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ABSTRACT: The application of glyphosate associated with
other herbicides is an important alternative for weed control
in maize, to increase control spectrum and to minimize
problems with resistance and tolerance from some species to
the product. The objective of this work was to evaluate the
efficacy, selectivity and effects on the grain yield components
of glyphosate-resistant maize as a function of its application,
associated or not with other pre- and postemergence
herbicides. The design used was randomized blocks with four
replications. Treatments consisted in the use of glyphosate
combined with the herbicides: atrazine, [atrazine + simazine],
[atrazine + oil], [atrazine + S-metolachlor], applied pre- and/
or postemergence and [nicosulfuron + mesotrione] only
postemergence, plus two controls, one weeded and one
infested. The evaluated variables were maize phytotoxicity,
weed control, ear insertion height, number of rows per ear,
number of grains per row, one thousand grain mass and
grain yield. Herbicide treatments caused low phytotoxicity to
maize, less than 6%; control greater than 88, 95 and 95%
for alexandergrass, turnip and sunflower, respectively, and did
not affect grain yield components. The tested herbicides are
selective to the hybrid Forseed 2A521 PW and effective in weed
control. Weed control with weeding or herbicide increased
maize Forseed 2A521 PW yield by 43%. The association of
glyphosate with pre- or postemergence herbicides increased
maize grain yield by approximately 14%.
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RESUMO: O uso de glifosato associado com outros herbicidas torna-se
uma alternativa importante para o manejo de plantas daninhas infestantes
do milho, pois ele aumenta o espectro de controle, minimiza problemas
com resisténcia e tolerdncia de plantas daninhas ao herbicida. O objetivo
deste trabalho foi estudar a eficiéncia, a seletividade e os efeitos nos
componentes de rendimento de graos do milho resistente ao glifosato
pelo uso dessa substancia associada ou ndo a outros herbicidas aplicados
em pré- e pés-emergéncia. O experimento foi instalado em delineamento
de blocos a0 acaso, com quatros repeti¢oes. Os tratamentos consistiram
na utilizacdo do glifosato em combinagio com os herbicidas: atrazina,
[atrazina + simazina], [atrazina + Sleo], [atrazina + S-metolacloro],
aplicados em pré- e/ou pés-emergéncia e o [nicosulfuron + mesotrional
somente em pds-emergéncia, além das testemunhas capinada e infestada.
Avaliaram-se as varidveis: fitotoxicidade ao milho, controle de plantas
daninhas, altura de insercio de espigas, niimero de fileiras e de graos
por espiga, peso de mil graos e a produtividade de graos. Os herbicidas
ocasionaram baixa fitotoxicidade ao milho, inferior a 6%, controle
superior a 88, 95 e 95% para papud, nabo e girassol, respectivamente,
e ndo influenciaram negativamente nos componentes relacionados ao
rendimento de graos da cultura. Os herbicidas testados sdo seletivos
a0 hibrido Forseed 2A521 PW e efetivos no controle de papua, nabo
e girassol. O manejo das plantas daninhas com capina ou herbicidas
proporcionou aumento de cerca de 43% na produtividade de graos do
hibrido de milho Forseed 24521 PW. O uso de glifosato em mistura de
tanque com herbicidas aplicados em pré- ou pds-emergéncia incrementou,
aproximadamente, 14% a produtividade de graos de milho.
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INTRODUCTION

Maize is one of the main crops sown in Brazil, it is used in human
and animal feed, being cultivated throughout the national
territory. The sown area in 2017/2018 crop was approximately
17.3 million hectares, with a production of about 90 million
tonnes (CONAB, 2019). The three largest maize producing
countries in the world nowadays are the United States, China
and Brazil (FAO, 2019). Despite the large volume of grains
produced, the average yield is low, ranging from 4 to 5 t-ha™.
Among the factors that favor the low productivity of maize
grains, the inadequate management of the weed community
can be mentioned, because these weeds compete for the
available resources in the environment, besides being hosts
of insects and diseases or even release allopathic substances
that interfere in the growth and development of the crop.
The absence of control may cause losses higher than 80% in
crop yield (GALON et al., 2018a).

The chemical control method, with the use of herbicides,
has stood out for its efficiency, agility and for the lower
cost, when compared to other ways of weed management
in crops (TIMOSSI; FREITAS, 2011). The introduction of
glyphosate-resistant (GR) crops initiated with the commercial
release of soybean in the 2005/2006 crop, of cotton and
maize in the 2010/2011 crop, which promoted great changes
in the chemical control strategies of these crops (CTNBIO,
2019). Due to the ample spectrum of action, selectivity, low
cost and efficacy in the control of more developed weeds,
glyphosate has become the main molecule used for the
management of weed species in genetically modified crops
(SILVA et al., 2018).

However, the continuous application of glyphosate in
production systems has been increasing the selection pressure,
which favors the emergence of species with resistance or
tolerance to this product. The wide dissemination of these
plants in the national territory has contributed to the loss of
effectiveness of this technology (WESTWOOD et al., 2018;
LUCIO etal., 2019).

Therefore, the use of herbicides in mixture with glyphosate
becomes an important technique in the management of weed
species with resistance or tolerance to this product. In Brazil, there
are nine cases of plants resistant to glyphosate (HEAP, 2019)
and around ten tolerant species (CONCENCO etal., 2014).
There are 40 active ingredients registered for the control of
weeds of the maize crop in Brazil (MAPA, 2019). Among
these herbicides, there are photosynthesis inhibitors in pho-
tosystem 1II, cell division, pigment inhibitors and inhibitors
of acetolactate synthase (ALS), which stand out as important
alternatives to assist in the management of resistant biotypes
and glyphosate-tolerant species in maize crop. Studies evaluating
the efficacy of the herbicide mixture on the weed community
and the selectivity of the crop are extremely important for the
elaboration of more effective control strategies.

The use of glyphosate in mixture with herbicides from
different mechanisms of action may be an alternative to
reduce the selection of new cases of resistant weeds and
manage those plants that already demonstrate resistance to
herbicides (AGOSTINETTO; VARGAS, 2014). Many cases
of resistance in Brazil in species belonging to the genus
Urochloa and Digitaria, to ALS and photosystem II inhibitors
were reported, and it is likely that there are biotypes with
resistance to enol-pyrovyl-shikimate-3-phosphate synthase
(EPSPS) inhibitor herbicides (AGOSTINETTO; VARGAS,
2014). The association of herbicides in tanks or sequential
applications are created to increase the spectrum, thus improving
weed management, which is also an important technique for
the control of biotypes that present resistance or tolerance,
especially when two or more mechanisms are applied in these
mixtures (AGOSTINETTO; VARGAS, 2014).

The herbicides used in an associated way cause a high
level of control, demonstrating efficiency in the management
and low phytotoxicity to maize (CARVALHO et al., 2010).
The association of atrazine + nicosulfuron, when applied in
initial postemergence of weeds, proved to be an interesting
option for the control of alexandergrass (Urochloa plantaginea),
keeping maize free of weeds throughout the development cycle
(GALON et al., 2010).

According to GAZZIERO (2015), in 73% of the situations
that occur mixtures in tanks, producers claim to observe
symptoms of phytotoxicity on crops. Therefore, preliminary
studies evaluating possible harmful effects on crops and
antagonism in the control of the weed community are extremely
important for the productive sector.

The hypothesis is that the mixture of herbicides in tank or
sequential applications with glyphosate improves the control
efficacy of the weed community and does not interfere in the
selectivity of the maize hybrid Forseed 2A521 PW. The objective
of this work was to study the efficiency, selectivity and effects
on grain yield components of glyphosate-resistant maize by
its use associated or not with other herbicides applied in

pre- and postemergence.

MATERIAL AND METHODS

An experiment was installed in the experimental area of the
Federal University of the Southern Frontier (UFES), Campus
Erechim, from October to April of the 2018/19 crop. The soil
of the area is classified as typical aluminum-ferric red latosol
(EMBRAPA, 2013). The experimental design used was the
randomized blocks, replicated four times. The treatments are
described in Table 1, together with the doses and modalities
of applications.

Maize was sown on 10/25/2018 in a no-tillage system,
and the desiccation with glyphosate was made 30 days before
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sowing, which presented average of 5.7 t-ha! of dry mass that
was used as winter cover composed by the species of black oat +
turnip in mixture. A chemical analysis was used to correct soil
fertility, following the technical recommendations for maize crop
destined to grain (NRS-SBCS; CQFS-RS/SC, 2016). In the
sowing furrow, 433 kg-ha™' of the formula 05-30-15 of N-P-K
were used as base fertilization, followed by the application of
top-dressing nitrogen (139.5 kg-ha of N) at V6 stage, in the
urea form (310 kg-ha!). Each experimental unit had a total area
of 5 x 4 (20 m?) and six rows of the Forseed 2A521 PW maize
hybrid, resistant to glyphosate and glufosinate-ammonium.
The spacing used between maize lines was 50 cm and sowing
density was 3.65 seeds per linear meter, resulting in a density
of about 73,000 plants per hectare.

The herbicides were applied with the aid of a CO,
pressurized costal sprayer, equipped with a bar connected
with four spray nozzles of the type DG110.02, at a distance
of 50 cm from each other, maintaining constant pressure of
210 kPa and displacement speed of 3.6 km-h™!, which caused
flow rate of 150 L-ha™.

The environmental conditions observed at the time of
application of the treatments in pre- and postemergence of maize
and weeds are arranged in Table 2, as well as the monthly

rainfall (mm) and the average temperature in the period of
the experiment (Fig. 1). Right after maize sowing, applications
of preemergent herbicides were made. The postemergent
herbicides were applied when the maize was about the fifth
(V5) and sixth (V6) completely expanded leaf; in this moment,
the eudicotyledons weeds presented between 1 to 2 pairs of
leaves and the monocotyledons, the emission of the first tiller.
The existing weeds in the experimental area were turnip/
radish (Raphanus sativus), alexandergrass (U. plantaginea) and
sunflower (Helianthus annuus) at average densities, respectively,
of 33, 193, 12 plants-m™ originating from the soil seed bank.
At7, 14 and 21 days after the application of the postemer-
gent treatments (DAT), the variables phytotoxicity of maize
plants and control of alexandergrass, turnip and sunflower
were evaluated. Phytotoxicity and control were evaluated by
assigning percentage scores, being zero (0%) the absence of
injuries or weed control and one hundred (100%) for weed
control or the death of maize plants (VELINI et al., 1995).
In the preharvest of the crop, 10 ears of maize were
randomly collected in each experimental unit to determine
the height of ear insertion (HEI), the number of rows of grains
per ear (NRE) and the number of grains per row (NGR).

The HEI was measured using a ruler graduated in centimeters,

Table 1. Treatments used in the experiment, respective doses and time of application for weed control in the maize hybrid Forseed

2A521 PW. UFFS Erechim/RS, 2018/19.

Treatments o Lhat oskuy | mode
Infested control

Weeded control

Atrazine/glyphosate 2500+1440 6.00+3.00 Pre/Post
[Atrazine + simazine]/glyphosate 1500+ 1500+ 1440 6.00+3.00 Pre/Post
[Atrazine + oill/glyphosate 2400+1440 6.00+3.00 Pre/Post
S-metolachlor/glyphosate 1680+1440 1.75+3.00 Pre/Post
[Atrazine + S-metolachlor]/glyphosate 1480+920+1440 4.00+3.00 Pre/Post
Glyphosate 1440 3.00 Post
Glyphosate + atrazine 1440+2500 3.00+6.00 Assist Post
Glyphosate + [atrazine + oil] 1440+2400 3.00+6.00 Post
Glyphosate + S-metolachlor 1440+1680 3.00+1.75 Assist Post
Glyphosate + [atrazine + simazine] 1440+1500+ 1500 3.00+6.00 Assist Post
Glyphosate + [atrazine + S-metolachlor] 1440+1480+920 3.00+4.00 Assist Post
Glyphosate + [nicosulfuron + mesotrione] 1440+23.4+109.4 3.00+0.25 Nimbus Post

! Pre/Post: Herbicides applied in pre- and postemergence of weeds and maize, respectively.

Table 2. Environmental conditions at the time of application of treatments in pre- and postemergence of maize and weeds. UFFS

Erechim/RS 2018/19.
s .. Luminosity Temperature
Application mode
PP (%) °C)
Preemergence 50 23
Postemergence 100 16

Reactive humidity . - Wind speed
(%) Soil conditions (km-h')
63 friable 6.8
40 humid 2.0
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Figure 1. Monthly rainfall (mm) and average temperature in the period of the experiment. Erechim/RS, 2018/19.

from the base of the plant to the insertion of the first ear of
maize plants. The NRE and NGR were determined by counts.

When the corn kernels reached 20% humidity, the ears
were harvested in a useful area of 6 m? per experimental unit,
and, subsequently, the threshing was carried out with a plot
trailer. The thousand grains weight (PMG) (g) was determined
by counting 8 samples with 100 grains in each replication,
and was subsequently weighed on an analytical scale. Grain
moisture was adjusted to 13% for the determination of the
PMG and grain yield, which was extrapolated to kg-ha™.

The data were submitted to normality and additivity tests,
and after proving the normality of the errors, the analysis of
variance was performed by the F-test, being significant, the
Scott—Knott test (p < 0.05) was applied.

RESULTS AND DISCUSSION

Regarding phytotoxicity, at 7 DAT, glyphosate was the only
herbicide that did not caused symptoms of intoxication, the
others presented similar levels of injuries, with values lower
than 6% (Table 3). At 14 DAT, symptoms remained low,
with the highest values caused by the mixture of glyphosate
with [atrazine + oil], [atrazine + simazine] and [atrazine +
S-metolachlor] applied in postemergence, but with indices
lower than 5% (Table 3). At this time of evaluation, the treat-
ments used in preemergence, S-metolachlor + glyphosate and
[atrazine + S-metolachlor] + glyphosate and in postemergence
S-metolachlor + glyphosate and glyphosate + [nicosulfuron +
mesotrione] were the second group of herbicides that caused
the highest levels of phytotoxicity to maize. At 21 DAT, the
crop no longer presented injuries resulting from the use of

herbicides, in other words, the plants recovered from the initial
symptoms (Table 3). This fact demonstrates the high selectivity
of the treatments to maize, even when applied in mixture with
glyphosate. The results obtained in the present study were
similar to those observed by BASSO et al. (2018), when they
found low levels of phytotoxicity in maize by applying the
herbicide mixture with glyphosate in pre- or postemergence.

The association of herbicides with different mechanisms
of action is a recurrent practice that aims to increase the
effectiveness of control in the weed community (VARGAS etal.,
2013), especially in problematic plants, resistant and tolerant
to glyphosate. However, this practice should be carried out
with caution, because some researches show the possibility of
antagonistic effects, and this fact impairs its effectiveness of
control and selectivity to the crop (GOULART etal., 2012).

All herbicides showed good levels of control for alexan-
dergrass, regardless of the evaluation time, having control
greater than 88% (Table 4). At 7 DAT, control levels were
higher than 91%, and the highest efficacies were observed
with the preemergence applications of atrazine, [atrazine +
simazine], S-metolachlor, [atrazine + S-metolachlor] followed
by the use of glyphosate in postemergence. The second most
effective group in the control of alexandergrass involved:
preemergence application of [atrazine + oil] + glyphosate in
postemergence and the use of glyphosate, atrazine, [atrazine
+ oil], S-metolachlor, [atrazine + simazine], [atrazine +
S-metolachlor] and [nicosulfuron + mesotrione] all associated
with glyphosate in postemergence of the species.

The application of preemergent herbicides becomes an
important alternative to reduce emergence flow and/or to slow
weed growth, which increases the efficacy of postemergent
herbicides (DREHMER et al., 2015). This herbicide positioning

strategy has been mainly used in areas with problems of resistant or
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Table 3. Phytotoxicity (%) to Forseed 2A52 1 PW hybrid maize due
Erechim/RS, 2018/19.

to applications of herbicides associated with glyphosate. UFFS

Treatments Application Phytotoxicity to maize (%)

mode 7 DAT' 14 DAT 21 DAT
Infested control == 0.00 b? 0.00c 0.00 ™
Weeded control == 0.00b 0.00c 0.00
Atrazine/glyphosate Pre/Post 3.75a 0.00c 0.00
[Atrazine + simazine]/glyphosate Pre/Post 4.25a 0.00c 0.00
[Atrazine + oil]/glyphosate Pre/Post 3.25a 0.00c 0.00
S-metolachlor/glyphosate Pre/Post 4.25a 3.25b 0.00
[Atrazine + S-metolachlor]/glyphosate Pre/Post 4.00 a 3.00b 0.00
Glyphosate Post 0.00b 0.00c 0.00
Glyphosate + atrazine Post 3.25a 0.00c 0.00
Glyphosate + [atrazine + oil] Post 4.25a 4.00 a 0.00
Glyphosate + S-metolachlor Post 450a 3.00b 0.00
Glyphosate + [atrazine + simazine] Post 5.00 a 5.00 a 0.00
Glyphosate + [atrazine + S-metolachlor] Post 4.50 a 5.00 a 0.00
Glyphosate + [nicosulfuron + mesotrione] Post 5.25a 3.00b 0.00
CV (%) 37.2 40.43 0.00

' Days after application of the treatments. 2Means followed by the same letters in the column do not differ by the Scott-Knott test at p<0.05.

Table 4. Control (%) of U. plantaginea weed of Forseed 2A521 PW maize hybrid as a function of herbicide applications associated

with glyphosate. UFFS, Erechim, RS. 2018/19.

Treatments Application Control of alexandergrass (%)
mode 7 DAT' 14 DAT 21 DAT

Infested control 0d? Ob Oe
Weeded control 100a 100a 100a
Atrazine/glyphosate Pre/Post 97b 100a 88d
[Atrazine + simazine]/glyphosate Pre/Post 98b 100a 90d
[Atrazine + oill/glyphosate Pre/Post 96¢c 100a 90d
S-metolachlor/glyphosate Pre/Post 97b 100a 90d
[Atrazine + S-metolachlor]/glyphosate Pre/Post 97b 100a 90d
Glyphosate Post 95c 100a 89d
Glyphosate + atrazine Post 94c 100a 96b
Glyphosate + [atrazine + oil] Post 91c 100a 93¢
Glyphosate + S-metolachlor Post 96¢ 100a 96b
Glyphosate + [atrazine + simazine] Post 96¢ 100a 97b
Glyphosate + [atrazine + S-metolachlor] Post 92c 100a 95c¢
Glyphosate + [nicosulfuron + mesotrione] Post 95c 100a 94c
CV (%) 2.52 0.28 3.49

' Days after application of the treatments. 2Means followed by the same letters in the column do not differ by the Scott-Knott test at p<0.05.

tolerant plants to glyphosate (MELO etal., 2012). At 14 DAT; all
herbicides showed results similar to those observed in the weeded
control (Table 4). At 21 DAT, the efficacy of the treatments was
lower than the efficacy of the weeded control, but all presented
control level close to or greater than 90% (Table 4).

Regarding turnip control, the results show similar levels
of efficacy when comparing the weeded control and herbicide
treatments, from 7 to 14 DAT, except for the application
of glyphosate, which showed efficacy of 98%; however, it
remained among the best control groups (Table 5). At 21 DAT,
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all herbicide treatments showed control levels higher than
95%. The combination of glyphosate with atrazine, [atrazine
+ oil], [atrazine + simazine], [atrazine + S-metolachlor] and
[nicosulfuron + mesotrione], used in postemergence, showed
similar efficacy to the weeded control. The mixture of herbicides
with different mechanisms of action stands out as an important
weed management method, aiming to reduce the selection
pressure of resistant biotypes and expand the control spectrum
(BRESSANIN et al., 2015).

The results demonstrate that all herbicide treatments
presented levels of sunflower control similar to the weeded
control, regardless of the evaluation periods, being higher
than 95% (Table 6). The control of weeds originating from
harvest grain losses, such as sunflower, is a necessary practice,
because when these plants develop during the establishment
of the crop of economic interest, they can cause losses of yield
due to competition for the environmental resources, besides
to hosting insects and diseases (SILVA et al., 2018).

To be considered efficient, an herbicide needs to show
efficacy higher than 80% in the control of a certain weed species
(OLIVEIRA et al., 2009). Thus, it is denoted that all tested
herbicides presented satisfactory control levels, regardless of
the evaluation time.

The high rate of control of the weeds can be attributed to the
application of glyphosate in postemergence due to the fact that all
three species are susceptible to this product. However, mixtures
with herbicides belonging to other mechanisms of action help
the nonemergence of glyphosate-resistant biotypes and aid to
control more effectively the tolerant ones present in maize crop

or even keep the crop clean in the initial development period.
The adequate control of the weed community during the initial
period of maize establishment has a fundamental importance
for the crop express its yield potential. Studies indicate that the
critical period of weed interference on maize is between 11 and
32 days after crop emergence (GALON et al., 2008; 2018a).
During this period, the competition between weeds and maize
should be minimized, mainly with aggressive species such as
alexandergrass, whose lack of control can cause a reduction in
crop grain yield of up to 98% (GALON et al., 2008; 2018Db).

The treatments did not influence the HEI, NRE and PMG
(Table 7). Studies show that phytotoxic effects may influence crop
yield components (FELISBERTO et al., 2017; BASSO et al.,
2018; GALON et al., 2018b). However, this behavior may be
related to several factors, such as cultivar or hybrid characteristics,
formulation, dose and time of herbicide application, crop
management, and climatic conditions (VALDERRAMA et al.,
2011). The number of grains per row (NFG) and yield (PROD)
showed differences only for the infested control. When comparing
the mean of herbicide treatments and the infested control, an
increase of approximately 43% was observed. The grain yield of
maize increased by 14%, when comparing the averages of tank
mixtures of the products, applied in pre- and postemergence, with
glyphosate in isolated use. Thus, it is clear that the associations
of herbicides to glyphosate applied in pre- or postemergence
improve its efficacy in controlling weeds in maize, which reflects
in higher grain yield and also facilitates the management of
glyphosate resistant or tolerant weeds. BASSO et al. (2018)
reported results similar to these when they found higher maize

Table 5. Control (%) of turnip — R. sativus L. weed of Forseed 2A521 PW maize hybrid as a function of herbicide applications

associated with glyphosate. UFFS, Erechim, RS. 2018/19.

Control of turnip (%)

Treatments Application
mode
Infested control ==
Weeded control ==
Atrazine/glyphosate Pre/Post
[Atrazine + simazine]/glyphosate Pre/Post
[Atrazine + oill/glyphosate Pre/Post
S-metolachlor/glyphosate Pre/Post
[Atrazine + S-metolachlor]/glyphosate Pre/Post
Glyphosate Post
Glyphosate + atrazine Post
Glyphosate + [atrazine + oil] Post
Glyphosate + S-metolachlor Post
Glyphosate + [atrazine + simazine] Post
Glyphosate + [atrazine + S-metolachlor] Post
Glyphosate + [nicosulfuron + mesotrione] Post

CV (%)

' Days after application of the treatments. 2Means followed by the same letters in the column do not differ by the Scott-Knott test at p < 0.05.

7 DAT! 14 DAT 21 DAT
Ob? Oc Oc
100a 100a 100a
100a 100a 97b
100a 100a 97b
100a 100a 95b
98a 100a 97b
100a 100a 95b
90a 98b 96b
97a 100a 100a
99a 100a 100a
96a 99a 96b
96a 99a 99a
99a 100a 100a
96a 100a 100a
4.76 0.59 3.27
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Table 6. Control (%) of sunflower — H. annuus weed of Forseed 2A521 PW maize hybrid as a function of herbicide applications
associated with glyphosate. UFFS Erechim/RS, 2018/19.

Treatments Application Control of sunflower (%)
mode 7 DAT' 14 DAT 21 DAT

Infested control Ob2 Ob Ob
Weeded control 100a 100a 100a
Atrazine/glyphosate Pre/Post 100a 100a 95a
[Atrazine + simazine]/glyphosate Pre/Post 100a 100a 97a
[Atrazine + oil]/glyphosate Pre/Post 100a 100a 98a
S-metolachlor/glyphosate Pre/Post 100a 100a 97a
[Atrazine + S-metolachlor]/glyphosate Pre/Post 100a 100a 97a
Glyphosate Post 100a 100a 96a
Glyphosate + atrazine Post 100a 100a 99a
Glyphosate + [atrazine + oil] Post 100a 100a 100a
Glyphosate + S-metolachlor Post 100a 100a 98a
Glyphosate + [atrazine + simazine] Post 100a 100a 99a
Glyphosate + [atrazine + S-metolachlor] Post 100a 100a 100a
Glyphosate + [nicosulfuron + mesotrione] Post 100a 100a 98a
CV (%) 0.28 0.28 3.51

' Days after application of the treatments. 2Means followed by the same letters in the column do not differ by the Scott-Knott test at p < 0.05.

Table 7. Ear insertion height (HEI, m), number of rows per ear (NRE), number of grains per row (NGR), mass of one thousand grains
(MTG, g) and grain yield (PROD, kg-ha') of Forseed 2A52 1 PW maize hybrid, as a function of the application of herbicides associated
with glyphosate. UFFS Erechim/RS, 2018/19.

Treatments Application Maize yield components

mode HEI NRE NGR MTG PROD
Infested control = 1.08™ 14.30™ 23.25b' 350.95™ 4954.77b
Weeded control == 0.99 14.80 29.65a 387.77 9792.49a
Atrazine/glyphosate Pre/Post 1.02 13.80 27.95a 354.33 9135.71a
[Atrazine + simazinel/glyphosate Pre/Post 1.02 14.30 27.60a 354.09 8864.66a
[Atrazine + oil]/glyphosate Pre/Post 1.04 15.10 31.20a 375.82 9296.40a
S-metolachlor/glyphosate Pre/Post 1.00 14.10 29.40a 362.78 8910.42a
[Atrazine + S-metolachlor]/glyphosate Pre/Post 1.00 14.20 29.70a 379.56 7596.58a
Glyphosate Post 0.96 13.70 28.95a 367.24 7571.37a
Glyphosate + atrazine Post 1.02 14.80 28.00a 367.37 8736.40a
Glyphosate + [atrazine + oil] Post 1.00 14.40 29.27a 370.75 9133.12a
Glyphosate + S-metolachlor Post 1.02 15.00 28.70a 368.69 8250.52a
Glyphosate + [atrazine + simazine] Post 1.00 13.90 30.55a 362.42 9488.51a
Glyphosate + [atrazine + S-metolachlor] Post 0.98 14.10 30.20a 361.13 8600.21a
Glyphosate + [nicosulfuron + mesotrione] Post 1.01 14.40 29.20a 381.13 8360.13a
CV (%) 4.79 5.12 8.94 6.74 12.96

"Not significant at p < 0.05." Means followed by the same letters in the column do not differ by the Scott-Knott test at p < 0.05.

grain yields when glyphosate was associated with other herbicides, therefore, the crop can express its full productive potential.

either in pre- or postemergence applications. All herbicide applications were equal to the weeded control,
The low grain yield of the infested control (Table 7) surpassing the national average productivity, 5,488 kg-ha™,

reinforces the importance of adequate weed management; for the 2017/18 agricultural year (CONAB, 2019).
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CONCLUSIONS

All herbicide treatments showed to be selective to the hybrid
Forseed 2A521 PW, and present high efficacy of control of
alexandergrass, turnip and sunflower, not causing yield losses
in the crop.

Not applicable

The association of glyphosate with other herbicides
applied in pre- or post-emergence increased maize grain
yield by approximately 14% when compared to the use of
glyphosate in isolation.

Weed control with weeding or herbicides increased maize
grain yield by about 43%.
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