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Topicos =
Manchas foliares que representam uma ameaca a cultura
da cevada, tanto em escala global quanto local.

O que ha de novo da identificacao de fungos associados a
manchas foliares da cevada?

Como minimizar o impacto das manchas foliares na
produtividade e qualidade da cevada nas nossas condicoes
de producao?

Novidades sobre fungicidas.
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Complexo de manchas fol




Prevaléncia de manchas foliares no centro sul do Parana (2021-2023)
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» ldentificacdo do agente causal por
DNA barcoding (203 isolados) Mancha em rede do

Isolamento Amplificagdo pela— \ tipO macu‘ata ?
Polimerase Chain Reaction "
(PeR) Mancha em Pyrenophora teres f. '
, rede tipo maculata % Mancha foliar
| de Pyrenophora
& i avenicola
Pyrenophora
Género Regido génica ou gene’ _Referéncia IL
N st s oty I teres f. teres
2Zymoseptoria ITS | LSU pb2 | tefl Chen etal. (2022)
Parastagonospora | ITS rpb2_| tef1 [ tub2 | Marin-Felix et al. (2019) =D rech S /e ra
Sequenciamento de DNA teres
it e CATTACTAACTACAACTACAG! Se ptorlose
e occence Parastagonospora
B i . nodorum
g i

Comparagdo com MYCOBANK Database i Stagonospora nodorum

https://www.mycobank.org/Pairwise_alignment = Septoria nOdOfUm

NCBI GenBank http://www.ncbi.nlm.nih.gov.br

% Mancha marrom
Bipolaris sorokiniana Bipolaris
. . ossypina
= Cochliobolus sativus gossyp
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As duas formas patogénicas de Pyrenophora teres ¥ 343 peuniao Nacional
<> de Pesquisa de Cevada
Tipo rede Tipo mancha oval
Net form net blotch Spot form net blotch
Pyrenophora teres f. teres Pyrenophora teres f. maculata

1 2 3 43 5
Tekauz, A. 1985. A numerical scale to classify reactions of barley to Pyrenophora teres. Canadian Journal of P

no. 2, pp. 181-3.



Species

Isolates’
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GenBank accession numbers?
LSU mpb2

ITS gapdh

98/1

100/1| -/0.99

Py. teres

CBS 228.76" o 7. teres f macuiata  \ic540003  MK540066  MK540215  MK540130

CBS 281.31# of 7 japonica

CBS 1279207
98/0.98; CBS 123932
CBS 282.31
—.r CBS 123929
1001 |['CBS 228.767 of P teres . maculata
94/0.99 |r CBS 281 .3 1A of Fy. japonica
95/1JCBS 314.69
9711 CBS 336.29

100/1

99~ CBS 328.53
100111 cBS 392.54
1001 'CBS 391.54

MK540004 MK540067 MK540216 MK540131

Pyrenophora variabilis sp. nov.

Pyrenophora trichostoma

Primers
M Ptt  Ptm v Do ponto de vista filogenético (arvore
filogenética) nao é possivel separar P,
teres f. teres de P. teres f. maculata
e v' A diferenciacdo molecular de
(A) Net form net (B) ovoid lesions in 900 Pyrenophora teres f. teres e de P. teres f.

blotch (NFNB)
caused by
Pyrenophora teres
f. teres

Syme, R. A. et al., (2018). Frontiers in genetics, 9, 130.

spot form net blotch
(SFNB) caused by P.
teres f. maculata.

maculata somente é possivel por PCR,
com primers especificos para as duas
formas patogénicas.

as®

.$
FAPA
Lu, S. et al. 2010. Phytopathology 100:1298-1306.
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GRQE
Crop Protection 7
Volume 122, August 2019, Pages 19-22 —O—

ELSEVIER

First report of spot lesion of wheat
caused by Pyrenophora teres f. sp
maculata observed in Argentina

A.E. Perell6 ® O =, L. Couretot® A.Curti®, J.P. Urangu_d, V.E. Consolo ®

(A, C). Leaf symptoms from field (D, E) Symptomatic wheat plants
infected with Pyrenophora teres
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Folhas de cevada
com sintomas de
manchas foliares
do tipo “spot” (Net
blotch spot form) ?
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Analise
microscopica:

conidios de
Pyrenophora teres

"

Analise molecular, pela
analise de sequencias
de ITS, LSU e gapdh):
99% de identidade com

Pyrenophora teres

¥

- P. teres f. maculata ?
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Inoculacdo de suspensao de conidios (5 x 10% conidios por mL) em plantas de cevada
crescendo em vasos, mantidas em camara de crescimento de plantasa 22+3 Ce

fotoperiodo e 12 horas.

TR e VS _
Pyrenophora teres f. teres
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Mancha marrom
(Spot blotch)

Bipolaris sorokiniana
= Cochliobolus sativus (teleomorfo)
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sorokiniana

onta prete e rai
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Bipolaris sorokiniana
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Infection Response - compatibility 20 342 Rounito Nacior
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3 4

Fetch, T. G., Jr., and Steffenson, B. J. 1999. Rating scales for assessing infection responses of
barley infected with Cochliobolus sativus. Plant Dis. 83:213-217.
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Septoriose

(Stagonospora blotch)
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Parastagonospora nodorum 2013

= Stagonospora nodorum 1977

= Septoria nodorum 1850

= Phaeosphaeria nodorum 1969 [teleomorph]

Commonname:  Leaf and Glume Blotch
Pathogen: Phaeosphaeria nodorum
(Stagonospora nodorum formerly Septoria nodorum)

jwnm/j iwmv/‘\ loas | [Ree / (TRITICALE |

Clark, B. et al. (2008).
The Encyclopaedia of Cereal dDseases.

Fotos: D.J. Tessmann



Mancha foliar causada por Pyrenophora avenicola
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197 Pyrenophora bromi CBS 311.68
-191 . Pyrenophora trichostoma CBS 328.53
1/100 [~ Pyrenophora teres CBS 228.76"
L Pyrenophora teres (Sin.: P. japonica) CBS 281.31
1/91 | 1/100[— Pyrenophora cynosuri CBS 1279187
|1/ | “— Pyrenophora dictyoides CBS 258.80
:’%J 00 L pyrenophora grahamii CBS 128043
0.92/78 Pyrenophora tritici-repentis CBS 259.597
Pyrenophora variabilis CBS 1279207
Pyrenophora poae CBS 319.68
0.94/90 — UEMA4601
Vilfl.ﬂ Pyrenophora avenicola CBS 307.84T
ey { | Pyrenophora avenicola D2
70| L0011 o renophora chastomioides CBS 279.31
Pyrenophora lolii CBS 240.48
1191~ Pyrenophora seminiperda CBS 127927
0.91/90| | 1/100 | '~ Pyrenophora sieglingiae CBS 127930
‘ - Pyrenophora wirreganensis CBS 109896
’ 1178 | Pyrenophora dactylidis DAOM 92161
098 L Pyrenophora erythrospila CBS 108941
0.99/95| 91 | Pyrenophora pseudoerythrospila CBS 1279317
0.74/75— Pyrenophora leucospermi CPC 12937
"94.1' - Pyrenophora nisikadoi CBS 190.297
11100 ”1 /|J.9Q' Pyrenophora tetrarrhenae CBS 127915
= “—— Pyrenophora biseptata CBS 319.69

\

Sintoma no

campo

ol
o Pyrenophora triseptata CBS 128047
1/100 { Pyrenophora fugax CBS 509.77
1/100 Pyrenophora novozelandica CBS 1279347

———— Pyrenophora nobleae CBS 259.80
17100 - Pyrenophora phaeocomes DAOM 222769
1/100 —— Bipolaris yamadae BRIP 66493
~— Bipolaris panici-miliacei CBS 199.29

0.06

RODRIGUES, P. C. S., ANGELOTTI-ZAMPAR, P., SERON, G., FEKSA, H. R.,
TESSMANN, D. J. (2023). First report of Pyrenophora avenicola causing leaf
spot disease on barley. New Disease Reports, v. 48, €12213, 2023.




Mancha foliar causada por Bipolaris gossypina ¥ 342 peuniao Nacional
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UEM4733
UEM4751
UEM4613
UEM4610
UEM4612
UEM4613
UEM4614
UEM4696
UEM4654
UEM4650

UEM4615
{ UEM4618
- UEM4749
Led KJ922381 Bipolaris sorokiniana CBS 110.14
UEM4639
UEM4680
UEM4698
UEM4658
UEM4662
KJ415528 Bipolaris gossypina BRIP 148407
KJ909762 Bipolaris bicolor CBS 690.96
KX452453 Bipolaris shoemakeri BRIP 159297
KJ415537 Bipolaris secalis BRIP 144537
KY905676 Bipolaris variabilis CBS 1277167
KJ415538 Bipolaris zeae BRIP 11512!s0PT
KX452458 Bipolaris woodii BRIP 122397
JX089579 Bipolaris microstegii CBS 1325507
KM230398 Bipolaris zeicola FIP 532ET
[ m—— MH856511.1 Curvularia buchloes CBS 246.49
MH860884 1 C. subpapendorfii CBS 656.74

1/88

0.99/63

1/99)

1169

Mancha Marrom, causada por Bipolaris sorokiniana

— = —_— f— S E————— ———

—_—
0.01

RODRIGUES, P.C.S, ANGELOTTI-ZAMPAR, P., FEKSA, H. R., SERON, G.,
TESSMANN, D. J. DNA barcoding, aggressiveness of Bipolaris sorokiniana
isolates, and pathogenicity of emerging B. gossypina in barley in subtropical
southern Brazil. Tropical Plant Pathology, v. 49, 2024. doi.org/10.1007/s40858-
023-00628-y
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Doencas nao
detectadas ou
pouco presentes
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FAPA
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Mancha salpicada da folha

da cevada
(Septoria speckled leaf blotch)

Zymoseptoria passerinii 2011
= Septoria passerinii 1884

Barley Disease Handbook, Neate, S. and McMullen, M., North Dakota State University, 2005



Common name: ~ Septoria Leaf Blotch 0% 348 pis Nacional
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Pathogen: Mycosphaerella graminicola (Septoria tritici) < de Pesquisa de Cevada

/ / / Distance 97

WHEAT ¥ | |BARLEY OATS RE V| |TRmICALEY o

Cercospora sorghi var. maydis

Cercospora nicotianae

Cercospora sojina
Cercospora sorghi

Clark, B. et al. (2008).
Hosts The Encyclopaedia of Cereal dDseases.

Cercospora zeae-maydis
Cercospora zeina

Mycosphaerella brassicicola

Mainly wheat, but also occasionally
on rye, triticale and some grass
species.

Mycosphaerella populorum
Cercospora kalmiae
Mycosphaerella cruenta
Mycosphaerella fijiensis

Mycosphaerella musicola

71 [ Mycosphaerella africana
1001 passatora Sulva

Mycosphaerella pini

92 = Septoria passerinii P26515
100 E Septoria passerinii
86

Mycosphaerella graminicola

100 I: Mycosphaerella fragariae

100 Ramularia collo-cygni

Mycosphaerella citri

97 Cladosporium cladosporioides

991 Cladosporium herbarum

100
Cladosporium oxysporum
99
Cladosporium sphaerospermum
— Capnobotryella renispora

Teratosphaeria nubilosa

Dothidea hippophaeos

100

Hormonema dematioides

Dothiora rhamni-alpinae

. Pt
A2

https://www.apsnet.org/edcenter/disandpath/fungalasc

Brown, necrotic lesions on young wheat plant showing black pycnidia o/pdlessons/Pages/Septoria.aspx
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(Scald)

Rhynchosporium secalis

Pathogen: Rhynchosporium secalis \‘. de Pesquisa de Cevada

(whear | [saRwey W] [oars ] [Re W] [TRmcuEd]

Ababa et al ., 2023 A
https://doi.org/10.1016/j.heliyon.2023.e14315 T —
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Mancha de Ramularia L5 e pesginade Covada

(Ramularia Leaf Spot)
Causada pelo fungo Ramularia collo-cygni

Year of First Ramularia Detection

* “Emerging disease”
* Na América do Sul, ocorre no Uruguai e Argentina

¢ . A e 2
2014' i ‘ y

Map produced by Steven Thomson 9 y
® SRUC, 2014 1997-#

Boundary data © EuroGeographics

Fig. 2. Current laria leaf spot p or fungal DNA), with year of initial report.

896 PHYTOPATHOLOGY

Ramularia collo-cygni—An Emerging Pathogen of Barley Crops , Fn AL o g T AT g e G v ..:-‘
Havis etal. (2015; Phytopathology 105:895-904) Ramularia Leaf Spot: A Newly Important Threat to Barley Productio FAPA

https://ahdb.org.uk/knowledge-library/ramularia-leaf-spot-management-in-barley Graham et al. (2017. Outlooks on Pest Management 28:65-69)
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ia da cevada

(Barley stripe)
Pyrenophora gramineae
Drechslera gram
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~*hﬂéﬁch
cevada
(Tan spot)

a amarela do trigo, na

Pyrenophora tritici-repentis

= P. trichostoma

= Drechslera tritici-repentis

= Helminthosporium tritici-repentis

inoculacao de P. tritici-repentis em
plantas de cevada

Inoculacao por pulverizacao de
suspensao de conidios com
concentracdo de 5 x 10% conidios
por mL

Clark, B., Bryson, R., Kelly, C., Jellis, G., &
Tonguc, L. (2008). The encyclopaedia of
cereal diseases. HGCA/BASF

Common name:

04
W 342 Reuniao Nacional
de Pesquisa de Cevada

Tan Spot (DTR)
Pyrenophora tritici-repentis (Drechslera tritici-repentis)

| [re V] [mRmicaE |

Hosts

The disease affects wheat but can
also attack barley, rye and some
grasses.

https://www.apsnet.org/edcenter/resources/commonnames/Pages/Barley.aspx
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Independente da doenca, o objetivo final € m

folhas verdes'até a senescéncia das plantas.




Manejo de Doencgas da Cevada ¥ 342z
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A experiéncia da FAPA/Cooperativa Agrdria: contexto e condicionantes:

Cevada cervejeira de duas fileiras, cleistogamica (florescimento fechado).
Meta de produtividade: 6 toneladas/ha.

Meta de qualidade fisiologica das sementes: germinacao acima de 95%.
Meta de contaminagao por desoxivalenol (DON): abaixo de 1000 ppb.

e Clima: geralmente umido, com temperaturas variando de frias a amenas.
e Avancos na contribuicao da resisténcia genética no controle do oidio, ferrugem da folha,
mancha em rede e mancha marrom.

* O maior impacto das doencas no custo de produgcao advém das manchas foliares, que
reduzem tanto o rendimento quanto a qualidade dos graos.

* Ao decidir sobre programas de fungicidas e o momento adequado de sua aplicacao para o

controle de manchas foliares, é crucial também considerar seus impactos na giberela e no DON.

* O impacto econbmico da contaminacao por DON é igual ou superior a reducao no rendimento
de graos.

R N s A T R N W Y
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Medidas de controle de manchas foliares

Resisténcia genética
Tratamento de sementes
Rotacao de culturas
Indutores de resisténcia
Fungicidas

U O 0O 0 O

N
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2 Resisténcia genética

FAPA
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» Oidio

» Ferrugens
» Mancha em rede do tipo rede

» Mancha em rede do tipo oval (maculata)
» Mancha marrom

» Septorioses

Como conciliar:
v Produtividade 5
v' Qualidade cervejeira *
v Resisténcia a doencas
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0 Tratamento de sementes e iy

Alvos (erradicante):
v'Bipolaris sorokinana
v Pyrenophora teres
v Fusarium spp.

v'Pseudomonas syringae pv. ...?.
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0 Rotacao de culturas
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aIndutores de resistéencia

FAPA




aFungicidas
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El Controle quimico com fungicidas \;" if‘,fe’:f,::’;fa;cmda
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Manejo integrado de doenc¢as em cereais de inverno

Q Material Genético & Momento e Numero de Aplicagoes

Giberela Manchas‘

1

Oidio/Ferrugem/Bacteriose Manchas Foliares/Bacteriose

!

L

S NS S SIS
1 2 3 4 5 6 7 8 9 10 10.1 105 n
one tillering tillers leaf leaf fistnode  second lastleaf  ligule of in head floweri
shoot begins formed sheaths sheaths of stem node v’sm last leaf “boot”™ visible (wheacjg
lengthe strongly visible visible ible 5t visible

<€ > | € > | € > | € > | € > | € >

1 Aplic 2 Aplic 3 - 4 Aplic 5 - 6Aplic 7-8 Aplic 9 Aplic

AR

SISTETITEUE VIOTTOTATITEN TN U'S L'OETT A

N i,
‘:E <.



Aristas visiveis Ji\ | &\%&

g.j ou totalmente
4 visivel

[ 4

(X)) S : _
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<—Flag Leaf
Sheath

Fases de controle das
manchas foliares da
cevada

Controle pré-saida das aristas

- Alqudah and Schnurbusch (2017) https://instituteofeducation.ie/wp-content/uploads/2020/12/cereal-notes.pdf




Q Controle quimico com fungicidas
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Grupo quimico Fungicida Mancha- (S
em-rede | marrom
o Azoxistrobina X X
Estrobilurina (Qol) Piraclostrobina X X
Tebuconazol X
Epoxiconazol X X
Hutriafol X X
Triazol (DMI) Ciproconazol+Propiconazol X X
Triticonazol X
Difenoconazol X
Propiconazol X
Triazolintiona (DMI) Protioconazol +
Triazol (DMI) Ciproconazol
Morfolina Fenpropimorfe X
FAPA

Grupo quimico Fungicida om-rede T poq Fungicida em-rede | marrom
T AroxSiroDTaT y Carboxam!da (SDHI) Fﬁglflumetofen ? ?
Estrobilurina (Qol) Azoxistrobina + N Trlazollnthna (DMI) Protlogor?azol
Triazol (DMI) Difenoconazol Carboxamida (SDHI) Benzovindiflupyr X
Estrobilurina (Qol) Azoxistrobina + Estrobilurina (Qol) Azoxistrobina +
Triazol (DMI) Epoxiconazol X Trifloxistrobina Trifloxistrobina +
Estrobilurina (Qol) Azoxistrobina + X Protlocona_\zole Protlgconazol+ X
Triazol (DMI) Tebuconazol Carbogamda (SDHI) i B|xafem
Estrobilurina (Qol) Cresoxim-metilico + Estrobilurina (Qol) Piraclostrobina + X
Triazol (DMI) Epoxiconazol X X pCarboxamida (SDHI) Huxapiroxade
Estrobilurina (Qol) Picoxistrobina + X Estrobilurina (Qol) Azoxistrobina X
Triazol (DMI) Ciproconazol Ditiocarbamato Mancozebe
Estrobilurina (QO') Metoninostrobin + X | Ditiocarbamato | Mancozebe X |
Triazol (DMI) Tebuconazol - . .

Estrobilurina (Qol) Trifloxistrobina + X |D|carboxam|da | Iprodiona X | X
Triazol (DMI) Protioconazol |Isoftalonitrila | Clorotalonil | X
Estrobilurina (Qol) Piraclostrobina + X X
Triazol (DMI) Epoxiconazol
Estrobilurina (Qol) Piraclostrobina + X
Triazol (DMI) Metconazol
Estrobilurina (Qol) Trifloxistrobina + X X
Triazolintiona (DMI) Protioconazol
Estrobilurina (Qol) Trifloxistrobina + X
Triazol (DMI) Tebuconazole
% 7 NosEUA:

Pidiflumetofen (Adepidyn) + Propiconazole = Miravis Ace®




Manejo de manchas foliares em cevada

Mancha em Rede (Pyrenophora teres f.sp. teres) - Eficiéncia da molécula (Pidiflumetofem) - Fungicida Sistémico, composto
por Pirazol (;arﬁ xamida.

Fuscgdo EC + Miravis (Pidiflumetofem) + Trim (580 + 500 + 150 ml/ha)

Miravis Pro (Pidiflumetofem + Protioconazol) + Trim (750 + 150 ml/ha)

Abacus HC + Miravis (Pidiflumetofem) + Trim (300 + 500 + 150 ml /ha)

80
Miravis (Pidiflumetofem) + Trim (500 + 150 mi/ha)

2.

")
FA PA W Eficiéncia (%)

90

89




Manejo de manchas foliares em cevada

Mancha em Rede (Pyrenophora teres f.sp. teres) - Eficiéncia das moléculas protetoras.

J/

Ativum + Mancozeb (900 ml + 1,5 kg/ha)

87
Ativum + Bravonil (900 ml + 1,5 I/ha)

81

Ativum + Bravonil (900 ml + 1,0 |/ha)

67
Ativum (900 mi/ha)

2.

Eficiéncia (%)

- FAPA



Manejo de manchas foliares em cevada

.

FAPA

Mancha em Rede (Pyrenophora teres f.sp. teres) - Eficiéncia das moléculas protetoras.

Fox Xpro + Mancozeb (500 ml + 1,5 kg/ha)

91
Fox Xpro + Bravonil (500 ml + 1,5 I/ha)
Fox Xpro + Bravonil (500 ml + 1,0 |/ha)
Fox Xpro (500 ml/ha)
)
0 10 20 30 40 50 60 70 90 100

W Eficiéncia (%)




Manejo de manchas foliares em cevada

<

FAPA

Mancha em Rede (Pyrenophora teres f.sp. teres) - Eficiéncia das moléculas protetoras.

Vessarya + Mancozeb (600 ml + 1,5 kg/ha)

Vessarya + Absoluto Fix (600 ml + 1,5 I/ha)

Vessarya + Absoluto Fix (600 ml + 1,0 I/ha)

Vessarya (600 mi/ha)

87

85

76

68

W Eficiéncia (%)

70




DNA barcoding

Maringd

® v Isolados identificados por

(1.4
YO e S
@fs‘:s’:' 342 Reuniao Nacional
<> de Pesquisa de Cevada

Estudos da sensibilidade
de Pyrenophora teres e
Bipolaris sorokininana a

fungicidas



Sensibilidade in vitro de Pyrenophora teres a

fungicidas do grupo triazol (DMI)

M Propiconazol m Tebuconazol W Epoxiconazol ®m Metconazol

(wdd)

o

12

€31¢-1d

¢ite-a

131¢-3a

EVIZid

[AAx4le

Tvicia

€20¢-1d

¢00¢-1d

120¢-1d

EV0cZ-1d

¢voe-a

Tv0c-1a

€505-NN
¢S0S-INN
TS0S-INN
0S0S-N
670S-INN
8170S-INN
L70S-INN
970S-IAN
SY0S-NN
7¥0S-NN
EV0S-INN
Cr0S-INN
Tr0S-INN
0v0S-NN
6€05-INN
8E0S-INN
LEOS-INN
9€0S-INN
€C0S-NN
¢C0S-INN
TC0S-IAN
0¢0S-IAN
6T0S-IAN
8T0S-INN
LTOS-INN
9T0S-INN
STOS-AN
¥T0S-NN
€T0S-ANN
¢T0S-INN
0TOS-NN
600S-INN
800S-INN
L00S-INN
900S-IAIN
S00S-IN
700S-IAN

Priscila Angelotti-Zampar. Aluna de Doutorado PGA/UEM



® Ciproconazol

tro de Pyrenophora teres a

fungicidas do grupo triazol (DMI)

N vi
™ Tebuconazol

Sensibilidade
M Propiconazol

€37¢-1a

¢3ate-xa

T3tc¢-1a

€VTZid

[AAx42ie

Tvicid

€20¢-1d

¢00¢-d

100¢-1d

€v0¢-id

¢voc-yd

Tvoc-1d

€505-INN
¢S0S-INN
TS0S-IANN
0S0S-NN
61705-INN
870S-NN
LY0S-INN
9v0S-NN
Sr0S-INN
rv0S-NN
EV0S-INN
¢v0S-INN
Tr0S-INN
0v0S-NN
6€05-INN
8€0S-ININ
LEOS-INN
9€0S-NN
€C0S-INN
CC0S-INN
TC0S-INN
0¢os-NN
6T0S-INN
8T0S-NN
LTOS-INN
9T0S- AN
STOS-IANN
PT0S-NN
€T0S-INN
CT0S-INN
0TO0S-N
6005-IANN
800S-\N
LO0S-INN
900S-\N
S00S-INN
700S-NN

> 50

Priscila Angelotti-Zampar. Aluna de Doutorado PGA/UEM



¢

(14

‘- .~ o g
R0 342 Reuniéo Nacional
-

<> de Pesquisa de Cevada
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Bacteriose na cevada

N
>



M7l Wil &

Quelma das folhas (Bllgth

Pseudomonas syrmgae




<

-~
(==}

FAPA

Manejo de bacteriose em cevada

Produtos com acgao bactericida e sua eficiéncia (%)
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Oxicloreto de Cobre (Difere, Statys e Reconil)

Fosfito com Cobre (1,0 a 1,5 I/ha)
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Mancozeb (1,5 kg/ha)

89

80

75

49

10 20 30 40 50 60 70 80 90



- A— AT T T

o

o~

. A A
L s S i


mailto:heraldo@agraria.com.br

