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At the application time of sugarcane ripeners, most times, morning glory plants, that have escaped,
survived or emerged, are entwined on sugarcane stalks and these plants are at this time in different
reproductive stages (and it becomes more difficult to control) causing a mechanical and crop yield
damage. The main aim of this research was to evaluate sugarcane crop ripeners effect on the seeds
germination, seedling development and the abscission of the reproductive structures of morning glory.
-1
-1
The treatments consist of five ripeners: ethyl-trinexapac (300 ga.i.ha ), glyphosate (216 ga.i.ha ),
-1
-1
-1
fluazifop-p-butyl (75 ga.i.ha ), sulfometuron-methyl (15 ga.i.ha ), ethephon (480 ga.i.ha ) and one
control plot (without ripener application). They were applied during the reproductive stages of morning
glory. The experimental design used was completely randomized design with four replications and six
treatments, to a total of 24 plots. After ripeners application, abscised reproductive structures were
counted to determine the percentage of abscission. The seeds of each phenological stage were
collected when it reached the point of physiological maturity and it was set to germinate in Petri dishes
to evaluate the germination rate, germination mean time, germination velocity, initial growth and dry
mass weight. Trinexapac-ethyl, glyphosate and fluazifop-P-butyl application when plants are with open
flowers can reduce seed viability. Glyphosate showed the smallest length value and it can affect
seedling growth. Glyphosate and ethephon caused the highest percentages of abscission of morning
glory reproductive structures and they can contribute to reduce the seeds inflow to the soils.
Key words: Abscission, Ipomoea hederifolia, plant growth regulator, reproductive structure

INTRODUCTION
Sugarcane became one of the main crops of Brazilian
economy (Mapa, 2016). In the last decades the system
passed through major changes due the prohibition of
burning the sugarcane areas before harvesting in São

Paulo state, mainly because of environmental and social
impacts derived from the crop (Monqueiro et al., 2011).
With the adoption of this practice, harvesting after
burning is being substituted with raw sugarcane
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Table 1. Phenological stages of Ipomoea hederifolia submitted to
application of different ripeners in the flowering and fruiting
period.

Phenophases
Beginning of flowering organs
Closed flowers
Open flowers
Fruits

Stage
1º - G51
2º - G55
3º - G65
4º - G75
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and/or viability of these seeds still on the mother-plant as
well as hinder the development of seedlings represent
promising implements for weed management.
Given all that has been explained above, the aim of this
work is to evaluate the usage of sugarcane ripeners on
the
seed
germination,
seedling
development
andreproductive structures abscission of I. hederifolia.

MATERIALS AND METHODS

harvesting, following progressive legal restrictions. As a
consequence, the raw sugarcane system provided
important modifications for weeds (Kuva et al., 2011).
The remaining straw above the surface that originates
from the harvesting process changes the light,
temperature and humidity conditions, and these factors
favor the development of weeds with voluble stems in
those areas, such as the morning glory (Azania et al.,
2011).
The morning glory develops at the same time with the
biggest sugarcane growth phase, and adult specimens
become intertwined in stalks and leaves, hindering the
crop development, the agricultural practices and
harvesting operations (Azania et al., 2002). Silva et al.
(2009) verified that the presence of Ipomoea hederifolia
during the entire crop cycle of RB855536 sugarcane
reduces 46% of its productivity. The same authors also
wrote that during harvesting, its fruits and seeds may be
found attached to the mother-plant, thus allowing the
dissemination of these seeds by the harvester machines
to medium and long distances.
After the biggest sugarcane growth phase, the
stabilization of its growth and the maturation starts.
During this process, the morning glory plants show
various flowering fluxes that, usually, coincide with the
sugarcane ripener application. Most of these chemicals
are used to provide a consistent ripening effect on
sugarcane, to suppress flowering (which can reduce
sugar content) and to enhance sucrose concentration
(Dalley and Richard Jr., 2010). Among traditional
products used as sugarcane ripeners that belong to
growth inhibitors group or herbicide compounds group
are
glyphosate,
sulfometuron-methyl,
ethephon,
trinexapac-ethyl, and fluazifop-P-butyl (Leite et al., 2008).
This way, it is expected that ripeners applied on these
plants may reduce the fruit production and, consequently,
seeds. This abortion induction and or seed reduction may
happen depending on the reproductive stage of the
plant.New alternatives which egress blockage of viable
weed seeds on the ground, eliminating the production

The experiment was developed at Universidade Estadual Paulista
“Júlio de Mesquita Filho”, Jaboticabal Campus, São Paulo State,
located at 21°14‟05” S, 48°17‟09” W coordinate and 615 m altitude.
I. hederifolia seeds were seeded on raised beds of 50 cm width and
50 cm length.
As soon as the species had reached the four stages (or
phenophases) needed for the experiments, five ripeners were
applied: ethyl-trinexapac (300 ga.i.ha-1), glyphosate (216 ga.i.ha-1),
fluazifop-p-butyl (75 ga.i.ha-1), sulfometuron-methyl (15 ga.i.ha-1)
and ethephon (480 ga.i.ha-1) on the I. hederifolia plants, and a
control plot was left without application.
On I. hederifolia, those stages were defined following Bleiholder
et al. (1991), through the BBCH-Code scale, which enables one to
identify weeds development stages (Table 1). Each stage was
marked with different colored ribbon strip, to identify which flowering
of fructification stage that branch was on the application day. The
experimental design used was completely randomized design with
four replications and six treatments, to a total of 24 plots. For each
plot, 30 reproductive structures per stage were marked, to a total of
124 reproductive structures per plot.
Ripener application was performed with a CO2 pressurized
backpack sprayer equipped with a XR 110.02 nozzle. The
equipment was regulated at 2.2 bar pressure applying 200 L.ha-1 of
herbicide mix.
After the ripener application, daily observations were carried out
on the number of marked structures on which abscission was
carried out in each phenophase during the period between ripener
application and seed harvesting, to determine the percentage of
structures that suffered abscission. After that, the fruits of each
treatment, when they have reached maturation point, were
harvested for their seeds (right before the dehiscence).
For the next part of the experiment, the seeds were tested
through tetrazolium chloride test for each batch (Brasil, 2009).
Seeds were then put to germinate on Petri dishes with filter paper
as medium, embedded with 2.5 times the weight of paper on water
and arranged on BOD (Biological Oxygen Demand) germination
chambers at 27°C temperature. The experiment was conducted on
completely randomized design, with four replications and 25 seeds
per Petri dish. Daily observations were carried for 15 days after the
first seed germinated (radical > 2 mm), counting the number of
germinated seeds.
Thereafter, the seeds from each stage were evaluated by the
germination test, through analyzing the germination rate,
germination velocity index (Maguire, 1962), mean germination time
(Labouriau, 1983), length and dry matter of seedlings aerial parts
and roots.
The results were analyzed on completely random design on a
6x4 split-plot design (treatments x stage), being the whole-plot A
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Table 2. Interaction effect between treatments and reproductive stages on abcsission percentage of reproductive stages of morning glory.

Treatments

Beginning of flowering organs

Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Aa

70.5
Bb
10.5
Aa
64.5
Bb
7.0
Bb
11.5
Bab
7.5
244*

Closed flowers
Open flowers
Abscission (%)
Bbc
Bc
27.1
21.5
Cb
Cb
5.0
8.2
Ab
Ac
42.3
34.0
Cb
Cb
7.5
7.0
Cb
BCb
7.7
10.2
Ca
Cab
10.0
4.0
59.74**
34.91**

Fruits
Aab

30.7
ABa
25.3
Cd
11.5
BCa
18.3
ABa
25.7
Db
2.5
29.54**

F
139.33**
22.49**
134.47**
8.63**
18.44**
3.22*

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages. **
Significant at 1% probability through F-test. * Significant at 5% probability trough F-test. F (treatments x stages) = 51.95**; VC (%) plots = 21.02; VC (%)
split-plots = 19.27.

and split-plot B. Results were submitted to analysis of variance and
means compared through the Tukey test at 5% probability.

RESULTS AND DISCUSSION
Abscission of reproductive structures
Analyzing the treatments among each stage, all the
applied products provoked increase on abscission
percentage when compared to the control plot (Table 2).
The results obtained with glyphosate show a more
harmful effect on the beginning of flowering structures,
still closed flowers and open flowers, at 57, 32 and 30%,
respectively, compared to the control plot. Viator et al
(2003) showed increased number of cotton bolls
abscised per plant with the increasing of glyphosate
rates.
When the fruits were formed, the abscission due to
glyphosate application is 9% higher. In this stage, the
abscission was very low (35% lower than previous
stages).
Ethephon application caused an increase of 63, 17, 28
and 28% on beginning of flowering structures, closed
flowers, open flowers and fruits stages, when compared
to the control plot. On the remaining treatments
(trinexapac-ethyl, Fluazifop-P-butyl and sulfometuronmethyl), the results differ only on the fruit stages, on a
20% higher mean value. Hole and Hardwick (1978),
Iglesias et al. (2006), Ninot and Romero (2012) reported
that ethephon may promote the abscission of different
plant organs such as leaves, flowers, and fruits.
Among the stages, it is possible to see the application
on the beginning of flowering organs, closed and open
flowers promoted the highest abscission rates when
glyphosate and ethephon were applied. The application
on the fruits, all treatments provided increase on the
abscission rates.
The results found for glyphosate and its effects on the
abscission rates in the reproductive stages may be

explained by the raise of ethylene and the consequential
cellulase activity raise on the abscission zones,
diminishing the resistance to abscission. That occurs
because amino acid and ureid biosynthesis branches into
tryptophan, phenylanine and tyrosine synthesis, which is
inhibited by glyphosate, or in glycine, serine, cysteine and
methionine. When the first branch is inhibited, the second
one is more induced. It is possible to find the presence of
methionine in it, which is the precursor of ethylene
synthesis (Yamada and Castro, 2007).
The abscission of flowering structures; abscission after
ethephon application may occur due to auxin transport
inhibition caused by ethylene liberation that happens
when the product contact the plant tissue. Auxin is
produced in the leaves and an auxin gradient from the
leaf blade to the stem keeps the petiole abscission zone
insensitive to ethylene. The ethylene diminishes the auxin
activity for the reduction of its synthesis and transport as
well as raise of its destruction (Taiz and Zeiger, 2013).
The physiological effect of IAA, in this process, is to
reduce the sensibility of the abscission zone to ethylene.
On low IAA concentrations, the “active” ethylene, after
the application, result in abscission (Bangerth, 2000).

Germination percentage
At the beginning of flowering stages, it can be noted that
with or without application, there are no significant
differences, however, the germination being lower than in
the later stages (Table 3).
Analyzing the stage closed flowers; the ripeners have
results similar to the control. On open flowers, the
treatments as a whole, caused reduction related to the
control plot, of 26%. At fruit stage, the ripeners do not
differ among themselves or the control plot.
Germination on the beginning of the flowering
structures may have occurred due the dormancy
mechanism characteristic of some weed species, e.g.
primary dormancy, which, following Viana et al. (2008), is
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Table 3. Interaction effect between treatments and reproductive stages on germination percentage of morning glory seeds.

Treatments
Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Beginning of flowering organs
Ac

17.0
Ac
14.0
Ac
7.0
Ac
16.0
Ac
10.0
Ab
13.0
ns
0.65

Closed flowers Open flowers
Germination (%)
ABb
Bab
65.0
79.0
Bb
Bb
62.0
64.0
Aa
Bb
82.0
49.0
ABab
Bb
73.0
63.0
ABab
Bb
74.0
62.0
ABa
Aa
78.0
86.0
2.38*
6.40**

Fruits
Aa

89.0
Aa
86.0
Aa
76.0
Aa
82.0
Aa
81.0
Aa
94.0
ns
1.98

F
45.81**
41.56**
52.61**
38.31**
46.61**
62.68**

Means followed by different letters differ through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for
stages. ** Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages) = 2.20**; VC(%)
plots=15.92; VC(%) split-plots=15.84.

Table 4. Interaction effect between treatments and reproductive stages upon germination velocity index of morning glory.

Treatments
Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Beginning of flowering organs
Abc

15.2
ABb
11.2
Cc
5.2
Aab
14.2
BCb
6.1
BCb
7.1
9.47**

Closed flowers
Open flowers
Germination velocity índex
Aab
Bc
18.5
11.8
Bb
Bab
12.6
13.9
Aa
Bb
18.0
10.4
ABab
Bb
17.0
12.4
ABa
Ba
17.1
13.0
ABa
Aa
17.0
19.8
ns
2.27
5.46**

Fruits

F

Aa

9.02**
5.96**
20.28**
3.56*
14.32**
23.98**

20.8
Aa
18.6
Aa
16.6
Aa
17.6
Aa
15.8
Aa
21.3
2.53*

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages.
** Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages) = 5.35**; VC (%)
plots=22.43; VC (%) split-plots=17.87.

intrinsic of weed seeds, developed while still attached to
the mother-plant, remaining after the dispersion.
Likewise, dormancy is a perpetuation and defense
mechanism, producing seed lots with variation on the
germination times (Marcos Filho, 2005).
It is notable that in the fourth stage the mean
germination percentage was higher than in the initial
stages. Knowing that after the fecundation, seeds grow
fast in size and reaches a maximum growth in a short
period (Carvalho and Nakagawa, 2012), the usage of cell
division inhibitors, which molecules are ready for
translocation to the meristem tissues (Shaner et al.,
1984) and highly movable to the meristematic areas with
high growth rates (Rodrigues, 1995) explain, the
efficiency of ripeners on the initial stages of reproductive
development.

Velocity index
For the beginning of flowering structures, sulfometuronmethyl and ethephon are the ones that presented the
highest values among all treatments, taking a longer time
for germination processes (Table 4).

On the closed flowers stage, the ripeners showed results
similar to those obtained from the control plot, while the
open flowers stage showed mean values higher than the
control, as it happened to the germination percentage.
The effect of treatments on the fruits stage shows no
significant difference.
The germination velocity index was similar to the
pattern attained in the germination percentage for every
treatment, except for ethephon on the closed flowers
stage, being the lowest values for velocity for the also
lowest values of germination percentage. On the open
flowers stage, the values obtained from ripener
application treatments also don‟t go over the control
plot‟s. The vigor level of the seed may affect the plant
development and proportionate lower competition
capacity of these for light, water and nutrients with
neighboring plants. According to Oliveira et al. (2009) the
germination velocity test is based on the principle of
seeds that have lesser velocity are less vigorous.

Mean germination time
The effect of treatments on the mean germination time
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Table 5. Interaction effect between treatments and reproductive stages upon mean germination time (days) of morning glory.

Treatments

Beginning of flowering organs
Ca

Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

1.5
Ca
1.5
BCa
2.2
Ca
1.4
Aab
3.1
Aa
3.6
15.20**

Closed flowers
Open flowers
Mean germination time
Aa
Aa
1.3
1.7
Aa
Aa
1.4
1.6
Ab
Aa
1.4
1.7
Aa
Aa
1.4
2.2
Ab
Ab
1.3
1.6
Ab
Ab
1.7
1.3
ns
ns
0.54
1.51

Fruits
Aa

1.3
Aa
1.6
Aa
1.7
Aa
1.5
Ab
2.0
Aa
1.2
ns
1.35

F
ns

0.86
ns
0.20
ns
1.93
ns
2.56
10.87**
23.03**

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages. **
Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages)= 5.15**; VC (%) plots= 29.0; VC (%)
split-plots= 27.0.

Table 6. Interaction effect between treatments and stages upon the aerial parts length (mm) of morning glory seedlings.

Treatments

Beginning of flowering organs

Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Cc

43.5
BCb
49.7
BCa
48.6
ABbc
54.5
Ab
59.8
BCb
48.5
8.72**

Closed flowers
Open flowers
Aerial parts length (mm)
Abc
Ba
45.9
69.1
Ab
Aa
48.5
82.1
Bb
Ca
34.8
49.5
Ac
Aa
49.3
89.9
Ac
Ba
47.7
72.9
Ab
Ba
45.7
65.6
7.71**
52.97**

Fruits
ABb

52.2
Cb
43.1
BCa
44.9
Ab
57.8
BCc
47.7
BCb
45.6
8.25**

F
36.74**
86.77**
12.46**
93.05**
39.98**
25.54**

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages. **
Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages) = 12.24**; VC (%) plots = 10.3; VC
(%) split-plots = 9.95.

shows no significant difference, except in the beginning
of the flowering structures stage there is difference for
glyphosate, Fluazifop-P-butyl, sulfometuron-methyl e
ethephon, which exhibit the lowest time to germination
(Table 5). The comparison among the stages regarding
the treatments show the beginning of flowering structures
stages has a slower germination than the other
treatments.

Aerial parts and root length
The interaction results between stages and treatments
upon the aerial parts length are on Table 6. Glyphosate
treatment showed the lowest length when applied on
closed and open flowers, with a 24% variation, when it
was compared to control.
It is valid to point that for trinexapac-ethyl, fluazifop-Pbutyl and sulfumeturon-methyl, these treatments added
to the increase to in length, in some stages. Trinexapacethyl increases 9.0% when applied in the beginning of
flowering
structures
while
fluazifop-P-butyl
and
sulfumeturon-methyl increased 25 and 37% in the open

flowers. These treatments did not showed significant
differences on the others stage compared to the control
plot. For ethephon treatment, in all stages, the results
were similar to the control plot results.
Table 7 revealed the interaction results between
treatment and stages for root length. Glyphosate shows
lower results for every stage applied than any other.
When set against the control plot, the reductions are of
68, 10, 80 and 87%, for each of the treatments,
respectively.
Trinexapac-ethyl treatment, when compared to the
control plot, shows reduction of 18% (beginning of
flowering structures) and 22% (fruit). However, when in
the closed flowers, the root length was 67% higher.
As for the effect of fluazifop-p-buthyl on the length, it is
noted that, when applied in the beginning on flowering
structures and open flowers, there were 39 and 16%
lower than the control plot. Yet, when applied on the
closed flowers, the length was 77% higher. The results
from sulfometuron-methyl and ethephon were similar to
the control.
During the root length evaluation (third and fourth
stages), the seedlings from glyphosate application did not
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Table 7. Interaction effect between treatments and stages upon the root length (mm) of morning glory seedlings.

Treatments
Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Beginning of flowering organs

Closed flowers
Open flowers
Root length (mm)
BCc
ABa
28.9
46.4
ABab
Ba
36.7
43.0
Da
Cbc
18.7
10.3
Ab
Bab
37.5
42.5
ABb
ABa
34.6
45.3
CDc
Aa
20.7
51.3
16.18**
52.90**

CDb

37.3
Db
31.2
Eab
16.4
Aba
47.3
BCa
41.8
Aa
50.9
37.39**

Fruits
ABb

36.3
ABb
35.1
Cc
5.4
Bc
30.3
Bb
33.4
Ab
42.9
40.67**

F
14.31**
6.70**
10.06**
14.65**
9.04**
57.55**

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages. **
Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages) = 13.86**; VC (%) plots= 19.84; VC (%)
split-plots= 15.87.

Table 8. Interaction effect between treatments and stages of the aerial parts dry matter content (g) of morning glory seedlings.

Ripener
Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Beginning of
flowering organs
BCb

0.07
ABbc
0.09
Ab
0.10
Cc
0.04
BCc
0.07
Cc
0.06
8.04**

Closed flowers
Ca

0.12
BCa
0.13
ABa
0.16
Ca
0.12
Aa
0.17
Cbc
0.10
10.57**

Open flowers

Aerial parts dry matter (g)
Aa
0.14
Bc
0.07
ABb
0.11
Bb
0.08
Bc
0.07
Aa
0.15
20.69**

Fruits
Ab

0.13
Ab
0.11
Ab
0.12
Ab
0.09
Ab
0.12
Ab
0.12
3.42**

F

35.73**
9.61**
8.29**
15.43**
35.73**
19.46**

Means followed by different letters through Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages. **
Significant at 1% probability through F-test. * Significant at 5% probability trough F-test. F (treatments x stages)= 8.93**;VC (%) plots= 19.21; VC (%)
split-plots= 21.28.

show primary root development and didn‟t emit
secondary roots either. Pline et al. (2001) reported that
30% of absorbed glyphosate may be retained in the
reproductive tissues. Viator et al. (2003) reported that
squares and bolls of resistant cotton retained 0.2 to 3.7%
of the applied glyphosate. Funguetto et al. (2004)
presented results alike, studying the glyphosate effects
on non GMO soy plants, which had reduction in the root
structures due the inhibition of primary roots and the
secondary roots emission, being the hypocotyls
proportionally bigger than the primary root, characterizing
an anomaly.
The limitation on the root length may be explained by
the diminishing of IAA production during the seedling
development. As the translocation of glyphosate through
the plant occurs through symplastic way, the application
of agrochemicals on source organs (mature leaves)
enable the translocation of said product to sink organs
(growing organs) on the rest of the plant, simultaneously
to the photoassimilates (Peterson et al., 1978; Caseley
and Coupland, 1985; Franz et al., 1997), and so,
glyphosate would be translocated to the forming seeds in
the mother-plant, and by accumulating on the seeds, may

cause the inhibition of IAA hormone (indoleacetic acid
auxin) during the plant development. The IAA, hormone
produced on the tip regions of a plant (roots and stem), is
a substance related to the growth regulation, derived
from triptofan through many phases, and, also,
independent of triptofan, as does its precursor the indol3-glycerol phosphate, which depends on chorismate for
its formation. Glyphosate inhibits the synthesis of
chorismate as well as triptofan synthesis (Yamada and
Castro, 2007).

Aerial parts and roots dry matter content
On Table 8 are the interaction results between treatments
and stages upon aerial parts dry matter. For all
treatments, in fruits stage, the results did not differ from
control plot. When flowers were open, the dry matter
content for all treatments, except for ethephon,
decreased around 25% (glyphosate) and 50% (fluazifopP-butyl, sulfometuron-methyl and trinexapac-ethyl).
In the beginning of the flower structures and in the
closed flowers ethephon and sulfometuron-methyl
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Table 9. Interaction effect between treatments and stages upon the roots dry matter content (g) of morningglory seedlings.

Ripener
Ethephon
Fluazifop-P-butyl
Glyphosate
Sulfometuron-methyl
Trinexapac-ethyl
Control
F

Beginning of flowering organs
Ba

0.03
Aa
0.05
Cc
0.01
Bb
0.02
Bb
0.03
Cc
0.01
13.40**

Closed flowers
Open flowers
Roots dry matter (g)
ABa
BCb
0.05
0.02
Aa
Aa
0.07
0.05
Aa
BCb
0.07
0.02
Ba
BCb
0.04
0.03
ABa
Cb
0.06
0.01
ABa
ABab
0.05
0.04
4.34**
10.73**

Fruits
Ab

0.02
Ab
0.02
Ac
0.01
Ab
0.02
Ab
0.03
Abc
0.02
1.59**

F
12.80**
20.80**
40.40**
7.53**
19.00**
14.51**

Means followed by different letters differ trough Tukey test at 5% probability. Upper-case letters for treatments and lower-case letters for stages.
** Significant at 1% probability trough F-test. * Significant at 5% probability trough F-test. F (treatments x stages)= 5.85**; VC (%) plots= 33.95;
VC (%) split-plots= 35.76.

treatments showed the same results to control plot. As for
glyphosate and fluazifop-P-butyl, it increases the mass
when applied to the beginning of the flower structures
(about 58%) and in closed flowers, where both
accumulated 60% (glyphosate) and 30% (fluazifop-Pbutyl) more than the control.
Trinexapac-ethyl, in the beginning of the flower
structures, did not differ from control plot, while in the
closed flowers, it accumulated 70% more dry matter
content than control plot.
Table 9 shows the interaction results between
treatments and stages of roots dry matter. For the fruit
stage, as it happened in the aerial parts dry matter
content, no results were different. In the beginning of the
flowering stages, trinexapac-ethyl, fluazifop-P-butyl,
sulfumeturon-methyl and etephon have more dry matter
than the control. Fluazifop-P-butyl is the treatment that
most increased this parameter.
The application of these ripeners on the closed and
open flowers have similar results to the control plot,
except to trinexapac-ethyl treatment, on the open flowers
application, that provided the least dry matter
accumulation between the treatments, 75% lower than
control. The glyphosate results were similar to the control
in all stages.
The difference between the results of dry matter may
be related to the product accumulation in the seeds when
it receives the photoassimilates upon the seed formation
stage, and, though, the malformation of these during the
development of the mother-plant, causing negative
effects on the seed quality. It is also important to highlight
that the application of the products was before the fruits
reached the physiological maturity; therefore, the
photoassimilate transport was not finished (Carvalho and
Nakagawa, 2012).
The data found for the ripeners‟ applications on the
reproductive stage indicate that those ripeners may affect
the initial development of the seedlings which originated
from the mother-plant, and, hence, provide lesser
competition characteristics for light, water and nutrients

with the desirable crop. Besides, in having reduced fruit
and seed production, as well as increasing the abscission
of reproductive structures diminishes the weeds seed
bank resupplying.

Conclusion
-1

-1

Glyphosate (216 g a.e ha ) and ethephon (480 g a.i ha )
may reduce the egress of I. hederifolia to the ground.
-1
Trinexapac-ethyl (300 g a.i.ha ), glyphosate (216 g a.e
-1
-1
ha ) and fluazifop-P-butyl (75 g a.i.ha ) applied when
flowers are open, reduced the seeds viability.
-1
The application of glyphosate (216 g a.e ha ) during
the reproductive stages of Ipomoea hederifolia may affect
the seedlings development.
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