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The use of high-quality seeds is a premise for the implantation of pasture under sustainable
farming systems to livestock production. The usual practice is to mix Urochloa seeds with
nitrogenous to use these inputs. The objective of this study was to evaluate the effect of contact
time (0, 3, 6, 12, 24, 48, and 72 hours) and amounts (50, 100, and 150 kg N'l) of urea on Urochloa
brizantha seeds physiological quality. A completely randomized experimental design was used,
with three replicates. Seedling emergence, germination of normal and abnormal seedlings, and
dead seeds were evaluated. It was found that after 3 hours of contact, all seeds lose quality. The
number of dead seeds presented a significant (p <0.001) and negative correlation (91.7%) for the
number of normal seedlings. The mix ratio between urea and seed affects the seed deterioration
index, expressing lower seedlings emerged, concerning control treatment. The highest level of urea
(150 kg N'") decreased the emergence index by 23.3% related to the use lowest dose (50 kg N"). It
is concluded that the reduction in viability and vigor begins after 3 hours of contact with fertilizers,
so the number of unviable seeds highly increases after 48-hours of contact.
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INTRODUCTION

The pasturage is major agricultural land use in Brazil, largely
cultivated with grasses of the genus Urochloa (syn: Brachiaria
spp). Among these areas, significant part is under advanced
process of agronomic and biological degradation (Torres et al.,
2019; Valle Junior et al., 2019). Many areas are located in low
fertility soils, or are degraded due to improper management
practices use. It is known that integration of crop and livestock
systems represents a rational production alternative that
promotes the recovery of pastures, which several benefits to
farm activity are generated (Carvalho et al., 2018). The
integrated systems increase straw input, boosting organic
matter that promotes high water and nutrient retention
capacity, providing better forage plant development
conditions, optimizing the water and soil efficiency use
(Lopes, Guilherme 2016; Moraes et al., 2016; Philp et al.,
2019).

In order to implement integrated systems, a technique used is
intercropping of annual plants with grasses, often, in the
Brazilian Cerrado, using maize, sorghum and soybean with
brachiaria (Cagna et al., 2019). In simultaneous intercropping
systems, an alternative of implantation is the joint sowing of
the brachiaria and the application of mineral fertilizers, which
may be during the implantation of the graniferous crop or
over-sowing during the side dressing (Mateus et al., 2016;
Almeida ef al., 2017). Side dressing nitrogen fertilization is a
consolidated agronomic practice for several crop species
(Spackman et al., 2019), as it provides nutrientsat the most
appropriate time, associating the plant demand (Panisonet al.,
2019). Species of the Urochloa genus can be sown in both
cases, direct sowing and side dressingfertilization on corn crop
(Dan et al.; 2011). Sowing brachiaria after the establishment of
the main crop aims to establish a pasture with high
bromatological value and biomass yield (Taffarel et al., 2018),
with less interference inthe yield of the main crop and save in
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the same time, labor and fuel. The use of seeds with high
physiological quality is one of the requirements for the
formation of a well-established crop (Johann et al., 2019). In
this context, the mixture of seeds with fertilizers represents a
stress factor and an increase in seed deterioration rate (Amaral
et al., 2019). Mineral fertilizers have several characteristics
that promote decrease in seed physiological quality (Mateus et
al., 2007) causing loss of viability and vigor (Lima et al.,
2010). The objective of this study was to evaluate the viability
and physiological quality of Urochloa brizantha cv Piata seeds
under several contact periods and doses of urea.

MATERIAL AND METHODS

High quality seed of Urochloa brizantha (Brachiaria brizantha),
cv Piatd, were used as sowing materials. A nitrogen fertilizer,
urea, containing 46% N, with a salinity index of 76% in
relation to sodium nitrate was used to mix with the seeds. For
the definition of the proportions a sowing rate for Urochloa
brizantha, pure seeds presenting 90% of viability value were
used. The tested proportions between seeds and fertilizer were
based on the mass of each component. In the case of fertilizer,
we used the recommendations for different regions and
conditions of corn production (Ribeiro et al., 1999; Souza and
Lobato, 2004, Comissdo..., 2004; Pauletti and Motta, 2017).
In this sense, the effects of six contact times (3, 6, 12, 24, 48
and 72 hours) were evaluated associated to three proportions
of pure seeds with urea (50, 100 e 150 kg de N ha™) on
viability (germination) of the seeds and seedling vigor. An
additional treatment of Urochloa seed without exposure to
fertilizer as control treatment (control) was inserted using a
completely randomized statistical design. Emergence test was
performed using trays containing sandy soil (16% clay) from a
pasture area in advanced degree of agronomic and biological
degradation.

experimental plot consisted of fifty viable and pure seeds. The
seeds were previously and manually separated. The separation
of the seeds from the fertilizer, after the contact periods
evaluated, was performed by wet way, using deionized water.
The seeds were subsequently removed from the water using
sieve and dried on paper towels under controlled conditions
(25°C). At the end of 21 days, the number of emerged
seedlings and dead seeds, abnormal and normal seedlings were
determinized in the germination assay (Brasil, 2009). The
measured values were transformed into percentages. Abnormal
seedlings were considered as those that did not present all
primary structures, disproportion among them and shoot or
root length less than 20mm. Normal seedlings are those fully
developed. The agronomic efficiency of the treatments was
verified by the relationship between the values obtained from
germination and emergence in beds in relation to the additional
treatment, control, without the addition of urea (control).
Normality of the residues was verified using the Shapiro Wilk
normality test. The analysis of variance was applied, followed
by Scott knott test and regression with surface response
application.

RESULTS AND DISCUSSION

The viability and vigor of the brachiaria seeds were influenced
by the treatments. Exposure time affected all variables
analyzed, except the percentage of dead seeds. In turn, effects
of urea levels in the mixture for the proportion of germination
seedlings and dead seeds were observed. The effect of factor
interaction, on any variable, was not verified. The control
treatment, without contact with urea, did not differ in
germination and abnormal seedling proportions, however in
emergence and dead seeds differed significantly (Table 1). All
measured parameters negatively affected Urochloa brizantha
cv.

Table 1. Analysis of variance for seedling emergence, germination, abnormal seedlings and dead seeds of Urochloa brizantha Piata
under different contact times and urea doses

Sourceofvariation DF Emergence Germination Abnormal seedlings  deadseeds
Nitrogenlevels(N) 2 560,16~ 802,31%* 5,0478 N 784,01%%*
Times (T) 5 4437,06%* 344,25% 216,61%* 146,058
NxT 10 616.96™ 113,76 8.7478 N8 120,288
(Factorial) 17 1733,8%* 262,56* 69,458 205,95*
Addit. vs. Factorial 1 6945,64%* 300,03 43,99 573,82%
(Treatment) 18 2023,38%* 264,64* 68,038 226,38%*
Error 57

Total 75

* **%and ™ represent significance at 5 and 1% by the F test and not significance, respectively.

Table 2. Emergence in sand (EMER), germination percentage (GER), abnormal seedlings (AS) and dead seeds (DS)of Urochloa
brizanthapiataunder urea doses

Levels(Nha') EMER  GER AS DS

%
50 4796a 5254a  654a 4292a
100 42542 5426a  5.63a  40.11a
150 36.80b  43.50b  6.1la  36.80b
Piati (no N) 91.86 59.00 950 3150

Means followed by the same letters, in the column, do not differ from each other by the Scott-Knott test (p <0.05)

The seeds were also arranged in gerbox boxes between two
moist paper inside germinators under a controlled
photoperiods and temperatures regime to the evaluated specie
(8 hours of radiation at 35 °C and 16 hours in the absence of
light at 20 °C). The trays were placed in a growth chamber
simulating the night temperatures of 20°C and daytime
temperatures of 35°C, appropriate for the Urochloa. The

Piata seeds, compared to the values observed for seeds without
contact with the fertilizer. However, a distinct behavior of the
effect of fertilizer on their respective mixtures was observed.
The lower proportions of urea did not differ significantly for
seedling emergence and germination index. In turn, increase
proportion of nitrogen fertilizer, especially at the highest level,
decreased both the number of normal seedlings in germination
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and the number of normal seedlings emerged in the sand
(Table 2). These results suggest that the increase in osmotic
potential around the seeds, due to the high saline concentration
of urea, promotes dehydration and hinders the absorption of
water by seeds, affecting emergence and germination
processes (Mateus et al., 2016). Seeds of Urochloa brizantha
cv Piatd decrease approximately 41% of emergence, losing
around 50% of vigor initially observed (91.86%) after 3 hours
of contact with urea (Figure 1). The loss of viability and vigor
has been found in the literature for several forage plant species
evaluated after different exposure times to different mineral
fertilizers (Mateus et al., 2007, Dan et al., 2011, Peres et al.,
2012, Codognoto et al., 2019; Maciel et al., 2019). However,
no studies were found showing variations on physiological
quality in function of levels of fertilizer used in the mixture,
especially using seeds of high levels of purity and viability
(over 95% or higher).

100 YA (50)=-0.9722x + 74.601 (R”=0.7936)
2, yE(100) =58396c2%1 (R2=0.8815)
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Figure 1. Emergence (%) of Urochloa brizantha cv piata seeds in
sand soil under seed/urea mix proportions and contact times
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Figure 2. Isolines for increases in the percentage of dead seeds (A) and

normal seedlings (B) by the combination of nitrogen doses and contact
times between Urochloa brizantha Piata seeds and urea

The seeds of the Urochloa brizantha Piatda showed a
pronounced loss of vigor due to time and not to the higher
fertilizer dose (Figure 1). Similar result was found in seeds of
Urochloa ruziziensis by Codognoto et al. (2019) who observed
linear losses on Urochloa emergence. In turn, Dan et al. (2011)
observed in lot with lower quality alinear lossin vigor of
ruziziensis seeds by the increasing contact of urea. A depletive
effect on seed germination was verified as a function of the
contact time of the seeds with the nitrogen fertilizer and in
relation to the seed / urea mixture ratio (Figure 2). Both tested
factors (urea and time) increased the percentage of non-
germinated seeds (dead), and the decrease in the percentage of
normal seedlings. The higher amount of mineral fertilizers can
promote around the seeds an electrolytic gradient impacting
the osmotic potential at seeds surfaces. Under these stress
conditions, seeds can increase the formation of reactive
oxygen species (ROS), which are highly deleterious to cells
and tissues when at high levels, and can promote oxidation of
DNA, proteins, cell membranes, and, in cases more severe,
cell death (Soares and Machado, 2007; Kokila et al., 2014).
The intensification of ROS production, which can reach toxic
levels and, thus, promote membrane peroxidation, electrolyte
leakage, cell death and, consequently, reduce seedling
germination and vigor (Tunes et al., 2011). The values of the
correlation coefficients obtained between the test results are
shown in Table 3. Highlighting the results obtained in the
normal seedlings and dead seed tests, it was found that there
was a negative and significant correlation (r = -0.83). For
germination, there was a significant and positive correlation
between the results of abnormal seedling decrease and dead
seeds. In summary, it could be observed that correlation
coefficients were highly significant between the dead seed and
normal seedling decreasing. The lowest correlation
coefficients were observed between the results of the decrease
of normal and abnormal seedlings.

Conclusion

The vigor of Urochloa brizantha cv Piatddecreases
logarithmically in contact with urea. It is recommended to use
the mixture of the seeds/urea within the first 3 hours of contact
under a storage environmental conditions of 25°C and the use
of a high physiological quality seed lot. The amount of urea in
the blend affects the viability and vigor of Urochloa brizantha
cv Piata seeds.

REFERENCES

Almeida, R.M.E, Gomes, Caio M.; Lago, B.C; Oliveira, S.M.;
Pierozan Junior, C., &Favarin, J.L. (2017) Corn yield, forage
production and quality affected by methods of intercropping
corn and Panicum maximum. Pesquisa Agropecudria
Brasileira, 52(3), pp. 170-176. Available athttps://dx.doi.org/
10.1590/s0100-204x201700030000 4>doi: https://dx.doi.org/
10.1590/s0100-204x2017000 300004

Amaral, Roberta; Maciel, Danilo; Pereira, Lais; Passos,
Alexandre; Netto, Dea (2019). SEMILLAS DE Brachiaria
ruziziensis En Diferentes Tiempos Y Niveles De
MezclaConUrea Para La Formacion De Pasto. Enciclopédia
Biosfera, 16, pp. 583-592.

BRASIL. (2009) Ministério da Agricultura, Pecudria e
Abastecimento. Regras para Analise de Sementes. Ministério
da Agricultura, Pecuaria e Abastecimento. Secretaria de
Defesa Agropecuaria. Brasilia, DF: Mapa/ACS, 398p.

Cagna, C. P.; Calabria, Z. K. P.; Guedes Filho, O.; Pacheco, L. P.,
& Silva, T.J.A. (2019) Structural properties of soil in maize



42540

Danilo Cordeiro Maciel et al., Levels of urea fertilizer on germination and vigor of urochloa brizantha cv piata seeds

and forage grass intercropping under no-tillage in the
Brazilian cerrado. Engenharia Agricola, 39(4), pp. 512-517.
Available athttps://dx.doi.org/10.1590/1809-4430-
eng.agric.v39n4p512-517/2019

Carvalho, P.C.F.; Peterson, C.A.; Nunes, P.A.A.; Martins, A. P.;
Souza Filho, W.; Bertolazi, T.; Kunrath, T.R.; Moraes, A.;
Anghinoni, A.; (2018) Animal production and soil
characteristics from integrated crop-livestock systems:
toward sustainable intensification, Journal of Animal
Science, 96, p. 3513-3525. Available at https://doi.org/
10.1093/jas/sky085

Codognoto, L. et al. (2019) Physiological response of marandu
grass seeds exposed to NPK fertilizer. Ciéncia Rural, 49,
pp.345-356.

Comissdo de Quimica e Fertilidade do Solo - CQFS-RS/SC
(2004). Manual de adubagdo e calagem para os Estados do
Rio Grande do Sul e de Santa Catarina. 10. ed. Porto Alegre:
Sociedade Brasileira de Ciéncia do Solo/Nucleo Regional
Sul/Universidade Federal do Rio Grande do Sul.

Dan, L. et al. (2011) Mistura de sementes de Brachiaria
ruziziensis com uréia visando a implantagdo do sistema de
integracdo lavoura-pecuaria. Revista Caatinga, 24, p.68-73

Johann, A. K.; Bigolin, G.; Harter, L.S.H. (2019)Avaliacdo Da

Qualidade  Fisiolégica De  Sementes De  Linho
(LinumUsitatissimum L.) Pelo Teste De Envelhecimento
Acelerado. Enciclopédia Biosfera, Centro Cientifico

Conhecer- Goiania, 16 n.29; p. 323-338. Available atDOI:
10.18677/EnciBio_2019A24

Kokila, M., Bhaskaran, M., Sathish, S. and Lakshmi Prasanna,
K.(2014) Review On Positive Role Of Reactive Oxygen
Species (Ros) In Seed Germination. International Journal of
Development Research. 4, pp. 105-109. Available
athttps://www journalijdr.com/sites/default/files/issue-
pdf/1240 0.pdf

Lima, E. et al. (2010) Mistura de sementes de Brachiaria brizantha
com fertilizante NPK. Ciéncia Rural, 40, pp. 441-444

Lopes, A. S.; Guilherme, L. R. G. (2016) A career perspective on
soil management in the Cerrado Region of Brazil. Advances
in Agronomy, 137, p-1-72. Available
athttps://doi.org/10.1016/bs.agron.2015.12.004>

Maciel, Danilo; Amaral, Roberta; Pereira, Lais; Netto, Dea;
Passos, Alexandre.(2019). Tempos De Contato E Niveis De
Mistura De Ureia Com Sementes De Braquiaria Brizantha C
Marandu Para Sistemas Integrados. Enciclopédia Biosfera,
16, p.240-748.

Mateus, G. et al. (2007) Fontes e periodos de contato de
fertilizantes e germinacdo de sementes de Brachiaria
brizantha. Revista Brasileira de Ciéncia do Solo, 31, p. 177-
183.

Mateus, G. P., C. A. C. Crusciol, C. M. Pariz, E. Borghi, C. Costa,
J. M. Martello, A. J. Franzluebbers, And A. M. Castilhos.
(2016). Sidedress Nitrogen Application Rates to Sorghum
Intercropped with Tropical Perennial Grasses. Agronomy
Journal. 108: pp-433-447. Available
atdoi:10.2134/agronj2015.0236

Moraes, M. T.; Debiasi, H.; Carlesso, R.; Franchini, J. C.; Silva,
R.; Luz, F. B. (2016) Soil physical quality on tillage and
cropping systems after two decades in the subtropical region
of Brazil. Soil&TillageResearch, 155, pp. 351-362.

Panison, Fernando, Sangoi, Luis, Durli, Murilo Miguel, Leolato,
LucieliSantini, Coelho, Antonio Eduardo, Kuneski, Hugo
Francois, & Liz, Vander Oliveira De. (2019) Timing and
Splitting of Nitrogen Side-Dress Fertilization of Early Corn
Hybrids for High Grain Yield. RevistaBrasileira de Ciéncia
do Solo, 43, e01707338.

Pauletti V., Motta A.C.(2017) Manual de adubacdo e calagem
para o estado do Parana. Curitiba: Sociedade Brasileira de
Ciéncia do Solo/Nucleo Estadual Parana; 2017.

Peres, A. et al. (2012) PhysiologicalpotentialofBrachiaria
brizanthacv Maranduseedskept in contact with phosphatic
fertilizers. Revista Brasileira de Sementes, 34, n. 3, pp. 424-
432.

Philp, JN.M.; Vance, W.; Bell, R-W.; Chhay, T.; Boyd, D.
(2019). Agronomy for SustainableDevelopment. 39.
Available athttps://doi.org/10.1007/s13593-019-0576-0

Ribeiro, A.C., Guimardes, P.T.G., Alvarez , H. (1999)
Recomendagdes para o uso de corretivos e fertilizantes em
Minas Gerais. 5. Aproximagao. Vigosa : CFSEMG,pp.43-60.

Sales, L.E.O., Carneiro, M.A.C., Severiano, A.C., Oliveira, G.C.,
&  Ferreira, M.M. (2010). Qualidade fisica de
NeossoloQuartzarénico submetido a diferentes sistemas de
uso agricola. Revista Brasileira de Ciéncia do Solo, 34, pp.
667-674.

Silva, D.C.B.; Oliveira, G.P.; Ragonha, E.P. (2018) Potencial
fisiologico de Convert hd364, em diferentes periodos de
contato com adubo. Revista Thema. 15. Available
athttp://dx.doi.org/10.15536/thema.15.2018.531-
538.884>d0i/10.15536/thema.15.2018.531-538.884

Soares, A. M. Dos S.; Machado, O. L. T. (2007) Defesa de
plantas: Sinalizagdo quimica e espécies reativas de oxigénio.
Revista Tropica, 1, pp. 9-13.

Sousa DMG, Lobato E. (2004) Cerrado: correcdo do solo e
adubacao. 2. ed. Planaltina: Embrapa Cerrados

Spackman, J. A., F. G. Fernandez, J. A. Coulter, D. E. Kaiser,
And G. Paiao. 2019. Soil Texture and Precipitation Influence
Optimal Time of Nitrogen Fertilization for Corn. Agronomy
Journal. 111:2018-2030. Available atdoi:10.2134/
agronj2018.09.0605

Taffarel, L. E.; Oliveira, P. S. R. De; Piano, J. T.; Costa, P. B.;
Mesquita, E. E.; Castagnara, D. D. (2018) Agronomic
characteristics and nutritional value of oats and comn
intercropped with brachiaria in a crop-livestock integration
system. Acta Iguazu 7 No.3 pp.1-16. Available athttp://e-
revista.unioeste.br/.../13374

Torres, F. N.; Richter, R.; Vohland, M. A.; A (2019)
Multisensoral approach for high-resolution land cover and
pasture degradation mapping in the humid tropics. A case
study of the fragmented landscape of Rio de Janeiro,
International Journal of Applied Earth Observation and
Geoinformation, 78, pp. 189-201. doi 0303-2434, Available
athttps://doi.org/10.1016/j.jag.2019.01.011.
(http://www.sciencedirect.com/science/article/pii/S03032434
18308882)

Tunes,L. M.; Pedroso, D. C.; Barbieri, A. P. P.; Conceigdo,G.
Roething, M.; E.; Muniz, M. F. B.; Barros A. C. S. A.;.
(2011) Envelhecimento acelerado modificado para sementes
de coentro (Coriandrumsativum L.) e sua correlagdo com
outros testes de vigor. Revista Brasileira de Biociéncias,
Porto Alegre, 9,2011.

Valle Junior, R.F.; Siqueira, H. E.; Valera, C. A.; Oliveira, C. F;
Sanches, L. F. F. (2019)Diagnosis of degraded pastures using
an improved NDVI-based remote sensing approach: An
application to the Environmental Protection Area of Uberaba
River Basin (Minas Gerais, Brazil). Remote Sensing
Applications: Society and Environment, 14, p. 20-33, 2019.
Available athttps://doi.org/10.1016/ j.rsase.2019.02.001

seskeskoskoskookok



