants ha! with approximately
3 years, where plots consisted of 1m? between the rows of coffee trees, containing average frequency of 20
sourgrass plants per plot with average height of 80 cm.

The chosen design was randomized block (RBD), consisting of 7 treatments with 4 replicates, totaling
28 experimental plots in a 3 x 2 + 1 factorial scheme, 3 herbicides, ROUNDUP* Glyphosate (445 g/L),
SELECT" Clethodin (120 g/L) and FASCINATE’ Glufosinate ammonium salt (200 g/L) and 2 (with and

without vegetable o0il 930 g LY, plus control treatment without herbicide.

Herbicides were applied using manual costal sprayer (500 Kpa), with Teejet 110 02 tip, where the
equivalent of 200 L/ha™ of solution were applied.

The evaluation of the sourgrass (Digitaria insularis L.) control percentage was performed visually, where
0% is no death and 100% complete plant death (Silva et al., 2004), with evaluations performed 7, 14 and 21
days after application (DAA).

Plagiotropic branches were also marked in the middle third of plants, 6 branches per plant in 4 coffee
plants on each row where plots were located, evaluating the number of internodes developed at 90 DAA
(Alfonsi, 2008).

Phytotoxicity evaluation was carried out at 30 DAA, following the EWRC scale (where 1 is no damage
and 9, total loss), observing the lower leaves of plagiotropic branches of coffee plants (Werlang et al., 2002).

81



RevisTA CiiNciA AGricora, 2021, voL. 19, No. 1, JANUARY-APRIL, ISSN: 0103-8699 2447-3383

Data obtained were submitted to statistical analysis using the SISVAR® Version 5.6 software (Ferreira,
2014), and significant differences between treatments being determined by the F test, with means compared
by the Scott-Knott test at 5% probability level.

RESULTS AND DISCUSSION

The results referring to the effect of herbicides are shown in Table 2, where the average sourgrass (Digitaria
insularis L.) death percentages in evaluations carried out at 7,14 and 21 days after herbicide application are

described.

TABLE 2.
Sourgrass (Digitaria insularis L.) control percentages at 7, 14 and 21 DAA of herbicides.

Treatrient ‘gflgemble 7 days lddays 21 days

Control - 0.00 D¢ 0.00Dc 0.00 Ec
Clethodin 120gL-1 with 1550Ch 3666Ca 70.00Ca
Clethodin 120g/L-1 without  1550Ch 36.66Ca 6666 Db
Glyphosate 445g /L-1 with 3500Bb 7333 A3 8666 A3
Glyphosate 445g /L-1 without 3333Bb 6333Bb  76.66Eb
Glufosinate ammoniurm salt with 433343 75.0043 8333 4a

Means followed by uppercase letter in column and lowercase letter in row do not differ by the Scott-Knott test at 5% probability.

The results obtained demonstrate that at 7 DAA of herbicides, the treatment that presented the best

result was glufosinate ammonium salt 200g/ LY being enhanced by the use of vegetable oil. All herbicides
had statistical differences compared to control treatment. The other herbicides had no statistical difference
regarding the use or not of vegetable oil.

This condition is understood by the rapid effect (7 DDA) of herbicide glufosinate ammonium salt, acting
on the inhibition of Glutamine synthase (GS), which promotes rapid accumulation of ammonia in cells,
causing toxicity, reducing amino acids biosynthesis and affecting the flow of electrons and consequently
photosynthesis.

At 14 DAA, herbicides that showed the best results were glufosinate ammonium salt 200g/ L' and

glyphosate 445g/L"", being also enhanced by the use of vegetable oil. All herbicides had statistical differences
compared to control treatment.

At21 DAA, herbicides glufosinate ammonium salt 200g/L ™" and glyphosate 445g/L " were also those that
showed the best results, being enhanced by the use of vegetable oil. These results are very similar to those
found by Salvalaggio et al. (2018), who observed better effect of these herbicides associated with oil-based
adjuvants.

All herbicides had statistical differences in relation to control treatment and the effects were enhanced
when associated with vegetable oil, with statistical differences.

Melo (2011) evaluated the chemical control of glyphosate-resistant sourgrass (Digitaria insularis L.) in
citrus orchards, and the results with the use of herbicide glufosinate ammonium at 600 gi.a. ha! showed no
good control, as it reached the end of the experiment with control level very similar to glyphosate treatment

at 1440 gi.a. ha.

When testing different mixtures to control sourgrass (Digitaria insularis L.), Osipe et al. (2014) concluded
that mixtures of latifolicide herbicides with graminicides can reduce control provided by the graminicide
applied alone to sourgrass (Digitaria insularis L.), and among tested graminicides, Clethodim showed the
best results in the control of sourgrass (Digitaria insularis L.).
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Salvalaggio et al. (2018), in a study carried out on the spreading and surface tension of droplets of solutions
with herbicides and adjuvants in Digitaria insularis L.leaves, reported results that show the efficiency of using
adjuvants added to herbicides in the spray solution, since these act to reduce the droplet surface tension,
which can provide greater product efliciency.

Regarding the number of internodes developed at 90 DAA of herbicides, results are shown in Table 3.

TABLE 3.
Average number of internodes developed at 90 DAA.

Treatments \g?igetable Murmber of internodes developed
Cortrol - SEb

Clethodin 120g /L writh 4 A7

Clethodin 120g /L withiout 4 A7

Glyphosate 4452 /L writh S Aa

Glyphosate 4452 /L writhiout 4 43

Glufosinate ammonium salt

200g/L with 5 4a

Glufosinate armmonium salt

Means followed by uppercase letter in the column and lowercase
letter in row do not differ by the Scott-Knott test at 5% probability.

Table 3 shows the statistical difference between treatments in relation to the number of internodes
developed, thus highlighting the importance of correct weed management between rows of coffee trees, as
there was lower plant development in plots in relation to control, where no herbicide was used. Regarding
phytotoxicity, lower leaves of plagiotropic branches with signs of intoxication caused by the use of herbicides
were not observed, corroborating the results of Silva (2016), who observed that coffee plants submitted to
chemical control of weeds with glyphosate and glyphosate + indaziflam did not show phytotoxicity that
could compromise the development of internodes on the plagiotropic branches of coffee trees, being affected
by the lack of weed control, which resulted in lower number of internodes.

Thus, it could be concluded that the use of glufosinate ammonium salt 200g/ L'and glyphosate 445g/ Lt

associated with vegetable oil 930 g/ L at dose of 0.5% of solution, were the best treatments among those
used in the control of sourgrass (Digitaria insularis L.) in coffee crops and did not result in phytotoxicity in
relation to the growth of plagiotropic branches.
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