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ABSTRACT

The seed coating technique adds value to the seeds. This technique allows changing the seed size and shape,
facilitating sowing, and also the application of essential nutrients to the good development of the plant in the post-
germination phases. Therefore, the objective of this work was to evaluate the physical and physiological characteristics
of Stylosanthes capitata/macrocephal@ated with different materials. For the coating procedure, a N10 Newpack
bench seed coating machine was used. The experimental design was completely randomized, with four replications and
50 seeds per plot distributed in 10 treatments. The different materials and their respective mixtures significantly altered
the physical characteristics, the weight of a thousand seeds (WTS), water content (SWC), maximum diameter (DMA),
and minimum diameter (DMI) of the seedsnong the diferent materials, the sand coated seeds had the highest
germination percentage (%G), germination velocity index (GSI), and first germination count (FGC). The maintenance of
physiological attributes was observed in sand coated seeds (0.25 mm). Therefore, it is an alternative application of
nutrients via seeds, due to the inert character of the sand. The mixing of the materials used in this work is not recommended.
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INTRODUCTION Seed oating is a technique that has been used for a
Since it wa released in 2000, the useSaflosanthes long time, especially in forestry and ornamentals. It consists
capitata/macocephalacv. Campo Grande has increased®f @ mechanism of application of inert and adhesive
due to its superior performance and the development Bfterials aiming at increasing the seed size, as well as
production technology (Fernandessal, 2005). The use changing its shape and texture to facilitate direct sowing
of high-quality seeds is a relevant practice for plarfonceicaetal, 2009).
establishment and development on the field (Silval, For species that have small seeds such as vegetables
2016), speciallyits physiological potential that is and forage seeds, coating is a technique with great potential
characterized by germination (viability) and vigor (Meto to make direct sowing viable for the following reasons:
al., 2015). precision in sowing and seed densitgduction of
Vigorous seeds are capable of rapid and uniforproduction costs, reduction of impacts that seeds suffer
emergence, with a consequent development of norngliring sowing, formation of a more humid
seedlings under various environmental conditions (AOSAicroenvironment (Oliveirat al, 2003).
2009). In this sense, with greater demand for seeds to However despite the technique being at an advanced
compose pastures, it is especially important to udevel, the methodologies for its application are not available,
technologies to maintain the physiological potential dbecause it is a trade secret of the companies (Funguetto,
seeds. Seed coating techniques can be used (Sampai20&7). In addition, even when coating methodologies are
Sampaio, 2009) as a means of maintaining suavailable for one species, they do not apply to another
charactestics. one due to the swificities of each seed.

Submitted on February 202020 and accepted on Decembei",22020.

1 This work is part of the first author's Master Dissertation.

2 Universidade Estadual do Norte Fluminense Darcy Ribeiro, Campos dos Goytacazes, Rio de Janeiro, Brazil. flavio_andradesilva@hotmail.com

3 Universidade Estadual do Norte Fluminense Darcy Ribeiro, Centro de Ciénbéam@ogiasAgropecuarias, Campos dos Goytacazes, Rio de Janeiro, Brazil. henrique@uenf.br
*Corresponding author: flavio_andradesilva@hotmail.com

Rev CeresVigosa, v68, n.4, p. 353-359, jul/aug, 2021


https://orcid.org/0000-0003-1237-2701

354 FlavioWirlanAndrade da Silva & Henrique Duakigeira

Thus, the objective of this research was to study tleeibstrate, on paper in gerbox previously moistened with
effects of the initial physical and physiological qualities ofvater equivalent to 2.5 times the paperweight. The tests
Sylosanthes capitata/maacephalacv. Campo Grande, were mounted on in seed germinator at temperature 20 - 35
coated with different of materials. °C with a photoperiod of 8 hours of light and 16 hours of

darkness for 10 days (Brasil, 2009). Daily counts were made
MATERIALSAND METHODS to calculate the germination speed index (GSI) according

Was used Seed®f Stylosanthes capitata/ tothe formula proposed by Maguire (1962). On the fourth
macocephalacv. Campo Grande purchased from thealay, the first germination count (FGC) was made and on
company BREEDS the seeds were subjected to manudhe tenth day the last germination counts to determine the
scarification between two sheets of sandpaper number 1g@rmination percentage (% G).

The coating materials and the binder used in the . .
experiment were chosen according to the papers of Men- Particle Density (PD)
doncaet al. 2007 and Xavieet al 2015. The coating It was determined by the volumetric balloon method
materials used were: sand (0.25 mm), dolomitic limestoEmbrapa, 1997).
and calcium silicaté polyvinyl acetate (PA) glue diluted The experiment was conducted in a completely
in heated water to 70° C in proportion to 1/1 (v/v) was usé@ndomized design with ten treatments each with four
as binder (Mendonget al, 2007). replications. The following treatments have been

The ratio of coating material to seeds was 3:1 (w/w§l€termined.
The seed coating process was carried out using a 'R1 - (untreated) seeds; TR2 - Sand (300 g); TR3 -
Newpack coating machine, model N1&djustment of the Dolomitic limestone (300 g); T.R.4 - Calcium silicate (300 g);
equipment settings and coating methodologies wef?® - Sand (100 g) + Dolomitic limestone (200 g); TR6 -
adapted from Xavieet al (2015). Sand (50 g) + Dolomitic limestone (250 g); TR7 - Sand (25

The operational characteristics were adjusted in tlgé +_ dolo.mitic limestone (275 g); TR8 - Sand.(lool 9) *
Newpack® equipment model N10 at 50 °C for thé:alcmm silicate (200 g); TR9 - Sand (50 g) + calcium silicate

temperature (T °C) and continuous speed of 12 m /s f@SO g); TR10- Sand (25) + calcium silicate (_275 g)
the airflow (R m/s). The IVG and PCG data were transformed into “x and 1

The following charaeristics were evaluated. I X, respectivelyas they did not meet the requirements for
homogeneity and normality of variance by the Bartlet and
Seed Water Content (SWC) Shapiro-Wik tests, respectivelyfter the presupposition
It was determined using the drying oven method 4@S met the analysis of variance and the Tukey test were
105 ° C + 3 °C for 24 hours according to thdrerformed at the 5% probability level and Pearson’
recommendations described in the Regras Aaéises correlation test at the 1 and 5% probability levels with the
de Sementes (RAS) (Brasil, 2009), with two replications Gd Of The R Project for Statistical Computing (2015).

4.5 £ 0.5 g each and the results expressed in percenta@su LTSAND DISCUSSION
(on wet basis).

All combinations of materials used as coating
Weight of one Thousand Seeds (WTS) treatments increased the weight of one thousand seeds
Eight replications of 100 seeds were used, which wef¥/TS) as compared to the weight of uncoated seeds (TR1
weighed on precision scales (0.0001 g) and the resuitgontrol), especially coating treatment 2 that consisted of
expressed as mean weight (g) of one thousand seeds (8@2d (AR 300 g) (Figure 1).

sil, 2009). Certainly, the significant diference of coating
treatment 2 compared to the other treatments is
Maximum (MAD) and Minimum Seed correlated to the higher mean density of this material.
Diameters (MID) The sand, dolomitic limestone and calcium silicate used

Four replicates of 50 seeds were used for each coatifighis work had densities of 2.93, 2.82 and 2.66 ¢.cm
treatment. The seeds were analyzed by the GroufidEyé@spectivelyAlthough they presented numerically close
software image analysis system, which provided thealues, they statistically differed from each other by
maximum and minimum diameters of the seeds and tiglkey test (Figure 2).

results were expressed in millimeters (mm). The sand high density granted the seeds higher
o weights due, mainlyto the direct correlation between
Germination Test (% G) density and mass of 0.91 (figure 3). This behavior is more

It was carried out in a completely randomized desigevident when descriptively analyzing the WTS curve (Fi-
with four replications of 50 seeds per treatment using hogure 1) and the particle density graph (Figure 2), where a
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710 values (0.88 and 0.87, respectively), indicating that as air
flow and temperature increase, so does WTS (Figure 3).
These variables are limiting to the coating process due
to theirimportance in the layer formation and coalescence
mechanisms, which depend on drying of the binder mate-
rial resulting in particle agglomeration and, consequgntly
+2 in the nucleus growth (the seed).
According to the results shown in Figure 3, these
"TR1 TR2 TR3 TR TRS TR6 TR7 TR8 TR9 TRIO significant differences among treatments are also strongly
Treatments correlated to the operating variables involved in the seed
Figure 1: Weight of one thousand seeds (WTS) (g) and Seé&Pating process.e., temperature (T °C) and air flow (AF

water Content (SWC) &ylosanthegv. Campo Grande subjected m/s).
to 10 coating treatments. Means followed by the same letter do Thus, the typology of materials and their physical

not diﬁe_r statistically by Tukey test at 5% probability withincharacteristics lead to different outcomes during the
each variable level. . -
coating process. Similarljto WTS, the SWC were
influenced by the sand densitiue to the specific particle
r weight, which resulted in higher dry weight of seeds and
consequently lower values of SWC.
b This behavior was also observed in the work of Con-
" ceicacet al (2009) in which the coating rendered the seeds
a lower water content as compared to the treatment without
coating. In the same studsthe authors observed that
removing the seed coat, moisture values increased to the
, : = L , i same percentage of bare seeds.
Sand Limestone Silicate In the coating process, the drying step resulting from
Materials the combined effects of airflow and temperature is crucial
Figure 2: Particle density of materials used for seed coatinfpr the formation of the layers. The methodological
Sylosanthescv. Campo Grande. Means followed by the samgdjustments of these variables are decisive for establishing
I;)t/ze;)rocl)clnjggit"?;ffer statistically from each other by Tukey test 3hinimum water contents in the coverings that will not
compromise the physiological characteristics of the seeds.
All facts considered, the results presented in this paper
linear trend between material typology and density &re in agreement with the findings of Xavetral (2015)
observed, thus directly affecting the WTS, i.e., the highehowing drying efficiency in the seed coating process,
the density the greater the specific mass of the particlegth adjustments in the methodolo@espite being above
Thus, the seeds covered with sand end up presentthg recommended drying temperature that should not
higher WTS in relation to the seeds covered with limestorgxceed 40 °C for the risk of impairing the physiological
and silicate. characteristics of seeds (Carvalho & Nakagawa, 2012). The

Xavier et al. (2015) observed increased WTS ofincrease in temperature counterbalanced the addition of
Stylosanthesoated seeds with a magnitude of 1.55 to 28v0 seconds to binder spraying time, favoring the coating
times as compared to uncoated seeds. The same autfyrgranting more uniform and larger layers to the resulting
reported that the treatment that stood out was composs&ed coat.
of limestone, sand and Rwith WTS of 5.59 g, showing In Figure 4 the significant differences among the
that sand plays a direct role in this gain. effects of the coating materials on maximum diameter

In the present research, the WTS values observed &#AD) and minimum diameter (MID) can be observed.
relatively higher than those described by Xaweml Calcium silicate treatment TR4 (SI 300 g) seed mean was
(2015). Nevertheless, the results are in agreement with #iatistically superior to those of the seeds from other
reports of Silvaet al (2017) who observed WTS values ofcoating treatments. This significant difference correlates
8.5 g, which are about 3.26 times higher than the contiwith the density of the materials used for seed coating as
ones. observed in Figure 3.

In addition to the particle densithe Person correlation ~ The values of seed MAD and MID negatively
test showed that air flow #fm/s) and temperature (C) correlated with density and coefficients of - 0.85 and - 0.64
directly influenced the coating process and, consequentiyere observed, respectivelndicating an inversely
the WTS. Both variables presented significant correlatigproportional effect on the variables. The effect of the

e o (e}
4 4 +
t + t

+
©

Percentage (%)

N
1
1

o

Weight of one thousand seeds (g)

Density (g-cm=)

N NNNN

OO N »®» ©o w
T
o

Rev CeresVigosa, v68, n.4, p. 353-359, jul/aug, 2021



356 FlavioWirlanAndrade da Silva & Henrique Duakigeira

coating materials on both variables is characterized R4 seed data with data resulting from sand mixtures, a
significant differences among the effects of coatingmaller dispersion is observed for seeds coated with TRS,
treatments without the mixture of sand in their compositiof,R9, andTR10, howeverthere is a decrease in the FGC
that is, TR2, TR3 and TR4, demonstrating an inversepercentages.
proportional efect; the higher the densjtthe lower the Decreases in these physiological characteristics may
particle size, MAD and MID. be related to the rate of water absorption and retention by
It was observed that seeds coated with TR2 (AR 3@®atings that exert a barrier to water molecules, slowly
g), TR3(CA 3004Q), TR4 (SI 300 g) and TR5 (AR 100 g + CAeleased during the initial germination processe® €T
200 g) did not differ from uncoated seeds (control). Thesé. 2018).
results indicate that even coated with these materials the Although not significant difference regarding, the
seeds preserved their physiological qualibat is, the means of treatments TR2, TR3, TR4, and TR5 compared
seed vigor (Figure 5). These results also indicate lessthe means of treatment TR1 (control), numerically the
dispersion of seed data from treatments TR2, TR3, asdeds coated of these treatments suffered delay (FGC)
TR5 as compared to the control treatment. This effect éaused by the coatings. This delay was potentiated when
certainly related to the typology of the materials. Comparirgand was mixed with calcium silicate or dolomitic
limestone. This indicates that mixing limestone and silicate

with sand can compromise the physiological
MAD (mm) @ characteristics of seeds. These lower (FGC) values may
be related to the particle size of the silicate and limestone
T(°C) (@ ofte coating materials. Because as the layers of materials with

I o smaller particles form, this makes the coating more

AF (m/s) t‘ 085 064 .05 waterproof, with the reduction of pore spaces, since
I PV PV 00 materials with smaller particles have smaller pore sizes.

PD (g/em’) aBo dBe o4 089 | o5 Oliveiraetal, (2003) observed that limestone can make

" - " . - o the coating more waterproof.
WTS (9) a9 os of7 o os2 Xavieret al (2015), studying the effect of coating with

" v o o s Lo different materials on the physiological potential of

we (%){ -68s -85 -g8s -dB2 -dBs -0l4 perennial soybean seeds observed that the coating directly

affected negatively the imbibition speed of the seeds,
compromising the first phase of the three-phase standard
proposed per Bewley & Black (1994). Deetéal, (2013)
studying the behavior of coated and uncoated seeds of
Figure3: Correlogram of the physical variablesSiflosanthes Urochloa brizanthacv. Xaraés androchloa wziziensis

cv. Campo Grande™ Not significant, * significant at 1% cv Kennedy observed than uncoated seeds absorbed water
ﬁ;‘s\tl’_aggn(‘ *; nz')g_’“gg’:‘t?él :tdSe‘:f)siprOl?l'aSbmtyA-'\:/V(m I<IS)f- ar - more quickly than coated seeds. Ferreitaal (2015)

’ g DWTS (g) -Weight of one observed that in six lots of coated hybrid Brachiaria,

thousand seeds; MID (mm) - Minimum diameter; MAD (mm) . . o
Maximum diameter; SWC (%) — Sewéater content] (° C) -  occurred a 60% decrease in the first germination count as

Temperature. compared to uncoated seeds.
4 -
aMAD aMID
b a
d cd cd cd cd  bed be

Diameter (mm)

TR1 TR2 TR3 TR4 TR5 TR6 TR7 TR8 TR9 TR10
Treatments

Figure4: Maximum diameter (MAD) and minimum diameter (MID) of styling@ampo Grande undging 10 treatments. Means
followed by the same letter do notféif statistically byTukey’s test at 5% probability at each variable level.
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Similar behavior was observed for the germinatiogermination and emergence, caused by the physical barrier
speed index (GSI): the uncoated (control) and sand coafdvided by the coating. In the TR4 this effect is noticeable,
seeds (AR 300 g) did not differ from each other (Figure 63lthough they are statistically equal to control, the coated

This behavior explains the high FGC means for theseeds obtained higher unevenness due to the barrier of
same treatments. This index is directly related to FGC the coatingAccording to Silva & Nakagawa (1998), this
the different substrates. The higher GSI means, the higtenrier imposed by the covering hinders the diffusion of
the FGC values observeiccording to Guimardest al., gases and waters between the external environment and
(2020), uncoated seeds have higher GSI values than the seed.
coated seeds. This behavior is attributed to the layers that Certainly this behavior is linked to the particle size of
surround the coated seeds causing a delay in FGC dhd materials, which directly influences the pore size of the
GSI, due to the decreased water diffusion from thlayers, making gas exchanges and imbibition difficult, both
environment to the seeds. of which are very important to the germination process.

In germination percentage (%G), seed from coatingccording to Giménez (1997), materials that have smaller
treatments TR2, TR3, TR4 and TR5 did not differ fronparticles form smaller pores compared to materials that have
uncoated seeds (control). (Figure 7). larger particlesAs the sand has a ggr particle size,

The results found for seeds indicate that over timaerefore, the sand coating will have a larger pore size
they managed to standardize since seeds from treatmertimpared to the calcium silicate and dolomitic limestone
TR3, TR4 and TR5 had a statistically different GSI from theaterials, and that facilitates gaseous exchange between
control. The major problem in coating seeds is the delaytihe seeds and the external environment.

9
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Figure5: Box plot andlukey test for first germination count (FGCJsitylosanthesv. Campo Grande. Means followed by the same
letter do not difer by Tukey’s test at 5% probability
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Figure 6: Box plot andTukey test for Germination speed index (GSl¥tylosanthesv. Campo Grande. Means followed by the
same letter do not dér by Tukey’s test at 5% probability
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Figure 7: Box plot andTukey test for Percent germination (%G siglosanthesv. Campo Grande. Means followed by the same
letter do not difer by Tukey’s test at 5% probability

Although coated seeds can reach final germinatigkthaAJ, Vieira HD, Souza CLM & Silva FW (2018) Methodology

rate similar to uncoated seeds. this performance iSof applying different doses of boron and zinc in the coating of

) . . perennial soybean seeds. Journal of experimental agriculture
absolutely related to vigouso a non-standardized lotin  jpternational, 26:01-09.

this trait can promote mequa“ty on the final germlnat'OIAOSA - Association of Oficial SeedAnalysts (2009) Seed vigour
percentage. testing handbook. East LansirgOSA. 341p.

This effect becomes more evident when the seeds @&yiey JD & Black M (1994) Seeds physiology of development
coated with mixtures of sand, limestone or silicate. Oliveira and germination. Nework, Plenum Press. 445p.
et al (2003) working with sand and limestone found @&rasil (2009) Ministério da agricultura. Regras paArélise de
decrease in germination percentages of sweet peppepementes. Brasilia, SNAD/DNDV/CDA 395p.
seeds. This delay in germination is a recurring problem #ites FH, Silva Junior CA Torres FE (201) Germination of
several studies (Silva & Nakagawa 1998 Tueesl common, scarified and coated seed of different tropical forage

. ! ! " species. Bioscience Journal, 27: 629-634.

2012; Caldeir@t al 2016:Achaet al, 2016; Sousat al., P _ o _
2016: Silvaet al., 2017; Xavier &/ieira, 2018Achaet al, Caldeira C, Carvalho M, Guimarées R & Coelho S (2016) Qualida-

] . - S de de sementes de tabaco durante o processo de pelotizacéo e
2018). Howevetin spite of this delgytudies indicate that  armazenamento. Ciéncia Rural, 46:216-220.

the_ prc_)c_ess of.coatm_g Se_eds IS a gre_at _altematlv_e @Jrvalho NM & Nakagawa J (2012) Sementes: ciéncia, tecnologia
maintaining their physiological characteristics (Medeiros e producéo. Jaboticabal, FUNER4p.

etal 2004; Briteet al, 2011; Sousat al, 2017). Conceigdo PMVieira HD, Silva RF & Campos SC (2009) Quali-
dade fisioldgica e resisténcia do recobrimento de sementes de
CONCLUSIONS milho. Ciéncia eAgrotecnologia, 33:765-772.

The physical characteristics, the weight of a thousarf'™e L. Custodio CAgostini E & GuerraW (2013) Obtencdo das
' . . curvas de embebicdo de sementes revestidas e néo revestidas de
seeds (WTS), water content (SWC), maximum d|ameterUrochloa brizanthae Urochloa wziziensis ColloquiumAgrariae,

(DMA), and minimum diameter (DMI) of the seeds 9:103-111.

Sylosanthes capitata/maatephalacv. Campo Grande Embrapa - Empresa Brasileira de Pesquigaopecuaria (1997)

were been substantially modified. Centro Nacional de Pesquisa de Solos. Manual de métodos de

. . andlise de solo. Rio de Janeiro, Embrapa. 212p.
Coating seeds with sand (0.25 mm) promotes th% ) L ) )

. . . . o The R Project for Statistical Computing (2015) R: Uma lingua-
maintenance of physiological attributes, percentage (%G)gem e ambiente para computacio estatisteailable at:

germination velocity index (GSI), and first germination <https://wwwR-project.og/>. Accessed on: October 252019.
count (FGC) ofSylosanthes capitata/mascephalacv.  Fernandes C, Grof B, Chakraborty SB\&rzignassi JR (2005)

Campo Grande seeds. Estilosantes Campo Grande in Brazil: a tropical forage legume

D 0 its i t ch teristi di . success storyTropical Grasslands 39:223-224.
ue to Its Inert characteristic, sand IS a promisin . . o .
P IgerrelraVF, FerreiraT, Carvalho R, Mavaieie D, Pereira D &

alternative for nutrient appllcatlon via seeds. Oliveira J (2015) Qualidade fisiolégica de sementes revestidas

de braquiaria hibrida cWlulato Il. RevistaAgroambiente, 9:161-
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