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Abstract

Vegetable seeds have high commercial value, in the field after sowed seeds were exposed fo
unfavorable environmental condifions capable of causing reductions in the yield. Thiamethoxam
is a bio-activator that may confer tolerance to stresses. In this regard, we aimed to evaluate
the influence of thiamethoxam in the physiological performance of four lots of fomato and
onion seeds. Seeds were treated with five doses of thiamethoxam, 0.0; 0.2; 0.4; 0.6 and 0.8 ml of
product per 1000 seeds. The effects of the seed treatments were evaluated by the assessments
of the first count of germination, sprouting test, cold test, accelerated aging and seedling’s
emergence in the greenhouse. The experimental design was completely randomized, with four
replicates per lot and by species. Data were submitted to analysis of variance and adjusted by
orthogonal polynomials, using the adjusting equation based on the significance of F test at 5%
probability. The bioactivator provided an increase in germination percentage, the first count
of ermination, germination after accelerated aging, cold test and seedling's emergence for
low vigor seed lots. The bioactivator thiamethoxam stimulates the physiological performance of
tomato and onion seeds. Doses of 0.5 to 0.6 mL of thiamethoxam per 1000 seeds of tomato and
onion correspond to technical maximum efficiency.
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Infroduction

In vegetables, the delay and the lack of
uniformity in the initial plant development can
reflect in the final product quality and so well
reducing its commercial value, for example in
lettuce, cabbage, carrotf, cauliflower, eggplant
and onion (Kikute & Marcos Filho, 2007). Among
vegetables species propagated by seeds, the
onion (Allium cepa L.) calls attenfion in both
national and international scenario, aside with
tomato (Solanum lycopersicon) due to economic
importance given by high production and by
income it guarantee (Rodrigues et al., 2007).

Because of the onion floral biology,
the seeds from the same umbel have different

maturafion fimes, which can cause difference
in the seeds quality from the same inflorescence
(Nascimento & Freitas, 2008). The tomato seeds,
as other vegetables, own the high commercial
value and often are imported, a regular event
to the hybrids, showing the needing of high
physiological quality of the seeds (Martins et al.,
2006).

One of the
success of the vegetables species has been the
difficulty to obtain seeds capable of provides the
establishment of culture with the ideal population
and with uniform and vigorous seedlings (Alves
et al., 2012). To occur a better expression of the
set of atftributes that ascertain the seed potential

limiting factors for the
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performance afterits sowingin a field or during the
storage phase, it is necessary the seed tfreatment,
which isimportant by the facility of execution, low
cost and high efficiency over several aspects, as
further the confrol over pathogens and pests,
allowing even to help the seedling’s emergence
and the development of the plants exposed to
the hydric stress (Balardin et al., 2011).

The bioactivators
complex substances modifiers of the growing,
and capable of act in the franscription of the
plant DNA, in the genetic expression, in the
membrane proteins, in the metabolic enzymes
and mineral nutrition (Castro et al., 2005).

The
showed a bioactivator effect in the physiological
process resulting posifively in the increase on the
expression of the vigor and in the phytomass
gain, increasing the photosynthetic rate and
originating deeper roots (Almeida et al., 2009).
It has a phytotonic action, resulting in a faster
plant development, and consequently a better
vigor expressing. According to Almeida et al.
(2009), the product thiamethoxam promotes
the physiologic performance of carrot seeds
subjected to a hydric stress and the treated
seeds with this product show significant increases
in the expression of physiological quality.

In this contfext, taking the
information about the thiamethoxam effect and

are organics and

insecticide thiamethoxam has

lack of

the potential benefits which the treatment can
provide, it was aimed to evaluate its influence
in the physiologic performance of onion and
tfomato seeds.

Material and Methods
The work was developed at the
didactic laboratory of seed analysis and at the
greenhouse of the Plant Science Department
of the Eliseu Maciel Agronomy College from the
Federal University of Pelotas, Campus Capdo do
Ledo. Four commercial lots of each of tomato
and onion seeds were used in the experiments.
The seeds were freated with five doses (0.0, 0.2;
0.4; 0.6 and 0.8 mL) of the product thiamethoxam
(Cruiser® 350 FS) with 1000 seeds. The spray
(product + distilled water) was applied using a
graduated pipette at the bottom of a fransparent
plastic bag and distributed at the fransparent

plastic bag walls until the height of 15 cm. The
spray volume used was of 0.1mL/1000 seeds.
After that, the seeds were manually shaken for
two minutes.

The treatments effects were evaluated
by the following assessments:

Water content — using the oven method
over 105 + 3°C for 24 hours with two samples of 4.5
g for each seed lof, following the methodology
suggested by RAS (Brazil, 2009).

Seed germination - 50 seeds of each
seed lot were used four samples, distributed in
gerbox-type clear plastic boxes, over two sheets
of damped blotting paper with 2.5 fimes the
weight of the dry paper. After the components
have been mounted, the plastics bags with the
tomato seeds were covered and put in a BOD
chamber set to keep the temperature between
20-30°C with eight hours of light and sixteen
hours in the dark. The gerbox containing the
onion seeds were taken to a germinator set af
the constant temperature of 20 °C. The counting
were made at the fifth ant fourteenth day and in
the sixth and twelfth day after the sowing for the
tomato and the onion seeds, respectively. The
experiment installation and the evaluations were
made according fo the rules for seed analysis
(Brazil, 2009), computing the percentages of
normal seedlings for each replicate.

First count of germination — Carried out
together with the germination test, it is the record
the normal seedling percentage registered in the
first counting of the germination fest, made for
tomato and onion seeds, respectively on the fifth
and sixth day after sowing. The evaluations were
made according fo the rules for seed analysis
(Brazil, 2009), computing the percentages of
normal seedlings for each replicate.

Cold test — Used four samples of 50 seeds
for each treatment, in tfransparent plastic bags
over two sheets of moistened blotting paper
with 2.5 fimes the height of the dry paper, and
kept in a refrigerator set at 10°C, for seven days.
After that, the tomato seeds were put in a BOD
chamber set at 20-30°C with eight hours of light
and sixteen hours of dark. The onion seeds were
placed in germinator set at 20 °C. The evaluations
were made following the rules for seed analysis
(Brazil, 2009). The counting of normal seedlings
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was assessed at the fifth (tomato) and sixth
(onion) days after the installation of the test and
the results showed as percentages.

Accelerated aging - conducted with
4.0g of seeds, distributed in a suspended wire
inside gerbox-type clear
plastic boxes. Inside the gerbox, 40 mL of water

mesh and placed

were added and, right after, the boxes were
taken fo an incubator, regulated at an ongoing
temperature of 41°C, over 72h and after that
submifted to the germination fest, as previously
described. The evaluation was realized at the fifth
(tomato) and sixth (onion) days after the sowing,
computing the percentage of normal seedlings
(Krzyzanowsky et al., 1999).

Seedling’s emergence in greenhouse
— four samples of 50 seeds where distributed
in frays, containing commercial substrate
Plantmax®. The trays were kept in a greenhouse
and the evaluations were made after fourteen
days affer the sowing, computing seedlings with
length equal or higher to 2.0cm. The results were
indicated in percentage of seedling emergence
(Krzyzanowsky et al., 1999).

The experimental
completely randomized, with four replicates for

design used was

each lot and species. The data were submitted to
analysis of variance and adjusted by orthogonal

polynomials, using the adjusted equation based
in the F-test with a significance level of 5%. When
there wasn't significance in the data, they were
expressed just through the exposition of points.
For the execution of the stafistical analysis
system for Windows (WinStat, v 1.0) (Machado &
Conceicdo, 2003) was used.

Results and Discussion

According to data contained in the
Table 1, the fomato and onion seeds lofs had
initial quality, being possible fo
distinguish between the lots 1 and 2, as the
most vigorous and the lots 3 and 4, as the less

a different

vigorous, according to the value of seedlings
emergence, for both species. The seeds vigour
can be comprehended as that propriety of the
seeds that ascertain the potential for a faster
and equal seedling emergence and for the
development of normal seedlings over a wide
range of field conditions (AOSA, 2009). In this
way, the seedling emergence is the best test to
simulate the establishment of seedlings on the
field, which do not happen when the standard
germination test is used, because it is conducted
in ideal conditions of substrate, tfemperature and
humidity, making able the maximum expression
of normal seedlings (Larré et al., 2007).

Table 1. Initial physiological quality of fomato and onion seeds lofts.

Tomato Onion
Evaluation Lots Lots

1 2 3 4 1 2 3 4
Water percentage (%) 9.4 9.1 9.6 9.5 5.7 6.0 6.0 5.8
Germination (%) 96 96 86 87 96 98 85 84
1st count of germination (%) 94 94 82 81 92 90 80 81
Cold test (%) 92 93 81 82 21 92 80 84
Accelerated aging (%) 94 93 82 83 92 90 81 80
Seedling emergence in greenhouse (%) 94 94 83 82 94 924 81 82

The greatest increase on the germination
percentage of the less vigorous lofs of fomato
(Figure 1A) and onion (Figure 1B) was observed
in the seeds treated with thiamethoxam. It was
observed that the more vigorous lofs showed
minor increases compared to the zero dose.
However, the lofs that showed the minor vigour,
the gains in the germination percentage and
vigour were significant, reaching 13 percentage
points for both tomato and onion seeds.

The highest
the similar doses for both species, reaching

increases occurred in

maximum efficiency at the doses 0.65 and
0.51 mL/1000 seeds, for the lots 3 and 4 of
tomato seeds, respectively. For the onion seeds
lots, the doses of higher efficiency were 0.64
and 0.52 mL/1000 seeds respectively for the
lots 3 and 4. The increments in the germination
were accentfuated and varied according to
the lofs. For tomato cultivation this increment
reached to 11 percentage points in the lot 3
and 9 percentage points in comparing with the
unfreated seeds. For onion seeds, the increment
was around 10 percentage poinfs on the lofs
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3 and 4. The germination of the high vigorous
lots (1 and 2) of both treated species with the
bioativator did not differ from the zero dose due
to the high percentage of initial germination in
these lots, with values equal to or higher than 96%.
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In carrots (Almeida et al., 2009) and rice (Almeida
et al., 2011) seeds was also observed that the

thiamethoxam increased the germination
expression.
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Figure 1. Germination (%) of four lots of tomato seeds (a) and four lots of onion seeds.

According to Figures 2A and 2B, the
freatment with the bioativator grant an increase
in the percentage of normal seedlings on the first
count of germination of tomato and onion seeds,
adjusting in a quadratic function curve similar
to the germination one. Up from the zero dose,
the curve was crescent, giving an increment
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of 12 percentage points for the less vigorous
lots of fomato (2A) and the onion (2B) seeds in
the higher dose. The thiamethoxam possibly
speed up the germination of the seeds by the
stimulation of enzymatic activity that provides a
seedling emergence more uniform and a better
initial development (Deuner et al., 2014).
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Figure 2. First count of germination (%) of four lots of tomato seeds (A) and four lots of onion seeds (B) treated with doses of

thiamethoxam.

As it could been seen in the Figures 3A
and 3B the germination after the accelerated
aging of the tomato and the onion seeds,
respectively, treated with thiamethoxam showed
a good variation, according to the lots , with the
maximum of 10 percentage points on the lofs 3
and 4. The germination increment after the aging

test happened after the zero dose and the poinfts
of maximum fluctuated between the doses
values from 0.53 10 0.63 mL/1000 seeds, according
to lots and species. In respect to achieved results,
it is possible to note the stimulating effect of the
thiamethoxam, especially in the less vigorous
lots. Probably, this better resistance happened,
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probably, because the thiamethoxam can
move between the plant cells and activate
many physiological reactions, with the expression
of functional proteins related to plant defense
mechanisms to act against the factors of stress as
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droughts, high temperature, toxic effects among
others, improving the productivity, leaf and root
areas and, as proven in soybean seeds (Castro
et al., 2007).
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Figure 3. Accelerated aging (%) of four lots of tomato seeds (A) and four lots of onion seeds (Treated with doses of thiamethoxam.

The seeds showed
accentuated variation in the cold “test” when
seeds, reaching
an average of 12 percentage points, in the
maximum dose of fechnical efficiency, in the lots
3 and 4 and of 2 to 3 percentage points in lof
2, for the tomato (Figure 4A) and onion (Figure

4B) seeds, respectively. Increments happened

freated an

compared with untreated
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after the zero dose until 0.43 to 0.6 mL/1000 seeds
for the lots 2, 3 and 4 of fomato seeds. To onion,
the higher values were observed in the doses
between 0.51 and 0.68 mL/1000 seeds for lots 2,
3 and 4. These results highlight once again the
positive effect of the bioactivator on seeds of less
vigorous lots, helping in the germination process.
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Figure 4. Cold "test” (%) of four lots of tomato seeds (A) and four lots of onion seeds (B)tfreated with doses of thiamethoxam.

In the Figures 5A and 5B are represented
in the trend curves of seedling emergence to
three lots of tomato seeds (Figure 5A) and two
lots of onion seeds (Figure 5B). The seedlings had
the emergence stimulated when freated with

thiamethoxam, with increases according to dose
elevation, showing increases from the dose zero
unfil 0.5 mL/1000 seeds. Positive differences in
relation to zero dose occurred, according to the
seed lots, from 10 to 12 percentage points in the

Com. Sci., Bom Jesus, v.9 n.1, p.19-25, Jan./Mar. 2018

23



Plant Production and Crop Protection

lots 3 and 4 and one percentage point for the lot
2 of tomato. Both species showed similar answers.
The increase on seed emergence percentage
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happened after the zero dose and had the
maximum effect in doses between 0.53 and 0.60
mL/1000 seeds for both species lots.
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Figure 5. Seedling emergence (%) of four lots of tomato seeds (A) and four lots of onion seeds (B) treated with doses of

thiamethoxam.

Similarly,  soybean seeds freated

with  thiamethoxam showed higher level of
aminoacids, enzyme activity and synthesis of
plant hormones which increase the answer of
the plants to these proteins, and these events
provided significantly increases on the production
and lowering the time of culture establishment in
the field, making it more tolerant to stress factors
(Almeida et al., 2009).

The product was more efficient in
stimulating the seed performance in lots with
lower vigor. In all parameters, the increases
of quality randomized according to the lof
and the product dose that presented a better
efficiency, and in this respect, it was similar for
every evaluated test. The answer curves showed
crescent tendency from zero dose to maximum
efficiency dose, followed by a small reduction
when compared to the maximum efficiency
dose, but keeping it higher than the zero dose.

The application of thiamethoxam can
be relevant for tomato and onion crops that may
show a low germination, slow and irregular, with
“uninform” seedling emergence. The product
acts as an opfimizer, allowing the expression of
the seed germination potential, accelerating the
root growth andimproving the nutrient absorption
by plants. These characteristics of thiamethoxam
aside to seeds of high physiological attributes
can increase the production capacity of these

Crops.

The use of bioactvator substances in
seeds of vegetable crops constitutes a potentially
advantageous fechnique because the elevation
the physiological potential expression,
particularly with respect to sefting speed, it is
recommended fo surpass the adverse ambient

of

conditions (Deuner et al., 2014).

Conclusions
The bioactvator thiamethoxam
promotes the physiological performance of

onion and tomato seeds. Doses about 0.5 to 0.6
mL of thiamethoxam per 1000 seeds provide the
maximum technical efficiency.
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