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ABSTRACT

This study aimed to evaluate the effects of the contact of Brachiaria seeds with the fertilizer 05-25-
15 on the sanitary quality of the seeds. The experimental design was completely randomized, in a
(2x5) factorial design, with four replications. The treatments consisted of five contact times (0, 24,
48, 72 and 96 hours) of the fertilizer with seeds of ruziziensis grass and marandu grass. After the
contact times of the Brachiaria seeds with the fertilizer, the seeds from each species were separated
and the following analyses were performed: water content, germination, seed health ("Blotter Test"),
and accelerated aging, with later germination test and sanitary analysis of seeds. Data were
analysed for variance and regression analysis at the significance level of 5% and descriptive
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analysis was used for the results of the sanitary analysis. The contact time reduces the incidence of
pathogens in the seeds of ruziziensis grass and marandu grass treated with the fertilizer due to the
salinity and acid pH of the fertilizer. The fungi related to the reduction in germination were
Aspergillus sp. and Fusarium sp. The disinfestation process increased the incidence of Fusarium
sp., under high internal infestation of this fungus in palisadegrass seeds.

Keywords: Accelerated aging; Aspergillus sp.; blotter test; Brachiaria sp.; Fusarium sp.; germination.

1. INTRODUCTION

Integrated crop-livestock systems are a feasible
alternative in order to promote socioeconomic
and sustainable development before a growing
food demand and the need to reduce
deforestation [1], increasing production system
efficiency [2]. In addition to the financial benefits
[3,1], there is synergism between pastures and
annual crops, such as: improvement of physical,
chemical and biological properties of soil, control
of diseases, pests and weeds [4].

Based on the implantation premises of the Santa
Fé system, where the grain crop is annually
intercropped with a forage crop, stand out maize
and Brachiaria (Syn. Urochloa) ruziziensis cv.
Kennedy (Ruziziensis palisadegrass). For the
deployment of the Barreirdo system, in which a
grain crop is intercropped and/or rotated with a
forage crop that acts in the area as a perennial
culture, the most used species are maize and
Brachiaria (Syn. Urochloa) brizantha cv.
Marandu (Marandu palisadegrass) [5]. For the
maize crop implantation in Mato Grosso state,
Brazil, the fertilizer 05-25-15 (N-P,05-K,0) is
commonly used.

In order to minimize problems arising from the
forage sowing in integrated systems, such as the
lack of uniformity in the initial stand due to the
reduced size and low weight of the seeds, the
simultaneous sowing of grain and forage seeds
is commonly performed, associating them to the
fertilizer applied at the grain crop sowing [6].

However, the contact of the seeds with the
fertilizer can influence their sanitary quality,
altering the incidence of pathogens associated to
the seeds due to fertilizer salinity and pH.
Therefore, this study aimed to evaluate the effect
of the contact time of fertilizer 05-25-15 (N-P,05-
K,O) on the sanitary quality of palisadegrass
seeds.

2. MATERIALS AND METHODS

The experiment was conducted in a completely
randomized design, with four replications.

Treatments consisted of a 5x2 factorial design,
with five contact times (0, 24, 48, 72 and 96
hours) of the fertilizer 05-25-15 (N-P,05-K,0) on

Brachiaria (Syn. Urochloa) ruziziensis cv.
Kennedy (ruziziensis palisadegrass) and
Brachiaria (Syn. Urochloa) brizantha cv.

Marandu (Marandu palisadegrass). The fertilizer
consisted of mono-ammonium phosphate, single
superphosphate, triple superphosphate and
potassium chloride, with a saline index of 70.59%
and pH 4.83.

The association of the seeds with the fertilizer
was performed for both grass species, with the
seeds being then transferred to sealed plastic
packages and stored until reaching the pre-
established contact times. Afterwards, the
fertilizer was removed from the mixtures and the
grass seeds were subjected to the tests of water
content, germination, seed health ("Blotter Test"
with salt stress) and accelerated aging analyses,
with later germination test and analysis of
sanitary conditions.

In order to determine the water content, three 4.0
g samples were placed in a drying oven for 24
hours at a temperature of 105 + 1°C, for each
species and treatment. After the drying process,
the samples were placed in desiccators to
promote the cooling and then weighed in
analytical balance (0.0001 g). The results were
expressed as percentage, according to the
methodology of the authors cited in the reference

[7].

The methodology used for the standard
germination test followed the described by the
authors cited in the reference [7], in which four
sub-samples of 50 seeds were used for each
species and treatment. The seeds were placed
equidistantly in a polystyrene box (gerbox) on
two sheets of blotter paper as substrate, and
moistened with distilled water in the ratio of two
and a half times the dry mass of the paper.

Subsequently, the boxes were sealed with film
paper to reduce moisture loss, and taken to the
BOD (Biochemical Oxygen Demand) chamber,




with photoperiod and temperature regulation (12
hours of light at 35°C and 12 hours in the
absence of light at 20°C). Moisture inside the
gerbox was maintained with the addition of
distilled water. At 21 days the germinated seeds
were evaluated, considering germinated the
seeds that had emitted 2 mm of root. The results
were expressed as percentage.

Seed sanitary analysis was performed according
to the methodology of the authors cited in the
reference [8] modified for water restriction,
according to the methodology of the authors
cited in the reference [9]. For each treatment and
grass species, 100 pure and viable seeds and
100 pure, viable and disinfested seeds were
used. The disinfestation process was performed
in a laminar flow cabinet by immersing the seeds
in a 1% sodium hypochlorite solution for three
minutes. The seeds were then washed with
sterile distilled water, according to the described
by the authors cited in the reference [8].

Afterwards, the seeds were distributed
equidistantly in a gerbox containing three sheets
of filter paper, previously moistened with a sterile
sodium chloride solution (-0.6 MPa), according to
the described by the authors cited in the
reference [9], in a proportion equivalent to two
and a half times the dry mass of the substrate.
During the analyses period, substrate moisture
was maintained by the addition of a sterile
sodium chloride solution (-0.6 MPa) to restrict
seed germination and to ensure the accurate
evaluation of microorganisms incidence.

The seeds were incubated in a BOD chamber
under the constant temperature of 20°C and a
12-hour photoperiod. Seven days later, the
individual evaluation of the seeds was performed
with the aid of stereoscopic and biological
microscopes. The fungi were identified by the
observation of morphological structures, with the
aid of specialized literature. Results were
expressed as percentage of fungi incidence,
according to the methodology of the authors
cited in the reference [8].

The accelerated aging test was performed
according to the methodology proposed by the
author cited in reference [10], in which the seeds
of each treatment were distributed on an
aluminium screen attached to a gerbox
containing 40 mL of distilled water. The boxes
were then capped, forming a wet chamber, and
placed in a BOD chamber for a period of 36
hours at a temperature of 42°C. After the
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accelerated aging, germination and seed health
tests, along with seed evaluation, were
performed seven days later.

Data were subjected to analysis of variance
(ANOVA) and regression analysis at a
significance level of 5% probability (P=0.05), and
descriptive analysis for the results of the total
sanitary analysis (high variability data).

3.RESULTS

In the water content analysis, there was no effect
of the contact time and no interaction between
forages and contact times. A mean water content
of 7.91% was observed.

In the germination standard test there was an
interaction effect of contact time x forage
species. The contact time with the fertilizer did
not affect the germination of the ruziziensis
palisadegrass seeds, with mean value of
75.10%. However, the evaluation of the marandu
palisadegrass seeds showed a reduction in
germination percentage as the contact time of
the seeds with the fertilizer was prolonged

(Fig. 1).

An interaction effect of contact time x forage
species on the percentage of seed germination
after the accelerated aging was observed. There
was a quadratic effect in the contact time of
ruziziensis palisadegrass seeds with the fertilizer
on accelerated aging (Fig. 1), with a decrease in
the germination percentage of aged seeds as the
contact time with the fertilizer increased up to 42
hours, with minimum germination value of
66.50%.

In the present study, the contact time with the
fertilizer did not affect the germination of the
marandu palisade grass seeds subjected to
accelerated aging, with a mean germination
value of 49.80%.

For the sanitary analysis of the seeds treated
with fertilizer and for those treated with fertilizer
and exposed to the accelerated aging, there was
an interaction effect of the contact time x forage
species on the percentage of fungi incidence,
with the occurrence of the fungi Alternaria sp.,
Aspergillus sp., Bipolaris sp., Cladosporium sp.,
Cercospora sp., Fusarium sp., Nigrospora sp.,
Penicillium sp., Rhizoctonia sp. and Rhizopus
sp., and predominance of fungi Aspergillus sp.
and Fusarium sp. (Fig. 2), in both analyses and
forage species.



Fungal incidence data reflect the average
incidence of fungi from the experimental
treatments, presenting, therefore, high variability.
Because of this, descriptive analysis was
adopted.

For Aspergillus sp., incidence percentages of
6.36 and 5.05% without disinfestation, and 2.96
and 2.05% with disinfestation were observed in
the fertilizer-treated seeds of ruziziensis
palisadegrass and marandu palisadegrass,
respectively; and incidence percentages of
71.08% and 21.21% without disinfestation and
5.40% and 3.80% with disinfestation in the seeds
treated with fertilizer and exposed to accelerated
aging of ruziziensis palisadegrass and marandu
palisadegrass, respectively.
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There was a high percentage of Fusarium sp. in
the seeds treated with fertilizer (78.66% and
81.33% in ruziziensis palisadegrass and
marandu palisadegrass, respectively), and in the

seeds treated with fertilizer exposed to
accelerated aging (63.42% and 63.72%, in
ruziziensis  palisadegrass  and marandu

palisadegrass, respectively).

The incidence of Fusarium sp. in the seeds
remained high both in fertilized-disinfested seeds
(73.33% and 62.33% in ruziziensis and marandu
palisadegrass seeds, respectively), as in the
seeds treated with fertilizer and exposed to
accelerated and disinfested aging (35.20% and
40.23% in ruziziensis and marandu
palisadegrass seeds, respectively).
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Fig. 1. Germination of marandu palisadegrass seeds (A) and accelerated aging of ruziziensis
palisadegrass seeds (B) as a function of the contact time with the fertilizer 05-25-15
*Significant at 5% probability (P = .05)

Fig. 2. Fungi Aspergillus sp. (A, B) and Fusarium sp. (C) found in the grass seeds



The increase in the contact time of the marandu
and ruziziensis palisadegrass seeds with the
fertilizer decreased the incidence of fungi (Fig.
3). When comparing the incidence of fungi in the
absence of contact with the fertilizer (time zero)
with the maximum studied time (96 h), a
reduction of 18.67% and 27.38% was observed
in the seeds of ruziziensis palisadegrass and
marandu palisadegrass, respectively.

With regard to the seeds of ruziziensis and
marandu palisadegrass treated with fertilizer and
exposed to accelerated aging, when comparing
to the incidence of fungi in the absence of
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contact with the fertilizer (time zero) in the
maximum studied time (96 h), an increase of
13.00% and a reduction of 5.42% were observed
in the seeds of ruziziensis palisadegrass and
marandu palisadegrass, respectively.

When analysing the accelerated aging test, the
germination percentage of the ruziziensis
palisadegrass seeds was reduced with contact
time up to 42 hours, possibly due to interference
of the intense sporulation of external pathogens
after the accelerated aging, confirmed by the
sanitary analysis (Fig. 4).
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Fig. 3. Percentage of fungi incidence in ruziziensis and marandu palisadegrass seeds after the
treatments as a function of the contact time with the fertilizer 05-25-15
*Significant at 5% probability (P =.05)

100 ~
80 -
£ 60 -
(O]
2 y Ruziziensis= 0.0434x* + 32.07
3 40 R2 = 0.4042
5 _
L= U @ . _ ... ®
.. _..— o o
pp [T
y Marandu= -0.0142x* + 23.822
0 R2=0.0119
0 24 48 72 96
Time (hour)

Fig. 4. Percentage of fungi incidence in aged seeds of ruziziensis and marandu palisadegrass
as a function of the contact time with the fertilizer 05-25-15

* Significant at 5% probability (P = .05)



4. DISCUSSION

As to the water content analysis, seed contact
time with the fertilizer does not interfere in their
water content, although the utilized fertilizer
consists of single and triple superphosphate and
potassium chloride, besides having a high saline
index (70.59%) and acidic pH (4.83).

Conversely, the authors cited in the reference
[11], when studying ruziziensis palisadegrass
seeds subjected to contact with urea, obtained
positive linear effect for the water content as a
consequence of the high hygroscopicity of the
fertilizer. The authors cited in the references
[12,13,14,15] observed an increase in the water
content of marandu palisadegrass seeds during
the contact time with fertilizers due to the high
urea hygroscopicity, to the acid phosphate
fertilizers obtainment, and to the high saline
index of potassium chloride.

In the evaluation of the germination percentage
of ruziziensis palisadegrass seeds, it was verified
that there was no effect of the seeds contact time
with the fertilizer on germination. However, a
reduction in germination was observed for the
marandu palisadegrass seeds as the contact
time with the fertilizer increased (Fig. 1), due to
tegument rupture and extravasation of
electrolytes by saline effect [16].

The authors cited in the references [12,13,14]
verified a reduction in the germination
percentage of marandu palisadegrass as the
seeds contact time with the fertilizers was
prolonged, corroborating with the present study.

The same phenomenon was not observed for the
ruziziensis palisadegrass seeds, probably due to
the tegument being less susceptible to damage
by intrinsic factors to the fertilizer, such as acid
pH and saline effect. Further studies on
tegument constitution of the species used in the
present study are necessary.

There was no effect of seeds contact time with
the fertilizer on the germination of the marandu
palisadegrass seeds subjected to accelerated
aging. This phenomenon can be related to the
low sporulation of external pathogens, as
presented in Fig. 4, derived from the sanitary
quality of the seeds.

Based on this, the importance of seed health can
be endorsed, since the aging test predicts the
behaviour of stored seeds; furthermore, an

Avelino et al.; JEAI, 34(6): 1-9, 2019; Article no.JEAI.48521

interaction between germination decrease of
aged seeds and low sanitary quality of seeds
was verified.

From the seeds sanitary analysis, it was verified
that the results of fungi incidence obtained by the
authors cited in the reference [17,18,19,20]
corroborate with those found in the present study
(Alternaria sp., Aspergillus sp., Bipolaris sp.,
Cladosporium sp., Cercospora sp., Fusarium sp.,
Nigrospora sp., Penicillium sp., Rhizoctonia sp. e
Rhizopus sp.).

The authors cited in the reference [17] have
similarly identified the fungi Alternaria tenuis,
Aspergillus sp., Cladosporium sp., Fusarium sp.,
Penicillium sp. and Rhizopus sp. in Brachiaria
(Syn. Urochloa) brizantha seeds, whereas other
authors, cited in the reference [18], reported a
similar  incidence of Bipolaris sp. and
Cladosporium sp. in marandu palisadegrass
seeds produced in Mato Grosso, besides
Alternaria sp. and Fusarium sp. in seeds of
Brachiaria (Syn. Urochloa) sp. and Panicum
maximum.

In studies performed by the authors cited in the
reference [19,20], they verified the presence of
the fungi Aspergillus niger, Bipolaris sp.,
Fusarium sp., Penicillium sp. and Rhizopus sp. in
Brachiaria (Syn. Urochloa) brizantha cv. BRS
Piata (piatd palisadegrass). In addition, the
authors cited in the reference [20] observed the
presence of Alternaria sp., Aspergillus flavus,
Aspergillus ochraceus and Cladosporium sp.

The main fungi evidenced in this work were
Aspergillus sp. and Fusarium sp. in both forage
species, and can be related to the reduction in
seed germination [20], causing damage to
the quality and establishment of forage crops
[21,19].

In addition to the physiological damage caused
to Brachiaria seeds, both fungi can produce
mycotoxins under low humidity conditions, which
can lead to intoxication, cancer and death if
ingested by animals [22].

The fungi that can be transmitted by seeds, with
infestation/infection capacity during storage and
in the physiological maturity point, may interfere
in seed quality, reducing germination and forage
production by compromising plant establishment,
especially under favourable development
conditions and with inefficient control methods
[20,23,21]. In the transmission of seed



pathogens to seedlings, the authors cited in the
reference [20] reported the occurrence of
pathogens Aspergillus sp. and Fusarium sp.

It is observed that the use of low sanitary quality
seed results in unsuccessful pasture formation
and seed lots commercialization, due to the
presence of fungi [18].

Based on the seeds treated with fertilizer and
subjected to accelerated aging, a high incidence
of Aspergillus sp. on the surface of the Brachiaria
seeds may occur due to the high incidence of
this pathogen after the processes of
disinfestation and accelerated aging on the
seeds (ruziziensis palisadegrass presented
71.08 and 5.40 %, before and after disinfestation,
respectively; marandu palisadegrass presented
21.01 and 3.80 %, before and after disinfestation,
respectively).

In the accelerated aging, seeds are subjected to
high temperature and humidity, which are
favourable conditions for sporulation and
development of pathogens, especially in the
outer layer of seeds.

The contamination of the seeds by Aspergillus
sp. can cause damage to the their physiological
quality, reducing germination and vigour [22],
causing a reduction of the planting stand, as well
as being an inoculum source for the development
of diseases and introducing pathogens in
unaffected regions [24], such as the kernel rot
disease in corn ears [25].

The incidence of Fusarium sp. in Brachiaria
seeds (treated with fertilizer and treated with
fertilizer and exposed to the accelerated aging)
remained high after the disinfestation process
(ruziziensis palisadegrass presented 78.66 and
73.33 %, before and after disinfestation,
respectively; marandu palisadegrass presented
81.33 and 62.33 %, before and after
disinfestation, respectively), evidencing the
possibility of high incidence within the interior of
the seeds. As a consequence of fungi incidence
there may be a reduction in the viability
percentage of the lots or death of the Brachiaria
seeds, once Fusarium sp. is a soil fungus that
can be associated with the seeds [25,26].

Since it presents alternative hosts (maize,
sorghum, sugarcane, grass, among others), crop
rotation is not a very efficient control practice in
these cases. Among them, Fusarium moniliforme
and Fusarium graminearum stand out for causing
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stalk and root rot to infected plants [25], and
Fusarium clamydosporium for causing wilt
disease symptoms followed by death in forage
plants such as Stylosanthes sp. [26].

The effect of seed dormancy breaking due to the
accelerated aging process was excluded, since
the germination percentage of ruziziensis
palisadegrass seeds subjected to accelerated
aging in the absence of contact (time zero) with
the fertilizer was lower (74.90%) than the
germination percentage obtained in the standard
germination test (75.10%) (Fig. 1). The authors
cited in the reference [27] observed a reduction
in the germination percentage of marandu
palisadegrass seeds after 24 hours of aging at
43°C.

It is observed that the contact of the marandu
and ruziziensis palisadegrass seeds with the
fertilizer improved seed sanitization, since the
prolongation of the contact time with the fertilizer
decreased the incidence of fungi (Fig. 3).

The increase in the contact time of the Brachiaria
seeds exposed to accelerated aging leads to an
increase in the fungi incidence on ruziziensis
palisadegrass seeds and reduces the fungi
incidence on marandu palisadegrass seeds (Fig.
4). This effect can be attributed to the
accelerated aging process of the seeds treated
with fertilizer, which promotes proliferation and
development of fungi due to the optimal
conditions provided (Fig. 4).

5. CONCLUSION

It is concluded that there is presence of the fungi
Bipolaris sp., Fusarium sp., Rhizoctonia sp.,
Cercospora sp., Alternaria sp., Aspergillus sp.,
Cladosporium sp., Penicillium sp., Rhizopus sp.
and Nigrospora sp. in the seeds of ruziziensis
and marandu palisadegrass treated with fertilizer
and in the seeds treated with fertilizer and
exposed to the accelerated aging.

The fungi related to the reduction in the
germination of Brachiaria seeds are Aspergillus
sp. and Fusarium sp., with a high internal
infestation of Fusarium sp.

It is verified that the increase in the contact time
of the Brachiaria seeds treated with fertilizer
reduces the incidence of fungi, improving the
sanitary quality of the seeds.



ACKNOWLEDGEMENTS

We are grateful to UFMT, PPGAT and CAPES.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Vilela LMartha Junior GB, Macedo MCM,
Marchao RL, GuimaraesJunior R, Pulrolnik
K, et al. Integration systems for livestock
farming in the Cerrado region. Agricultural
Research. 2011;46(10):1127-1138.

DOI:10.1590/S0100-204X2011001000003.
Balbino LC, Barcellos AO, Stone, LF.

Reference frame: crop-livestock-forest
integration. Brasilia: Embrapa; 2011.
English.

Macedo MCM. Crop-livestock integration:
the state of the art and technological
innovations. Revista  Brasileira de
Zootecnia. 2009;38:133-146. Portuguese.
DOI:10.1590/S1516-35982009001300015.
Leonel FP. Integration of crop-livestock:
production and quality of fodder. In:
Zervoudakis JT, Cabral LS, editors.
Nutrition and production of bovine cuttings.
Page 2 221-233. Portuguese.

Freitas FCL, Ferreira LR, Ferreira FA,
Santos MV, Agnes EL, Cardoso AAet al.
Pasture formation via Brachiaria brizantha
consortium with corn for silage in no -
tillage system. Planta Daninha. 2005;23(1):
49-58. Portuguese.
DOI:0.1590/S0100-83582005000100007.
Lima EDV, Cavariani C, Lima P, Crusciol
C, Nakagawa J, Vilas Boas R.
Physiological quality of millet seeds
(Panicum dichotomiflorum Mix) as a
function of mixing time with triple
superphosphate.  Cultura  Agrondémica.
2000;9(1):177-189. Portuguese.

Brazil Ministry of Agriculture, Livestock and
Food Supply. Rules for seed analysis.
Brasiia DF. MAP / ACS; 2009a.
Portuguese.

Brazil Ministry of Agriculture, Livestock and
Food Supply. Rules for sanitary seed
analysis. Brasilia DF. MAP / ACS. 2009b.
Portuguese.

Machado AQ, Machado JC, Vieira
MDGGC, Cassetari Neto D, Souza MV.
Potential of the use of water restriction in

Avelino et al.; JEAI, 34(6): 1-9, 2019; Article no.JEAI.48521

10.

1.

12.

13.

14.

15.

16.

17.

18.

sanitary tests of cotton seeds. Plant
Phytopathology. 2007;32(5):408-414.
Portuguese.
DOI:10.1590/S0100-41582007000500006.
Marcos Filho J. Accelerated aging test. In:
Krzyzanowski FC, Vieira RD, France Neto
JB. Seed vigor: concepts and tests.
Londrina: Abrates; 1999. Portuguese.

Dan HA, Dan LGM, Barroso ALL, Braccini
AL, Puccinin GG. Mixture of seeds of
Brachiaria ruziziensis G. et e with urea
aiming at the implantation of the crop-
livestock integration system. Revista
Caatinga. 2011;24(4):68-73. English.

Lima EDV, Tavares JC, Silva EC, Leitao-
Lima P. Triple superphosphate as route of
distribution of Brachiaria brizantha seeds
for renewal of pastures in the Amazon.
Revista Brasileira de Zootecnia.
2009;38(5):796-800. English.
DOI:10.1590/S1516-35982009000500003.
Lima EDV, Tavares JC, Azevedo VR,
Leitdo-Lima PS. Mixture of Brachiaria
brizantha seeds with NPK fertilizer. Rural
Science. 2010;40(2):471-474. English.
DOI:10.1590/S0103-84782010005000003.
Lima EV, Tavares JCS, Leitdo-Lima PS,
Pinheiro DP. Contact periods of the KCI
fertilizer on the physiological quality of
Brachiaria brizantha Stapf seeds. Revista
Amazobnia Ciéncia e Desenvolvimento.
2013;38(5):53-64. English.

Peres AR, Vazquez GH, Cardoso RD.
Physiological potential of Brachiaria
brizantha cv. Marandu seeds kept in
contact with phosphatic fertilizers. Brazilian
Journal of Seeds. 2012;34(3):424-432.
Portuguese.
DOI:10.1590/S0101-31222012000300009.
Mateus GP, Borghi E, Marques RR, Bbas
RLV, Crusciol CAC. Fertilizer sources and
contact periods and seed germination of
Brachiaria brizantha. Brazilian Journal of
Soil Science. 2007;31(1):177-183. English.
DOI:10.1590/S0100-06832007000100018.
Dias DCFS, Toledo FF. Germination and
incidence of fungi in tests with Brachiaria
brizantha (Hochst. ex A. Rich) seeds
Stapf. Scientia Agricola. 1993;1(3):68-76.
DOI:10.1590/S0101-31222008000300019.
Mallmann G, Verzignassi JR, Fernandes
CD, Santos JM, Vechiato MH, Inacio CA,
Batista MV, Queiroz CA. Fungi and
nematodes associated with tropical forage
seeds. Summa Phytopathol. 2016;39(3):
201-203. Portuguese.



19.

20.

21.

22.

Santos GR, et al. Sanity analysis,
transmission and pathogenicity off fungi
associated with forage plant seeds in
tropical regions of Brazil. Journal of Seed
Science. 2014;1(36):54-62.
DOI:10.1590/S2317-15372014000100007.
Sbalcheiro CC, Jose SCBR, Barbosa
JCRCM. Physiological and sanitary quality,
and transmission of fungi associated with
Brachiaria brizantha (Hochst. ex. A. Rich.)
Stapf seeds submitted to thermal and
chemical treatments. Journal of Seed
Science. 2014;36(4)443-450. Portuguese.
DOI:10.1590/2317-1545v36n41032.
Marchi CE, Fernandes CD, Bueno ML,
Batista MV, Fabris LR. Fungi propagated
by commercial seeds of Brachiaria.
Arquivo Instituto Biolégico. 2010;77(1):65-
73. Portuguese.

Vechiato MH, Aparecido CC, Fernandes
CD. Frequency of fungi in commercial

seed lots of Brachiaria and Panicum.
Campo Grande: Embrapa; 2010.
Portuguese.

Avelino et al.; JEAI, 34(6): 1-9, 2019; Article no.JEAI.48521

23.

24.

25.

26.

27.

Marchi CE, Fernandes CD, Borges CT,
Santos JM, Jerba VF, Trentin RA,
Guimaraes LRA. Nematofauna pathogenic
of tropical forage commercial seeds.
Pesquisa Agropecuaria Brasileira. 2007;
42:655-660. Portuguese.
DOI:10.1590/S0100-204X2007000500007 .
Soave J, Whetzel MMVS. Pathology of
seeds. Campinas: Cargill Foundation.
1987. Portuguese.

Costa RV, Casela CR, Cota LV. Corn
Crops: Diseases. In: Cruz JP, Magalhaes
PC, Pereira Filho IA, Moreira JAA, editors.
Sete Lagoas, Embrapa. 2009;138-169.
Verzignassi JR, Fernandes CD. Diseases
in forages. Campo Grande, Embrapa;
2001.

Meschede DK, Sales JGC, Braccini ADL,
Scapim CA, Schuab SRP. Treatments to
overcome the dormancy of the seeds of
Brachiaria  grass marandu  cultivar.
Brazilian Journal of Seeds. 2004;26(2):76-
81. Portuguese.

© 2019 Avelino et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle3.com/review-history/48521




