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Herbicide selectivity in the early development of Alexander palm

and peach palm

Seletividade de herbicidas no desenvolvimento inicial de palmeira-

real australiana e palmeira pupunha

Juliana Roberta Gobi Queiroz!*; Antonio Carlos Silva Junior?;
Maria Renata Rocha Pereira’; Dagoberto Martins*

Abstract

Herbicides are an efficient weed-control method, and herbicide selectivity with regard to palm species
is an important subject of agricultural research. Owing to a lack of studies in the literature regarding
the use of herbicides on palm trees, especially during the early stages of growth, the present study
aimed to evaluate the selectivity of some herbicides during the early development of Alexander palm
(Archontophoenix alexandrae) and peach palm (Bactris gasipaes) seedlings. The study was conducted
in two seasons in a completely randomized design with eight treatments and four repetitions. The
herbicide treatments and dosages (g i.a. ha'), were as follows: fluazifop-p-butyl (93.8), sethoxydim
(184.0), quizalofop-p-ethyl (75.0) clethodim + fenoxaprop-p-ethyl (50.0 + 50.0), fomesafen (225.0),
lactofen (168.0), and nicosulfuron (50.0), and a no-herbicide control was included. The seedlings of
both types of trees were transplanted into 3.1-L plastic containers. In the first study, herbicide was
applied to Alexander palm seedlings of 25-30 cm in height. In the second study, herbicide was applied
to Alexander palm seedlings of 30—40 cm in height. Herbicide was applied to peach palm tree seedlings
of 40-55 cm in height in both studies. In peach palms only, the herbicides caused slight visible damage
during early development. Collectively, the results suggested that all herbicides used are selective and
can be used on peach palms during the various stages of development when there are one to four leaves.
For Alexander palms, fluazifop-p-butyl, quizalofop-p-ethyl, and lactofen were the only herbicides that
did not affect early development during the stages when the plant had one to four leaves.

Key words: Archentophoenix alexandrae. Bactris gasipaes. Phytotoxicity. Seedlings. Ornamental.
Palm heart.

Resumo

O uso de herbicidas destaca-se como método eficiente no controle de plantas daninhas e a seletividade
destes as espécies de palmeira ¢ um aspecto importante a ser avaliado. Devido a escassez de trabalhos
na literatura com relagdo ao uso de herbicidas em palmeiras, principalmente para os estigios
iniciais de crescimento, este estudo teve como objetivo avaliar a seletividade de alguns herbicidas
no desenvolvimento inicial de mudas de palmeira-real australiana (Archentophoenix alexandrae) e
de palmeira pupunha (Bactris gasipaes). O estudo foi conduzido em duas épocas, em delineamento
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experimental inteiramente casualizado, com oito tratamentos e quatro repetigdes. Os tratamentos foram
herbicidas e doses, em g i.a. ha': fluazifop-p-butyl (93,8), sethoxydim (184,0), quizalofop-p-ethyl
(75,0), clethodim + fenoxaprop-p-ethyl (50,0 + 50,0), fomesafen (225,0), lactofen (168,0), nicosulfuron
(50,0) e testemunha sem aplicacdo de herbicida. As mudas de ambas as palmeiras foram transplantadas
para vasos plasticos de 3,1L. A aplicacdo foi realizada sobre mudas de palmeira-real australiana com
25 a 30 cm de estatura no primeiro estudo e 30 a 40 cm no segundo estudo ¢ em mudas da palmeira
pupunha com 40 a 55 cm nos dois estudos. Os herbicidas causaram leves injurias visuais durante o
desenvolvimento inicial apenas nas plantas de palmeira pupunha. Todos os herbicidas utilizados foram
seletivos ¢ podem ser utilizados para a palmeira pupunha nos estadios de desenvolvimento de 1 a 4
folhas. Para a palmeira-real australiana apenas fluazifop-p-butyl, quizalofop-p-ethyl e lactofen nao
afetaram o desenvolvimento inicial nos estadios de desenvolvimento de 1 a 4 folhas.

Palavras-chave: Archentophoenix alexandrae. Bactris gasipaes. Fitotoxicidade. Mudas. Ornamental.

palmiteiro.

Introduction

Palm trees have high ornamental value and
are widely used in landscaping. They also have
considerable economic importance as a food source
and for providing raw material for the fiber industry
and for oils, beverages, and wax.

The
alexandrae, Wendl. & Drude) is originally from the

Alexander palm  (Archontophoenix
western coast of Australia and is used worldwide for
ornamental purposes; it is also considered to be an
excellent source of palm heart (UZZO et al., 2004).
This species has adapted well to the environmental
conditions of Brazil; it has advantageous qualities
such as early maturation and hardiness, and its palm
heart has a good flavor (FRASSON; LOPES, 2002).
Peach palm (Bactris gasipaes, Kunth) can also be
used to meet domestic and international demand
for palm heart due to its desirable characteristics
of ease of cultivation and the high quality of palm
heart it produces.

When grown under suitable conditions, peach
palm grows rapidly, is hardy, produces good-quality
palm heart, and has adequate tillering, which makes
it a focus for intensive research and development for
cultivation in various tropical areas of the Americas
(ANEFALOS et al., 2010). Adverse biotic and
abiotic effects have occurred for various reasons,
including the expansion of palm heart cultivation in
several regions of Brazil, the possibility of planting
throughout the year (including during unfavorable

times), the high demand for seedlings, and

inappropriate management practices during seedling
production (SANTOS et al., 2007). The presence of
weeds in a crop can reduce growth and productivity.
In this case, as palm trees have a poorly developed
root system (GARCIA; FONSECA, 1991), which
is also delicate and superficial (FERREIRA et al.,
1995; LOPES et al., 2014), weed control through
plowing, disking, or manual cultivation can cause
damage to the plants (OLIVEIRA JUNIOR et al.,
2005).

Thus, the use of herbicides stands out as an
Herbicide
selectivity, with regard to these species, is an
important aspect to be evaluated in the management
of the plants, both with regard to development
and aesthetic quality, when the plants are intended
for ornamental use. Therefore, the present study
aimed to evaluate herbicide selectivity in the early
development of Alexander palm seedlings and
peach palm seedlings.

efficient method of weed control.

Material and Methods

The study was initiated and conducted in a
greenhouse at FCA/UNESP, Botucatu campus, Sao
Paulo, in a completely randomized design with eight
treatments and four repetitions over two seasons.
Herbicide was applied to Alexander palm seedlings
(A. alexandrae) of 25-0 cm in height (1-year and
4-months old) in the first study, which took place in
April 2013. The Alexander palm seedlings were 30—
40 cm in height at the time of the second study (1-
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year and 10-months-old) in October 2013. During
both years of the study, herbicide was applied to
the peach palm seedlings (B. gasipaes), which
varied from 40-5 cm in height. The peach palm
seedlings were 1-year and 5-months-old at the time
of the first study, and were 1-year and 11-months-
old at the time of the second study. Seedlings were
transplanted to plastic containers with a capacity
of 3.1 L, which were filled with soil classified as
Red-Yellow Latosol (EMBRAPA, 2013). Fertilizer
was added based on the results of soil analysis
(AGUIAR et al., 2014). The treatments consisted of
the following herbicides in the following dosages
(g i.a. ha'): fluazifop-p-butyl (93.8), sethoxydim
(184.0), quizalofop-p-ethyl (75.0), clethodim +
fenoxaprop- p-ethyl (50.0 + 50.0), fomesafen
(225.0), lactofen (168.0), nicosulfuron (50.0), and an
untreated control. ASSIST adjuvant was used with
sethoxydim herbicide, according to manufacturer’s
recommendations. The package inserts of the other
treatment used in this study do not recommend the
application of an adjuvant in the form of spray.

To apply the herbicides, a pressurized CO,
backpack sprayer was used, equipped with spray
nozzles Teejet XR 11002VS flat fan, spaced 50 cm
apart, under a constant working pressure of 200 kPa,
which provided a spray volume of 200 L ha'. The
environmental conditions at the time of application
were as follows: temperature of 27°C, 72% relative
humidity, and 1.8 m s winds during the first study,
and 24°C, 60% relative humidity, and winds of 1 m
s during the second study.

Phytotoxicity was visually assessed at 7, 14,
21, 28, 35, 42, and 49 days after spraying (DAS),
using a rating scale from SBCPD (1995), where
‘0’ corresponds to no injury observed in the plants
and ‘100’ corresponds to plant death. The following
were also evaluated: plant height (from the base to
the apex of the top leaf, completely unfurled), the
number of fully unfurled leaves, and the dry mass
of shoots at the end of each study. For the peach
palm, the dry mass of shoots was collected at 49
DAS (first study) and 42 DAS (second study),
and for the Alexander palm it was collected at 42

DAS (first and second studies). The results were
submitted to analysis of variance using the F test,
and the treatment means were compared using the
t-test at 5% probability.

Results and Discussion

In the first study, all herbicides caused mild
symptoms of injury to peach palm (B. gasipaes)
plants at 14 DAS. Fomesafen was the most
phytotoxic to peach palm, and its application
resulted in the development of white spots on the
younger leaves (Table 1).

For most herbicides, the symptoms dissipated
over time. At 42 DAS, only plants treated with
sethoxydim and fomesafen herbicides still showed
slight damage to the leaves. However, by the end
of the study, at 49 DAS, signs of damage had
dissipated in response to all the chemical treatments
tested (Table 1).

In the second study, no visual signs of damage
were observed in the peach palm plants, so a score
of zero was assigned to all herbicides. This result
might have been related to the age of the seedlings
used in the second study, which were a little older.

Queiroz et al. (2016) evaluated the selectivity
of herbicides in Euterpes oleracea (acai palm)
seedlings, using the same herbicides as the present
study, and found that although the plants showed
mild signs of damage, these were no longer observed
at 49 DAS, as was found in the present study.

In another study investigating the selectivity of
herbicides used on native species, Brancalion et
al. (2009) observed that sethoxydim was selective
for Euterpe edulis palms (called “Palmeira jugara”
in common Brazilian Portuguese) and Syagrus
romanzoffiana palms (called “Palmeira jeriva” in
common Brazilian Portuguese), which corroborates
the data observed herein. In the case of sethoxydim,
selectivity may be related to enzymatic insensitivity,
which constitutes the main selectivity mechanism
of acetyl-coenzyme A carboxylase inhibitors
(ACCase) (LOPEZ-OVEJERO et al., 2008).
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Table 1. Percentage of visual phytotoxicity in Bactris gasipaes plants after the application of various herbicides.
Botucatu/SP, 2013 (first study).

Doses Phytotoxicity (%)
Treatments (g ha") 7 14 21 28 35 42 49
DAS!
1. fluazifop-p-butyl 93.8 0.0 l5¢ 33c¢ 30c 2.0c 0.0c 0.0
2. sethoxydim? 184 0.0 35b 63b 7.5a 58b 1.0b 0.0
3. quizalofop-p-ethyl 75 0.0 33Db 45¢ 45D 33c¢ 0.0c 0.0
4. (clethodim + fenox.)? 50+ 50 0.0 30D 35¢ 30c¢c 25¢ 0.0c 0.0
5. fomesafen 225 0.0 75a 9.0a 8.0a 8.0a 1.8 a 0.0
6. lactofen 168 0.0 2.8b 4.0c 30c¢ 30c 0.0c 0.0
7. nicosulfuron 50 0.0 2.8b 40c 28¢ 25¢ 0.0c 0.0
8. Control - - - - - - - -
F treatment - 22.64 18.01" 15.23" 26.18" 15.18" -
CV (%)* - 22.9 19.6 22.8 223 92.1 -
LSD? - 1.18 1.42 1.35 1.26 0.53 -

Means followed by the same letter on the column do not differ significantly between the different treatment by ¢ test (P<0.05);
'DAS - Days After Spraying; >Added mineral oil ASSIST (1.0 L ha''); *(clethodim + fenoxaprop-p-ethyl); “Coefficient of variation;

SLSD — Least Significant Difference; *significant at level (p<0.05).

Similarly, for Alexander palm, no visual signs
of damage or phytotoxicity were observed up to
42 DAS. These results corroborate the findings
reported by Oliveira Junior et al. (2005), who found
that the herbicides fluazifop-p-butyl, nicosulfuron,
and sethoxydim were also visually selective for
peach palm seedlings. In this context, the selectivity
of PROTOX
species can be attributed to either poor absorption
herbicide, herbicide
sequestration, or increased concentration of the
PROTOX mitochondrial enzyme (HIGGINS et al.,
1988; MATSUMOTO et al., 1999; WARABI et al.,
2001). Furthermore, the selectivity of herbicides
inhibitors of acetolactate synthase (ALS) in some

inhibitor herbicides in tolerant

and translocation of the

crops is mainly based on the ability of plants to
rapidly metabolize the herbicide into non-toxic
forms (SWEESTER et al., 1982). The speed of
metabolism can vary depending on species, stage of
plant development, and environment (SILVA et al.,
2006). Therefore, some of these processes probably
occurred in palm plants, despite the fact that they did
not present visual signs of damage when subjected
to the herbicides studied.

Moreover, in the first study, the application of
herbicides resulted in no negative effect on height
and dry mass of peach palm plants (Table 2).
However, the herbicides quizalofop-p-ethyl and
nicosulfuron resulted in increased accumulation of
shoot dry mass in the first study. A similar result was
not observed in the second study (Table 3). Notably,
with regard to the herbicide nicosulfuron, in some
studies such as that by Silva et al. (2003), it was
observed that this herbicide increased the uptake of
nitrogen, phosphorus, and potassium in corn leaves.
The same herbicide probably also aided the growth
and development of the B. gasipaes palm.

In the second study with peach palms in 2014, a
negative effect on plant height was observed only
for the herbicide sethoxydim; which resulted in
the lowest plant height recorded at the end of the
study. However, none of the herbicides negatively
influenced the accumulation of dry mass in peach
palm shoots (Table 3). It is noteworthy that in
the second study, the dry mass increased with the
application of the herbicides quizalofop-p-ethyl and
nicosulfuron.
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Table 2. Effect of various herbicides on height and dry mass of Bactris gasipaes plants. Botucatu/SP, 2013 (first

study).

Doses Height (cm) DM?
Treatments (g ha) 7 14 21 DZiSI 35 42 49 (@)
1. fluazifop-p-butyl 93.8 54.0 55.0 55.3 553 553 55.5 55.8 440D
2. sethoxydim? 184 53.8 53.8 54.0 54.0 54.0 54.0 54.0 5.71 ab
3. quizalofop-p-ethyl 75 53.0 53.0 53.0 53.0 533 53.3 53.0 5.10b
4. (clethodim+fenox.)* 50+ 50 57.8 58.0 58.0 58.0 58.0 58.0 58.0 825a
5. fomesafen 225 50.0 50.5 50.8 50.8 50.8 50.8 50.8 5.18b
6. lactofen 168 51.8 523 52.5 53.5 52.5 52.0 52.0 4.68 b
7. nicosulfuron 50 47.5 47.8 47.8 47.8 47.8 47.8 47.8 5.55 ab
8. Control - 59.0 59.3 59.8 59.8 59.8 59.8 59.8 478 b
F treatment 0.69= 0.71™ 0.69™ 0.74= 0.72 0.68™ 0.68™ 1.64"
CV (%)’ 17.0 16.6 17.1 17.0 16.0 17.2 17.0 34.6
LSD¢ 13.34 13,13 13.54 1345 12.64 13.54 13.40 2.78

Means followed by the same letter on the column do not differ significantly between the different treatment by ¢ test (P<0.05);
'DAS — Days After Spraying; “Dry Mass; *Added mineral oil ASSIST (1.0 L ha''); (clethodim + fenoxaprop-p-ethyl); *Coefficient
of variation; °LSD — Least Significant Difference. *significant at level (p<0.05); ns — not significant.

Table 3. Effect of various herbicides on height and dry mass of Bactris gasipaes plants. Botucatu/SP, 2013 (second

study).

Doses Height (cm) DM?
Treatments (g ha") 7 14 Zi)ASI 28 35 42 (@
1. fluazifop-p-butyl 93.8 43.6 abc  44.8abc 458bc 46.4abc 46.6ab 483 ab 7.03 ab
2. sethoxydim? 184 404 ¢ 414 ¢ 421¢c 425¢ 434b 440b 6.62ab
3. quizalofop-p-ethyl 75 51.1abc 524 abc 52.8bc 52.8abc 53.0ab 533ab 8.15a
4. (clethodim + fenox.)* 50+50 421c¢ 448 abc 453 bc 454abc 455ab 46.0ab 7.0l ab
5. fomesafen 225 55.6a 56.1 a 56.1 a 56.4 a 56.4 a 56.5a 5.45 ab
6. lactofen 168 42.1c¢ 44.1 be 449bc 449 bc 45.1ab 45.6ab 5.68ab
7. nicosulfuron 50 483 abc 483 abc 485bc 485abc 485ab 49.1ab 7.8l a
8. Control - 54.8 ab 55.0 ab 55.0a 55.0 ab 553 a 554 a 5.00b
F treatment 247 2.00" 1.81° 1.81° 1.65 1.54" 1417
CV (%)’ 16.3 16.1 15.9 15.6 15.8 15.3 28.8
LSD¢ 11.31 11.47 11.38 11.22 11.40 11.21 2.80

Means followed by the same letter on the column do not differ significantly between the different treatment by # test (P<0.05);
'DAS — Days After Spraying; *Dry Mass; *Added mineral oil ASSIST (1.0 L ha™'); *(clethodim + fenoxaprop-p-ethyl); SCoefficient
of variation; °LSD — Least Significant Difference; *significant at level (p<0.05).

A previous study (QUEIROZ et al.,, 2016)

examined FEuterpes edulis (agai palm) seedlings
that were treated with the same herbicides studied
herein, and their results showed that sethoxydim did
not reduce the height or accumulation of dry mass
in plant shoots, as was also observed in the present

study.

Regarding the number of unfurled leaves of

peach palm plants, both in the first (2013) and second
study (2014), no negative effect was observed
following the application of the different herbicides
tested, regardless of the time of observation (Tables
4 and 5).

2895
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Table 4. Effect of various herbicides on the number of fully unfurled leaves of Bactris gasipaes. Botucatu/SP, 2013

(first study).
Doses Number of leaves
Treatments (g ha') 14 21 28 35 42 49
DAS!

1. fluazifop-p-butyl 93.8 3.5 3.5 3.5 3.5 35 3.5 3.5
2. sethoxydim? 184 3.5 3.5 3.8 3.8 3.8 3.8 3.8
3. quizalofop-p-ethyl 75 4.0 4.0 43 43 43 43 43
4. (clethodim + fenox.)? 50+ 50 3.5 3.5 3.5 3.5 3.5 3.5 3.5
5. fomesafen 225 3.5 3.5 3.5 3.5 3.5 3.5 3.5
6. lactofen 168 3.8 3.8 3.8 3.8 3.8 3.8 3.8
7. nicosulfuron 50 3.8 3.8 3.8 3.8 3.8 3.8 3.8
8. Control - 3.8 3.8 3.8 3.8 3.8 3.8 3.8
F treatment 0.76™ 0.76™ 0.68™ 0.59™ 0.99™ 0.14 0.14™
CV (%)* 19.4 19.4 26.4 25.5 25.0 25.4 25.4
LSD? 1.10 1.10 1.47 1.43 1.36 1.38 1.38

'DAS - Days After Spraying; >Added mineral oil ASSIST (1.0 L ha''); *(clethodim + fenoxaprop-p-ethyl); “Coefficient of variation;

SLSD — Least Significant Difference; ns — not significant.

Table 5. Effect of various herbicides on the number of fully unfurled leaves of Bactris gasipaes. Botucatu/SP, 2013

(second study).
Doses Number of leaves
Treatments (g ha") 7 14 21 28 35 42
DAS!

1. fluazifop-p-butyl 93.8 2.0 2.3 2.3 2.8 2.8 3.0
2. sethoxydim? 184 2.0 2.3 2.3 2.3 2.8 3.0
3. quizalofop-p-ethyl 75 1.8 2.5 2.5 2.5 2.8 3.0
4. (clethodim + fenox.)> 50 + 50 2.0 2.5 2.5 3.0 3.0 3.0
5. fomesafen 225 4.3 4.3 4.3 4.3 4.3 5.0
6. lactofen 168 1.5 1.8 2.0 2.0 2.3 2.5
7. nicosulfuron 50 1.5 1.8 1.8 2.0 2.0 2.3
8. Control - 3.8 3.8 3.8 3.8 4.3 4.5
F treatment 15.7m 6.13m 8.15™ 6.04" 7.55m™ 7.79
CV (%)* 22.6 27.9 23.1 23.8 20.3 20.9
LSD? 2.84 2.62 2.90 2.98 2.89 2.77

'DAS — Days After Spraying; 2Added mineral 0il ASSIST (1.0 L ha'); *(clethodim + fenoxaprop-p-ethyl); “Coefficient of variation;

SLSD - Least Significant Difference; ns — not significant.

Visually, none of the herbicides caused damage
to Alexander palm seedlings in either study, so
a score of zero was assigned for all evaluation
periods. As for height and accumulation of dry mass
in the shoots of Alexander palms, no negative effect
was observed in the first study (Table 6). However,
in the second study, the application of sethoxydim
herbicide had a negative effect on plant height at
the end of the evaluation (Table 7), which was

also found with B. gasipaes in the second study
(Table 3). The use of sethoxydim herbicide, along
with (clethodim + fenoxaprop-p-ethyl), resulted in
decreased accumulation of shoot dry mass (Table
7), which was not observed in the first study (Table
6). These negative results, depending on the season
and species, suggest that there is a need for further
studies on the safe use of these herbicides for these
species of palm tree.
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Table 6. Effect of various herbicides on height and dry mass of Archontophoenix alexandrae plants. Botucatu/SP,
2013 (first study).

Doses Height (cm) DM?
Treatments (g ha') T 1_ il ___________ % _1 — 28 35 42 (@
1. fluazifop-p-butyl 93.8 26.1b 273D 27.8b 28.6b 20.8b 31.0b 248 ¢
2. sethoxydim® 184 29.0ab 295ab 295ab 295D 30.5b 33.1ab 2.93 bc
3. quizalofop-p-ethyl 75 28.1ab 293ab 29.6ab 29.6b 30.0b 31.1b 3.01 be
4. (clethodim + fenox.)* 50+50 286ab 289ab 293ab 293D 30.5b 323ab  3.23 abc
5. fomesafen 225 30.6 a 314a 324a 341a 353 a 36.5a 3.94 ab
6. lactofen 168 26.5b 27.5ab 293ab 31.1ab 31.9ab 32.1ab 2.75c¢
7. nicosulfuron 50 309a 309ab 31.1ab 314ab 31.5ab 324ab 423a
8. Control - 279ab 296ab 30.1ab 309ab 310D 31.8b 3.05 be
F treatment 1.60" 1.22° 1.03" 1.63" 1.49° 1.25° 2.55°
CV (%)’ 9.5 9.1 9.4 9.1 9.2 9.6 23.3
LSD¢ 3.99 3.88 4.13 4.07 4.22 4.59 1.10

Means followed by the same letter on the column do not differ significantly between the different treatment by ¢ test (P<0.05);
'DAS — Days After Spraying; “Dry Mass; *Added mineral oil ASSIST (1.0 L ha''); (clethodim + fenoxaprop-p-ethyl); *Coefficient
of variation; °LSD — Least Significant Difference; *significant at level (p<0.05).

Table 7. Effect of various herbicides on height and dry mass of Archontophoenix alexandrae plants. Botucatu/SP,
2013 (second study).

Doses Height (cm) DM?
Treatments (g ha') 7 14 21 — 28 35 42 (@)
1. fluazifop-p-butyl 93.8 445 a 454 a 46.9 a 470 a 47.0 a 473a 8.02ab
2. sethoxydim 3 184 33.0b 33.6b 33.5b 33.6b 34.1b 348b 6.04b
3. quizalofop-p-ethyl 75 39.5 ab 40.6 ab 43.5 ab 44.0 ab 443 ab 45.6 ab 6.55 ab
4. (cleth. + fenox.)* 50+50  37.1ab 37.1 ab 37.9 ab 38.0 ab 38.4 ab 389ab 597D
5. fomesafen 225 38.8 ab 38.5 ab 38.9 ab 39.1 ab 39.9 ab 409 ab 7.01 ab
6. lactofen 168 40.6 ab 40.9 ab 41.3 ab 41.3 ab 41.4 ab 41.3ab 7.02 ab
7. nicosulfuron 50 37.8 ab 38.3 ab 38.5 ab 38.5 ab 38.3 ab 383 ab 6.55ab
8. Control - 458 a 46.3 a 470 a 474 a 48.4 a 493a 950a
F treatment 1.65" 1.50° 1.60" 1.64° 1.64" 161" 1.09°
CV (%)’ 16.1 17.1 18.1 18.1 18.1 18.6 31.7
LSD¢ 9.29 10.00 10.82 10.84 10.97 11.38 3.28

Means followed by the same letter on the column do not differ significantly between the different treatment by # test (P<0.05);
'DAS — Days After Spraying; *Dry Mass; *Added mineral oil ASSIST (1.0 L ha™'); *(clethodim + fenoxaprop-p-ethyl); SCoefficient
of variation; °LSD — Least Significant Difference; *significant at level (p<0.05).

With respect to the Alexander palm, in the first a negative effect was observed on the growth of
study no deleterious effect on the number of leaves  Alexander palm leaves with the application of the
was found to result from the application of different  herbicides sethoxydim, (clethodim + fenoxaprop-p-
herbicides (Table 8). However, in the second study, ethyl), and nicosulfuron (Table 9).
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Table 8. Effect of various herbicides on the number of fully unfurled leaves of Archontophoenix alexandrae. Botucatu/
SP, 2013 (first study).

Doses Number of leaves
Treatments (g ha") 7 14 21 28 35 42
DAS!
1. fluazifop-p-butyl 93.8 4.0 4.0 43 43 43 43
2. sethoxydim? 184 43 4.0 4.0 4.5 4.8 4.8
3. quizalofop-p-ethyl 75 4.0 4.0 4.0 4.0 4.0 43
4. clethodim + fenoxaprop-p-ethyl 50 +50 4.0 4.0 4.0 4.0 4.0 43
5. fomesafen 225 4.0 4.3 4.5 4.8 4.8 5.0
6. lactofen 168 3.8 4.5 4.5 4.5 4.5 4.5
7. nicosulfuron 50 3.8 3.8 3.8 43 43 43
8. Control - 43 43 43 4.3 4.3 4.5
F treatment 0.28s 1.18m 1.53m 0.59s 0.33n 0.90™
CV (%)’ 17.9 12.9 11.9 15.4 16.6 15.3
LSD* 1.05 0.76 0.70 0.96 1.05 1.00

'DAS — Days After Spraying; >Added mineral 0il ASSIST (1.0 L ha!); *Coefficient of variation; “LSD — Least Significant Difference;
ns — not significant.

Table 9. Effect of various herbicides on the number of fully unfurled leaves of Archontophoenix alexandrae. Botucatu/
SP, 2013 (second study).

Doses Number of leaves
Treatments (g ha") 7 14 21 28 35 42
DAS!

1. fluazifop-p-butyl 93.8 4.0a 43a 43a 43 45a 4.3 ab
2. sethoxydim ? 184 3.5ab 3.5ab 3.5ab 3.8 3.8 ab 3.8 bc
3. quizalofop-p-ethyl 75 3.5ab 3.5ab 3.8 ab 3.8 4.0 ab 4.3 ab
4. (cleth. + fenox.)? 50+ 50 3.5 ab 3.5ab 3.5 ab 3.5 3.8 ab 3.8 be
5. fomesafen 225 30b 30b 30b 35 3.8ab 3.8 bc
6. lactofen 168 3.3 ab 3.5ab 3.5ab 3.5 3.5ab 4.3 ab
7. nicosulfuron 50 3.3 ab 3.3ab 3.3ab 33 33b 30c
8. Control - 3.8ab 3.8ab 3.8ab 38 4.3 ab 48a
F treatment 1.01° 1.62" L.11° 0.66" 1.30° 2.35"
CV (%)* 17.9 18.0 19.9 19.9 18.2 17.3
LSD’ 0.91 0.92 1.03 1.06 1.02 1.00

Means followed by the same letter on the column do not differ significantly between the different treatment by # test (P<0.05);
'DAS — Days After Spraying; 2Added mineral 0il ASSIST (1.0 L ha'); *(clethodim + fenoxaprop-p-ethyl); “Coefficient of variation;
SLSD - Least Significant Difference; *significant at level (p<0.05); ns — not significant.

As forthe herbicides fomesafen and nicosulfuron, for Alexander palm (Table 9). Therefore, further
regardless of the absence of negative effects on plant  studies on these herbicides are still needed in order
height and accumulation of dry mass (Table 7), the to gather data on their selectivity with regard to this
reduction in the number of leaves in the second palm tree species.
study (2014) raises concerns about its selectivity
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Conclusions

No visual damage was observed in Alexander
palm plants upon treatment with the herbicides
tested in this study, whereas peach palms subjected

to herbicide treatment in the second study

showed evidence of damage. Thus, all herbicides
investigated in this study may be viably used for
peach palms. The herbicides fluazifop-p-butyl,
quizalofop-p-ethyl, and lactofen did not affect the
early development of Alexander palm.
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