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Maximum contact time of fertilizer with “Piata

implantation of integrated systems

ABSTRACT

Information related to mixing seeds of palisade? grass with fertilizers isare scarce and
contradictory. Goal of this study was to determine the maximum contact time without
significant damage on physiological quality of Piatd grass seeds when are mixed with 05-25-
15 fertilizer. The trial was carried out in a completely randomized design with six treatments
and four replications. Treatments consisted of contact time of the seeds with fertilizer: 0, 24,
48, 72, 96 and 120 hours. Seeds water content was measured and then they were submitted
to germination tests, first germination counting, tetrazolium, electrical conductivity,
accelerated aging and emergency in sand and, the emergency speed index was calculated.
Except for the water content, there was effect of fertilizer contact time with the seeds for all

fertilizer must be done for up to 63 hours before sowing.
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1. INTRODUCTION

Integration between agriculture and livestock is an efficient method for recovering degraded
pastures, increase in agricultural income and reduction in greenhouse gas emissions [1, 2].
It improves profitability by assuring cattle performance in the dry season. Besides, it
increases biomass cover for proper no-till cropping systems, especially when using grasses
as cover crops. Mato_Grosso State, in North-Western Brazil, has the largest grain farming
and the largest cattle herd in the country.

The most common way to integrate grain crops farming with beef cattle in this area,
improving sustainability of local agricultural systems, is a combination as crop sucession of

ex A. Rich.) Stapf, Poaceael], that can be grazed after maize harvest. The system is locally
called "off season bovine", referring to an interseasonal cattle finishing. Grass sowing is
carried out just prior, concurrent or subsequent to maize seeding. In the case of
simultaneous seeding with maize, forage seed many times is mixed with the fertilizer.

However, seed contact with fertilizers can cause economic losses when maximum contact
time limits are not respected. This results in reduced plant stand, leading to lower total
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forage dry matter production, geopardizing cattle yields in the dry season and reducing [ Comment [u2]: jeopardizing?

biomass cover for the next soybeans no-till seeding.

Many fertilizers, during their manufacturing process, undergo the action of strong acids.
Residual effect of these acids can negatively influence seed's germination and vigor,
consequently reducing number of seedlings. Other fertilizers have a high salt content that

can damage seeds when in contact. There are also fthose with high hygroscopicity, - { comment [u3]: I would change those by the
absorbing water from ambient, reducing physiological quality of seeds when mixed with word fertilizers
them.

A trial carried out by the authors cited in the reference_[3] using the NPK formula 04-14-08, it
was found that as contact time of the fertilizer with seeds of B. brizantha cv. Marandu
increased -germination but theand vigor wasere reduced. The authors emphasize that the
salt on potassium chloride can influence seeds' water content, resulting in poorer
germination as well as it can break seeds' tegument, resulting in increased electrical
conductivity. That study recommended a mixture should be held for a maximum of 12 hours
to obtain better results at sowing. The authors cited in the reference [4] argue that
emergency of B. brizantha_seedlings is not affected since the mixture of seeds with
phosphate fertilizers and formulations to not exceed 96 hours prior to sowing.

Given this diversity of results, goal of this study was to determine the maximum contact time

without significant damage on physiological quality of B. brizantha cv. BRS Piata grass seed - [ Formatted: Font: Italic

mixed with 05-25-15 fertilizer.
2. MATERIAL AND METHODS
The experiment was carried out in the Seed Laboratory at the Federal University of Mato

Grosso in 2015. The trial was carried out in a completely randomized design with six
treatments and four repetitions. —Treatments were contact times of Piatd grass seed

[{Brachiaria_brizantha_(syn. Urochloa_brizantha) cv. Piatd BRS]) with the fertilizer: 0, 24, 48, [ comment [u4]: In kew word you put cv. BRS

72, 96 and 120 hours. Fertilizer used was the—formulation 05-25-15_NPK formulation, Piata

commonly used for maize, composed by monoammonium phosphate, superphosphate, triple
superphosphate and potassium chloride.

To adjust the ratio between seeds and fertilizer, it was necessary to establish the cultural
value of the given seeds batch, sowing rate and amount of fertilizer. To determine the
cultural value (CV), purity and viability tests were carried out. Usually, germination is used to
determine cultural value of seeds, however, this study used the viable seeds test, since it
became the most commonly used analysis in the forage seeds market after the Brazilian
regulation Normative Instruction n° 30 [5] was published.

In the purity test, two 5.0 g sub-samples were used, separating Piata grass seeds from other
seeds as well as inert particles [6], using sieve and clamp. Subsequently, fractions were
weighed and results added together and compared to the initial mass, following the
tolerance required by the Brazilian Rules for Seed Analysis [6]. Proportion of pure seed was
expressed as percentage.

The lot of Piata grass seeds used was in the study had 75% purity and 80% viability by the
tetrazolium test, following the methodology from-frem Brazilian Rules for Seed Analysis [6],
resulting in cultural value of 60%. Thus, the fertilizer/seed rate used was 60:1. The mixtures
were placed in plastic bags for time periods pre-set for each treatment. Seeds from the
control treatment (time zero) had no contact with the fertilizer. At the schedule times manual
separation of seeds was carried out using sieves and clamps. Seeds water content was
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measured and the following tests were carried out: germination, first germination counting,
tetrazolium, electrical conductivity, accelerated aging and emergency in sand. Finally
emergency speed index was calculated.

For determining water content, three samples of 4.0 g each were placed in oven for 24 hours
at 105+1°C temperature. After drying, samples were cooled down and weighted with
analytical scale [6].

The methodology used for the standard germination test is described in Brazilian Rules for
Seed Analysis_[6], using four replicates of 50 seeds for each treatment, i.e, contact time of
seeds with the fertilizer. Seeds were equidistantly laid in "gerbox" type germination boxes
over two sheets of blotting paper substrate moistened with distilled water at the rate of two
and half times the weight of the dry paper. Then, the boxes were taken to BOD germinating
chamber with adjustable photoperiod of 12 hours and alternating temperature 35/20°C (12
hours in light at 35°C and 12 hours in absence of light at 20°C). First counting was carried
out on the seventh day, considering as germinated the seeds with at least 1mm primary root.
On the 21st day the last counting was carried out to determine the percentage of
germination.

Seed viability was determined by the tetrazolium test using four replications of 50 seeds
each treatment. Seeds were pre-moistened between germination paper sheets and placed in
growth chamber for 18 hours without light at temperature of 30°C. Subsequently, they were
cut longitudinally to expose the embryo and only one of the seeds' parts was put in contact
with the tetrazolium salt solution (2, 3, 5 triphenyltetrazolium chloride) at 0.5%, and placed in
BOD for 3 hours to dye seeds having living tissue. Next, seeds were washed and read was
carried out according to RAS [6], classifying them into viable and non-viable.

Electric conductivity was measured as described in AOSA [7]. Four samples of 50 seeds
were use, which were weighed on analytical balance and placed in a plastic container with
75 mL of distilled water and then brought to the growth chamber where they remained for a
period of 24 hours at 25°C. Afterwards, exudates released were measuredude using a
conductivity meter. Results were expressed in uS cm-' g-".

For the accelerated aging test, the methodology proposed by_the authors cited in the
reference_[8] was followed, where seeds were distributed on aluminum screen attached to
"gerbox" type boxes with 40 mL of distilled water at the bottom. Afterwards boxes were
covered and placed in a growth chamber for a period of 36 hours at 42 °C. Standard
germination test was carried out reading the germinated seeds after seven days.

For the emerging test, seeds were sown in trays under light incidence for 12 hours, using 50
seeds per repetition. In each tray were placed 2.5 kg of washed sand, screened and
sterilized at 1051 °C for 24 hours. Seeds were placed in sand at a depth of 1 cm (Brazsil,
2009), and the humidity kept around 60% of field capacity. During 21 days, i.e, until
emerging stabilization, a daily counting was carried out, considering emerged the seedlings
1 mm high above substrate level. The daily count of seedlings was necessary to determine
the emergency speed index (ESI) calculated according to the methodology described by the
authors cited in the reference [9].

Data were submitted to analysis of variance and regression analysis at 5% probability.



126
127
128
129
130

131

137

142
143
144
145
146
147
148
149
150
151
152
153

154

3. RESULTS AND DISCUSSION

There was a negative linear effect between contact time of seeds with the fertilizer for all
variables, except for the electrical conductivity, which was described by positive linear
model, and the water content, which did not vary.

Regardless of contact time with the fertilizer, seeds water content was in average 10.09%.
The absence of alteration in the water content of the seeds can come from the storage of the
seeds in semipermeable packaging, making it difficult to absorb moisture from the air. In
addition, the chemical composition of the seeds, influenced by genetics, environmental
conditions and plant traits [10], may alter the hygroscopicity of the seeds, and fatty acids
have a hydrophobic characteristic, and with an antagonistic relation to the content of protein
[11].

With opposite results, the authors cited in the reference [12] observed a positive linear effect
for water content in Brachiaria ruziziensis_ R. Germ. & C. M. Evrard, seeds in contact with
urea. The authors attributed this effect to the high hygroscopicity of the fertilizer, which could
have transferred excess water over to the seeds. In the case of this work, NPK formulation
05-25-15 contains no urea.

There was a reduction of 36.4; 36.7; and 25.0% in the germination rate, first count and
viability of Piata grass seeds having contact time of 120 hours when comparing to seeds that
had no contact with the fertilizer (Figure 1).
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Figure 1. Germination percentage (A), first count of germination (B) and viability (C) of
Brachiaria_brizantha cv. Piatd seeds according to time of contact with the fertilizer NPK 05-
25-15.

Probably due to tegument rupture, embryo exposure and electrolyte leakage (confirmed by
the results of the electrical conductivity test), caused by factors intrinsic to the fertilizer, with
acid pH and salinity index high. Moreover, the rapid absorption of water by the seed during
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the imbibition phase may influence the germination and viability process, as it causes
damage to the seeds' tissues [13, 14].

Similar results were found by the authors cited in the reference [15], who tested seed contact
time of Brachiaria_brizantha with triple superphosphate.

In this work, germination percentages obtained in the standard germination test were lower
than the results from the tetrazolium test (Figures 1A and 1C), what shows that part of viable
seeds did not germinate. This may be caused by pathogen action or physiological dormancy
that occurs in Brachiaria seeds, as observed by the authors cited in the reference [16, 17].
According to Instrucdo_Normativa n° 30 (Brasil, 2008; 2010), for selling Brachiaria_brizantha
seeds, it is necessary germination or viability of 60%; therefore, this batch has reached
market standard only through the analysis of viability.

The higher the seed contact time with fertilizer, the higher were electrical conductivity values
(Figure 2A) with 170.0% increase when comparing 120 hours contact with no contact. This
increase was expected, since the fertilizer has acid residues and high salinity, what can
damage seed integument, releasing electrolytes, increasing levels of electrical conductivity.
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182 | Figure 2. Electrical conductivity (A) and accelerated aging (B) of Brachiaria_brizantha cv.

183

Piatad seeds according to time of contact with the fertilizer NPK 05-25-15.
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| The authors cited in the reference [18] evaluated Brachiaria_brizantha seeds in contact with

potassium chloride only and found that there was a positive linear effect on values of
electrical conductivity. According to the authors, this increase is justified by the high salt
content of the fertilizer, which caused an increase in electrical conductivity rate up to 30
times higher than the values found in the control treatment, due to disruption of seed
integument and release of electrolytes, as well as to potassium chloride residue in the
seeds.

The authors cited in the reference [19] analyzing seeds of Brachiaria_brizantha cv. Marandu
in contact with granulated single superphosphate, powdered single superphosphate and
granulated monoammonium phosphate also observed a positive linear increase in electrical
conductivity values when seeds remained in touch with the single superphosphate, either
granulated or powdered.

As contact time of Piatd grass seeds with the fertilizer increased, there was a 65.0%
reduction in germination in those submitted to the accelerated aging test when comparing
contact time of 120 hours with no contact (Figure 2B). This shows reduction in seed vigor by
increasing seeds contact time with the fertilizer. However, for seeds that had no contact with
the fertilizer (time zero), there was higher percentage of germination in the accelerated aging
test (69.5%) than in the standard germination test (57.7%), what was probably caused by
breaking physiological dormancy or reducing pathogens level in seeds due to high
temperatures in the accelerated aging test.

The authors cited in the reference [20] analyzing seeds of Brachiaria_brizantha cv. MG-5
Vitdria, concluded that accelerated aging is a method capable of overcoming the
physiological seeds dormancy.

As for the emergency of Piatd grass seedlings, there was a 30.8% decrease when
comparing 120 hours contact time with no contact (Figure 3A). When comparing these
results with those obtained in standard germination test (Figure 1A), there is a higher
percentage of emergency, which indicates that the seed in the sand in emergency test was
better able to express their productive potential, as the values were closer to those in the
viability test (Figure 1C).
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| Figure3. Emergency percentage (A) and emergency speed index (B) of Brachiaria_brizantha

cv. Piata seeds according to time of contact with the fertilizer NPK 05-25-15.

This effect may be due to the increase of seed contact surface with sand or by different
conditions for the development of pathogens present in seed surface. The authors cited in
the reference [18] evaluating Brachiaria_brizantha seeds in contact with potassium chloride,
obtained results similar to those found in this work, in which some contact times in the
emergency test exceeded the germination values.

Like results for emergency rates, values found for emergency speed index (EVI) decreased
when seed contact time with the fertilizer was increased, following a negative linear pattern,
with a 34.8% decrease when comparing 120 hours contact time with the control (Figure 3B).
The authors cited in the reference [21] found similar results when testing Brachiaria
brizantha seed contact time with the NPK formulation 04-14-08.

Considering that for the marketing Brachiaria_brizantha seeds it is accepted a minimum
germination or viability of 60% [22, 23], standard was kept by the viability test until 85 hours
after mixing the seeds with the NPK fertilizer 05-25-15.
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Regarding germination, using the standard germination test (on paper method) it was
observed a result below the minimum standard required for marketing. However, adopting
the emergency test on sand as germination test, what is possible, as described in the RAS
[6], the standard germination levels required on Instrugdo_Normativa n® 30 [22] are kept,
when Piata grass seeds are left in contact with the fertilizer for no more than 63 hours. The
authors cited in the reference [4] evaluating Brachiaria_brizantha seeds in contact with
phosphate fertilizers, potassium chloride and powdered formulations observed for all studied
fertilizers, a negative effect on seeds at a 96-hour contact time.

Therefore, for large farms, or to speed up seeding logistics, Piatd grass seeds can be mixed
with the NPK formulation 05-25-15 up to 63 hours before sowing, keeping acceptable seeds
viability and seedling emergence (60%) [22, 23], can origin implantation of integration
between agriculture and livestock, with adequate stand of grass seedling in area.

4. CONCLUSION

It is recommended simultaneous sowing of grass Piatad up to 63 hours after mixing the seeds
with the fertilizer NPK 05-25-15.
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