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Characterization of the physiological quality of soybean seeds
produced in Santa Catarina State

Caracterizacio da qualidade fisiologica de sementes de soja
produzidas em Santa Catarina

Vanderléia Mathias'; Cileide Maria Medeiros Coelho®; Cristhyane Garcia Araldi®;
Daniele Nerling®; Paulo Tarcisio Domatos de Borba®; Virgilio Gavicho Uarrota®

Abstract

The sovhesn zeeds produced in Santa Catarina have the potential for the application of new marketing

strategies becawze they have superior quality over the minimum standards establizhed b the Brazilian
lagizlation. Thiz potential was verified nzing time series anslyzis (T5). The main zoal of thiz smdy

was to charactarize the phvsiological quality of sovbean seeds produced in the Ztate of Santa Cataring
using data from the 1zt five harvests in order to establish new conumercialization strategies bazed on
sead quality. Historical dats for gemination and vizor were obtained from the 201272013 to 20162017

harvests, with a total of 4606 lots studied. To validate the historical data data from the 2016201 7 harvest
were inchuded. For thiz analysis, 100 lots of soybean seeds fom the 20162017 harvest were collected,
and laboratory tests for gemmunation and vigor were performed. The results of the time series analysis
shoraved that, on average, the germination rate ranged fom 39 to 93%, with all values being higher than
the minimmym required for cormenercialization by the Brazilian legizlation. Vigor ranged on average
from B2 to 20%. Currently, there iz no refersnce value for vigor in the Brazilian legizlation for seed
commercializztion purposes. Of the total of lots evaluated, 1%, 2%, 21%, and 76% of seeds presemted
germination < T0%, TO0-80%, 80-90%, and = 0%, respectively, wharsas 4%, 3%, T3, 17%, and §8%
of the lot= presemted vigor < T0%, T0-75%, T5-80%, 80-55%, and > B5%, respectively. Conszidering
that 76% of the lots presented germination = 90% and §9% of the lots had vizor = 85%, the lot=s that
prezamted these percentages wers ranked, and $4% ware determined to mest high quality standands.
Taking into account the 100 sampled lots from the 20162017 hanvast, 55% presented sermination
= D% and 35% had vigor > §5%. In thiz harvest, 41% of the lotz met the standards of at least 20%%
eemmination and B5% vigor according to the ranking methodology. This study conclodes that due to the
stability of climafic conditions, the State of Santa Cataring produces sovbean seads with physickogical
guality above the mimimuom standards, which allow the establishment of 2 miniroum vigor standard of
E3% for the commercialization of sovhean seeds.
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Abstract

Metabolomics Is the analysis of an array of small-molecule metabolites known to be Involved In a
given blochemical pativway, and plant metabolism Is perturbed by various ablotic stresses. In this
review, basic definition of metabolomics, analytical tools used, metabolomic approaches, and how
metabolomic techniques are used to assess the effects of ablotic stressors In plants and seeds are
discussed. A brief summary shows that metabolomic technigues are powerful to dissect plant and
seed responses to ablotic stress such as water, temperature, light, heavy metals, lons, salinity, and
pollutants. It enables us to gain not only a comprehensive overview but also a detalled analysts of
cruclal components of plant and seed metabolic responses to ablotic stress, and It has proved to be
a very Important tool for the sclence and will continue making a contribution toward a better
understanding of blological mechanisms that explain tolerance or susceptibllity of plants and seeds
to ablotic stress In the near future, which Is being faced by Increased climate changes.

Keywords: metabolomics, ablotic stress, plants, seeds, footprinting, GC-MS, HPLC, ATR-FTIR, NMR, UV-Vis, MIR, CE-MS

Review methodology: In this study, different databases were usad to collect the referencas such as SciencelDirect (Elsevier), CAB
Reviews, Wiley Online Library, Web of Science, Springer, and Google Scholar. In addition, many references have been collected from
the literature cited by these articles to check for additional relevant material.

Metabolomics and ablotic stress in plants

Metabolomics 5 a new emerging “omics™ sclence In
systems blology aiming at deciphering the metabolic profile
Im biological systems through the combinatdon of analytical
techniques and multivariate data analysis [1]. it s 2 nonblased
identtfication and quantification of all metabolites In a
biological system [2]. while the metabolome Is a complete
set of all low-molecular-welght metabolites (less than

1500 Da) found In 2 biological sample, consisting of the
small molecules produced by enzymatic reactions in a
given organism [3], being the end products of gene
expression [, 4]. Metabolomics 1= also an emerging and
promising field in many biological areas of application since
metabolite levels change with developmental, physiological,
pathological, and ablotic stressors. Unlike genomics and
transcriptomics, metabolomics 15 sensitive to both the
genetic and the modifying environmental Influences that

hittpoifwwes.cabi omgicabreviews



BASIC AREA
hitps://dol.org/10.1580/1675-4495 20200421 Article

Maize landraces management to avoid transgenic
contamination, decreases yield and seed quality

Anderson Munarini' (3, Daniele Nerling? (3, Cileide Maria Medeiros Coelho? (2, Rubens
Onofre Nodari**
1. Universidade Federal de Santa Catarina — Programa de Pis-Graduagao em Recursos Genéticos Vegetais — Floriandpolis (5C), Brazil.
2. Universidade do Estado de Santa Catarina— Departamento de Agronomia — Lages (SC), Brazil.
3. Universidade Federal de Santa Catarina — Departamento de Fitotecnia — Floriandpolis (3C), Brazil.

Received: Sep. 76, 2020 | Accepted: Apr. 26, 2011

Section Editor: Mauro Guida dos Santos

*Corresponding author: rubens. nodari@ufse. b

How to cite: Munarini, A, Merding. D. Coelho, C. M. M. and Modari, R. Q. (2021). Maize landraces management o avoid transgenic
contamination, decreases yield and seed quality. Bragantia, 80, 3921 https://doi.org/101600/1678-4495. 20200421

ABSTRACT: Producing high-quality seeds for agroecological agriculture is needed because the plants will be exposed to a diversity of
emironments and management practices. Sowing times and popalation densities can influence the quality of seeds produced by landraces.
Furthes, seeds for agroecological cultivation must not be contaminated by tansgenes. In this context, it is necessany to know the agronomic
performance of landraces outside of the recommended growing period to awoid gene Aow with transgenic cultivars. Thus, the objective
ofthis work was to determine the germination rate, vigor and sanitary quality of seeds of maize genotypes cultivated in an agroecological
system at different sowing times and densities. A split-split-plot design was wsed in the 2006/2017 and 20172018 growing seasons. The
physiological quality evaluation was based on germination and vigor tests, and the sanitary quality was obtained by visually examining
the seeds. The results showed a significant simple effect of genotype, sowing time and density, as well as double and triple interactions
among factors for all evaluated traits. The most suitable time for sowing the com landraces evaluated in an agroecological system inwesterm
Santa Catarina is September. when the seeds exhibited the highest percentage of germination and vigor and there was a lower incidence of
pathogens. At this time, a density of 55,000 plants-ha™ had the bestresult for germination. Late sowing was tested to avoid gene flow from
transgenic vanieties that usually are sown in September, but the results indicated penalties, such as a decrease in seed yield and quality.
Keywords: Foo mays ssp.mays L, germination, vigor, temporal isolation, genetically modified organism.

INTRODUCTION

Brazil, in addition to having high biodiversity, is a major food producer and part of this food comes from organic
and agroecological systems. Agroecological principles, such as crop diversification, heteropeneous varieties, organic soil
management and water conservation, reduce vulnerability to climate change effects {Altieri et al. 2015).

In these agricultural systems. instead of highly homogeneous cultivars, farmers use landraces or local varieties of
heterogeneous genotypes (Zeven 1998). Specifically, in the municipalities of Anchieta and Guaraciaba, in western Santa
Catarina state, Brazil, it was found there are 2049 small farms with 1513 populations of maize landraces (Costa et al.
2017). The authors note that the region is 2 microcenter of Zea mays L. Small farmers across the country continuously
save, reuse and exchange landrace seeds with neighbors, which favors genetic diversity and in situ on-farm conservation.
Harlan (1951) designed microcenters of diversity when a significant diversity is accumulated within a very restricted
geographical area.

In this scenario, landraces become important seed sources in all agricultural systems, favoring the adoption of sustainable
practices. In addition, landraces can produce more than 7.0 tons per hectare in organic systems {Balbinot Junior et al. 2005;
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Quality of soybean seeds sampled during processing

Paula Folguini* -, Cileide Maria Medeiros Coelho**+ ", Daniele Nerling®

ABSTRACT: Representative seed lot sampling k5 Important In analyzing sead quality. This
study aimed to deterrnine whether sampling during processing and after packaging using
sarmnplers Interferes In eanzhyzing the physiological quality and hestth of soybean seed lots.
The study was conducted with six and twelve soybean seed lots produced In the 201772018
and 201E,/2019 growing seazons, respectvely. Two sampling methods were wsed, according
to the Rules for Seed Testing: a) zampling during processing: b) sampling of s2ed lots stored
Im bags using & sampler. Seed quality was assessed by germination percentage, accelerated
aging, and tetrazolium tests to deterrmnine vigor, and seed health using the blotmer tast
sampling during processing and after storage In bags differ In the exprassion of seed vigar
and health. Seed lot hamagenealty 15 essential to determine the difference between sampling
rmethods. Samgling In the processing flow s more representative and may be Indicatad for
the germination test.

Index terms: accelerated aging, blotter test, garmination, Glycine max L.

RESUMO: & amostragem representativa do lote &€ Importante na andlise da gualidade
das sernentes. O objettve neste trabalho fol werlficar se & amostragem durante o flua de
beneficlamento & a amostragem com o uso de caladores apds o acondicionamento das
sernentas pode Interferir na andlise da qualidade fisloldglca e sanitdrla de lotes de sementes
de soja. O trabalho fol realizado corn 22l e doze botes de sementes de oja produzidas nas
safras 2007/2018 & 201E/2019, respectivamente. Para 3 amostragern dos lotes utilizaram-
se dols métodos conforme descrito pelas Regras de Andlises de Sementes: 3) amostragem
durante o fluxo de beneficlamento; b) amostragem dos lotes de sementes armazenados
erm "bags” com o wso de calador Avallou-se 3 qualidade das sementes pelo percentual
de germinac®o, vigor por emvelhecimento acelerado, tetrazdlio e pela determinacio da
sanldade das sementes pelo blotter test. & amostragerm durente o fluxo do beneficlamento
e nos "bags” apds o armazenamento, diferie ng expreszio do vigor e da guelidade sanitirlz
das sementes. A homogeneidade do lote & preponderante para verificar & diferenca dos
métodos de amostragem. A amostragermn no fluxo do beneficlarmento & mals representativa
e pode ser Indicada para o teste de germinacio.

Termos para ndexacio: emvelhecimento acelerado, teste de blofter, germinacio, Glycine
max L
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The hydrolysis dynamic of storage reserves in maize seed
germination helps to explain differences in inbred lines and
hybrid seed vigor

Daniele Nerling* ', Cileide Maria Medeiros Coelho** ), Adriele Brimmer*

ABSTRACT: Storage reserves composithon [= directly related to the manifestation of z2ed
vigor. However, the physiological potential exprassion In Inbred lines, as well as hybrids from
the storage reserves hydrolysis, Is not clear. Thus, the alm of this study was focused on
verlfylng If there are differences In the hydrolysis of seed storage reserve of malze Inbred lines
or hybrids during germination, and also checking If the changes In hydrobysls are assoclated
with zeed vigor. The seeds of Inbred lines and hybrids were submitted to germination test,
vigor by accelerated aging and cold tolerance. Blochemical profiling (totel protein content,
soluble proteins, phytate, Inorganic phosphorus, starch, and soluble sugars), was termporally
determined at 0 h {gulescent seeds), 12 h, 24 h, 30 h, and 48 h after iImblbitdon. The seeds
of Inbred lines showed & longer time for root protrusion and less vigor when compared to
hybrids. The highest lydrobygsis rates In Inbred lines were observed in phase | and at the end
of phase Il of germination. In hybrids, the rates remained, on aversge, constant throughout
germmination. The grestest differences in the hydrolysis of reserve compounds ocour In phase
1l of germination and differentiate the germination metabolisrm of hybrids and Inbred lines.

Index termas: metabollsm, physiologicel potential, root protrusion, Zeq mays L

RESUMD: & composicio das reservas estd diretamente relaclonzds 3 manlfestacio do vigor
da sermente. No entanto, a manifestaciio do potencial fislolégico de linhagens e hibridos a
partir da hidrdlise de reservas ndo estd elucldada. O objetivo neste trabalho fol verificar se
hd diferencas na hidrélise de compostos de reserva de sementes de linhagens ou hibridos
de milho durante & germinagdo e verlflcar se eventuals alteragbes estio sszocladas ao vigor
de samentes. A qualidade fisloldgica fol avallada pelo teste de germinacio e de vigor por
ervelhecimento acelerado e teste de frio. A dingmica de hidndlise fol determinada durante
& embebicio e germinacio temporalments em 0 h (sementes quiescentes), 12 h, 24 h, 30h
e 48 h por melo da determinagio do conteddo de dcido fidoo e fdsforo Inorgdnico, proteing
total e zolivel, amide e acdcar solivel. As linhagens apresentaram malor tempo para
protruso radicular e menor vigor em relaco aos hibridos. As malores taxas de hidrdlise em
Iinhagens foram observadas da fase | e ao fingl da fase 11 da germinaglo. Nos hibridos, &
tauas se manthverarn, em média, constantes ao longo da germinaglio. As malores diferencas
na hidrdlise dos compostos de reserva ocorre na fase Il da germinacio e diferenclam o
rmetabollsrmo germinativo de hibrdos e linhagens.

Termos para Indexacio: metabollsmo, potencal fisloldgloo, protusfo radicular, Zeg mays L

Journal of seed sdence, wad,
B202244019, 2022

hitp/id.dolorg/10.1550/
2317-1545v44258701

*Corresponding auwthor
E-mail: cileida.souza@udasc br

Received: 11/30/2021.
Accepted: 04/11/2022.

Departamento da Agronomia,
Univarsidadae do Estedo da 5ant
Catarina [UDESC), BES20-000 -
Lages, 5C, Brasil.

Journal of 5eed Science, w44, 2202244019, 2022



Hydrolytic enzyme activity (phytase and a-amylase) is decisive in
the germination metabolism of maize seeds under salt stress

A atividade de enzimas hidroliticas (fitase e alfa amilase) € decisiva no metabolisme germinativo
de sementes de milho sob estresse salino

Enderson Scalvi Sommer'™, Cileide Maria Medeiros Cozlw'', Matheus Santin Paditha' ™, Daniele Berding”™ ™

ABSTRALCT

Tha mokbllzaion of rasarves Is assantial for sesding formasion and @n ba
riflugncad oy sesd vigor. This work avaluated how seed vigor and rasands
mokdization Influsnce maize seadling formation under sak stress. Tha Righ-
Wigor seecs comprisad tha seads ciractiyfrom tha lot, whi ks the iow-gor seads
WEIE SLEDRCIEd To an articly 2ging prodess to raduca the vigor. Sasds werg
Ferminased In 2 sUbRTIEe moistEnad with watar [control) or safine solution
(100 mmeal L7 N2l and wers Sunmitted to garmination and vigor mses (fre
germination coure, cold tes, and saacling perfarmance) Blochemical profiing
{ahytic acid and Inorganic prasprarus, oot2l and solubk protein, s@rch and
solubia sUgats, a-amiylasa and phytass acthvity)was dezarminad af Dlgulascent
soads), 2,4, 5, and B oays after sowing. High-igor saeds had battar physiokagical
parformanca and RIENAr rasari hyorodysls rates under sat stress than low-
wigor sesds. HIgh-vigor sescs also showad aarler anzymatic actvity than
ow-yigor, damonstrating a tamporal d*farance In resarve mydrolysis during
tha stress. Tha Nighest charancas In resarve hydroles ooourred 2 davs 2ter
sowing and cifarentated the germinache mezabolism of nigh and low-vgor
SaRds uUndar sai sirass.

Inedex termes: Zoo moys L; phosphiorus; physiological performance.

RESUMD

& mobidlzaglo da resanias & fundamantal para a formaglo da plintulas @
pods sar Influsrclada palo wigor das samentes. O objatve do trabalho fal
avalar como o wWigor de semertes @ 2 mobllizacks os resarvas Infiulincla a
formago da planoulas os miing &m estrassa salno. Foram utilzados 0o's tes
e samantas oe miha, 25 SamenS o ako vigor (HV) foram as samentes
provankentas diratamanta oo kobs, & 25 SEMentes os babo vigor (L) foram
oticas atravis da recug 3o artificdal oo vigor A5 semantss foram germinacas
&m sunstrato umededds com dgua {controle) & com solugdo sallna (100
mmad LY HaCl). As sementes foram submatidas 20 teste oa garminaglo a
ok wigar (primsira contagem da garminaglo, Wmeim da frio @ desempenho da
pirmuas). O perfl bioquimice [3cido ftico @ fésfora inorgdnico, proteina
tota @ sodlved, amico, apioer sofdvel, athvidads da c-amllzse & Masel fol
detarminada tamooralmants @m O (semantas quiascentas), 2, 4, 62 B olas
2pa5 3 SEMEI0UTa. A5 SEMETTES da 370 vigor Tvaram menor desampenho
"slolégico @ a5 malores W@xas de Nidrdisa de rasenias soD srass salino
Quanca CoMparadas com a5 Semantas de Daho Vigor. A5 samentss da atto
vigar aprasartaram atvidacs anrmitica ariecpada &m el do 25 da Dabo
wigor, eemorstrado diferenga mmooral na hidrdliss da resarvas. As malores
d*arangas na higrddsa dos COMpostos 08 ressrva ooormem dods dlas apss a
ST Acura & ofaranciam o matanollsme garminativa das semantas oe ato
& balwo vigor sob condlples de estrassa.

Termos para indexagio: fermoys L fsforg; desermpenio fsiokigico.
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INTRODUCTION

hIzize iz one of the most important cereal crops worldwids
and sn important source of food, feed, and biofuels (Yin et al.,
2020, hlaize haz expressive productive potential. However, its
productive stability is mited by factors such as low prolificacy
and high interzpecific competition. Thus, proper seadling
estahlishment is mportant to ensure Crop FUCCess. (renmination
and plant fonmation are important to plant establishrment and
senzitive to biotic and shiotic stresses (Tarnawsa et al | 2023).

Besides abiotic soesses, climate change pozes a challengs to
researchers and breeding proerams to develop crops tolerant to
heat stress, drought, waterlogging, salinity, and other climatic
factorz (Lopes, 2023). Salinity =tress can sipnificantly affect
crop performance (Ahmad et al., 2023) and haz 3 negative
affact on maize seed germinstion and ssadling formation (1.2,
reduced length of the shoot and root system) (Bevaz & Dai
2022). In thiz way, the early stages of maize crop developmeant
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Effect of Volatile Organic Compounds (VOCs) and
Secondary Metabolites Produced by Plant Growth-
Promoting Rhizobacteria (PGPR) on Seed Quality
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Abstract

Plant growth-promoting rhizobacteria (PGPR) in agriculture has become a common
practice in recent years. PGPR are beneficial bacteria that inhabit the soil and positively
influence plant development and health. Amaong the many applications studied, seed
inoculation with PGPR. shows the potential to increase crop productivity, These bacteria
have several mechanisms, such as the plant growth stimulation by the production of
phytohormones, increased nutrient absorption, biocontrol of pathogens, increased
resistance to abiotic stresses, nitrogen fixation, and favor the production of seeds with
better physiological quality. It is possible to observe increases in germination percentage,
rapid performance and growth, higher seedling length, root length, shoot length, and dry
mass. PGPR are responsible for increases in quantities of indole acetic acid and soluble
phosphate, increases in enzymatic activity, and energy metabolism in germination and
early development of seedlings. In addition, the use of PGPR is currently considered a
strategy for maintaining agro-ecosystems balance and sustainability in the face of climate
change and the prospects for agriculture in the future, Effects of secondary metabolism
and volatile compound on the physiclogical and sanitary quality of seeds have been
discussed in this chapter. It is hoped to elucidate the importance of PGPR on quality

seeds production and their potential for exploitation for other crops.
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Beneficial bacteria Bioinoculants Biochemical components Seedling emergence

Physiological quality
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Abstract

The interest in the use of microorganisms in agricultural practices increased significantly in the last
years. The use of PGPR in promoting plant growth and health, biological pest control, and plant
diseases makes these microorganisms potential substitutes for agrochemicals, thus being able to
favor the preservation of the environment. PGPR secretes metal-chelators, such as organic acids
and siderophores, making available nutrients for plant uptake. Antibiotic secretion is responsible
for plant disease control and has an indirect action in plant growth. PGPR secretes amino acids,
particularly in response to osmotic and water stresses, which may act synergistically with other
osmolytes produced by plants, promoting plant growth. Among the sugars synthesized and
secreted by PGPR, exopolysaccharides (EPS) enable the association of bacteria with plant roots.
The contribution to the plant for the production and secretion of EP5 by rhizobacteria is evident
when the plant is subjected to water and salt stress conditions. EPS allow the maintenance of high
moisture content of the soil through the formation of aggregates and improvement of the soil
structure, protecting bacteria and the plant from desiccation and increasing the absorption of
nutrients by the plant. In this review, we approach the role of PGPR-polar metabolites, metal-

chelator compounds, and antibiotics in plant growth and sustainable agriculture.
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