Ciclo das relacoes patogeno-hospedeiro — Modelo conceitual
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Disseminacao
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Liheracao Passiva
energia externa

vento ——>

(Inglod, 1971)

Mildios

Plasmopara, Peronospora,
Bremia, etc.

Ferrugens
Puccinia, Uromyces, etc.
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Liheracao passiva
por impacto carvio da cana-te-aciicar

11. Teliospore cloud of Tilletia controversa released
during harvest of plants affected by dwarf bunt
(Courtesy J. A. Hoffmann)
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Liheracao passiva

small
droplets

large
' droplets
|
50 cm

Impacto de uma gota de chuva (azul) numa folha. Grandes gotas contendo varios propagulos do
patogeno sdo arremessadas proximas a fonte, enquanto goticulas menores, contendo menor numero de
propagulos, podem potencialmente ser levadas pelo vento a locais mais remotos (Gilet & Bourouiba, 2015)




Liheracao passiva

https://Ibourouiba.mit.edu/research/projects/f
luid-fragmentation-shapes-rain-induced-
foliar-disease-transmission



Liheracao passiva

Effects of Surface Topography and Rain Intensity on Splash Dispersal of Colletotrichum acutatum
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ABSTRACT

Yang, X., Madden, L. V., Wilson, L. L., and Ellis, M. A. 1990. Effects of surface topography and rain intensity on splash dispersal of Colletotrichum

acutatum. Phytopathology 80:1115-1120

Effects of ground cover, plant canopy density, and rain intensity on
the splash dispersal of Colletotrichum acutatum were studied using a
rain simulator. In one experiment, three ground covers (soil, straw, and
plastic) and two rain intensities (15 and 30 mm/hr) were evaluated by
collecting splash droplets with conidia in sheltered gravity samplers con-
sisting of petri plates with a selective medium for C. acutatum. Ground
covers were characterized by random roughness, the standard deviation
of surface elevation. Infected fruits with sporulating lesions were clustered
on the ground to serve as the inoculum source. Sampling plates were
positioned 20, 40, 60, 80, 100, and 120 cm from the source and were
exposed to rain for l-min periods (every 5 min) for a total duration
of 46 min. Ground cover had a major effect on splash dispersal, as
sured by colonies growing in selective medium. The estimated total number
of colonies over time and space (N) was inversely proportional to rough-
ness; i.c., straw had the largest random roughness but the lowest N, and

Additional keywords: discase spread, Fragaria X

plastic the opposite. Differences in N among ground covers were due
to differences in steepness of the dispersal gradients (i.c., straw had the
steepest gradient and plastic the shallowest), not to the release rate of
spores at the source. Total number of colonies increased with rain intensity,
but the effect was due to the release rate, as measured by the int pt
parameter of a gradient model. Rain intensity did not influence gradient
steepness. The effect of plant canopy density on splash dispersal of C.
acutatum was evaluated in a second experiment using a soil ground cover.
Leaf area index (LAI) was inversely related to N. Cross-row dispersal
of spores was reduced by 90% or more for two rows of plants with LAI
=2.7 compared to no plant rows. Results support the hypothesis that
surface topography (including ground cover and plant canopy) is a major
factor controlling splash dispersal duc to its effect on splash droplet
trajectories and loss of inoculum.
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Fig. 1. Overview of the experimental arrangement of source fruit and ) o
g."np“ng plalL‘ﬂ Fig. 2. Spatial and temporal patterns of colonies (1, cm™* min") of Colletotrichum acutatum due to rain splashing with intensities of 15 and
S S.

mm/ hr for plastic, soil, and straw ‘ground covers. Points represent the means of four replications. The square-root scale was chosen to better illus
the data beyond 60 cm from the source, where few colonies were observed.
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liheracao ativa

Projecao de ascosporos
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Liberacédo diaria de Venturia inaequalis

CiClO Ciclo proprio de cada espécie manifestado por variagoes
periddicas de acordo com o momento do dia sob condi¢des
Ci rcad iano ambientais constantes
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Fun JOS, Nematoides
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Como medir o transporte de esporos?

Armadilha
Burkard




Como medir o
transporte de esporos?
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Tape
Double-sided tape i1s used to attach a
clear plastic film that is coated with
grease




Como medir o
transporte de esporos?




(Simdes et al. 2023)
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(Simdes et al. 2023)
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Plantas sadias M Plantas sintomaticas Plantas faltantes (Azevedo néo publicado)
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Ferrugem do cafeeiro — Hemilela vastatrix
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Ferrugem da soja — Phakopsora pachyrhizi




Ferrugem do trigo — Puccinia graminis f. sp. tritici

2009 Wheat Stem Rust Observations in the U.S.
Prepared by USDA-ARS Cereal Disease Laboratory, St. Paul, MN

2
<

Puccinia pathway
DU

https://www.apsnet.org/edcenter/disandpath/fungalbasidio/pdlessons/Pages/StemRust.as

(

)

To ensure you are viewing the latest map, please empty your browser's cache.

sample or samples collected

. race identification completed

Location Field/Plot

Cuitivar/iine Race(s) identified

Westaco. TX (Hxdalgo County) Freld
Jeanerette, LA (Iberia Parish) Plot
Winnsboro, LA (Franklin Parish) Plot
Beeville, TX (Bee County) Plot
McGregor, TX (McLennan County) Plot
near Castroville, TX (Bexar County) Plot
near Castroville, TX (Bexar County) Plot
Headland. AL (Henry County) Plot
Crowley, LA (Acadia Parish) Piot
College Station, TX (Brazos County)  Plot
Bardwell, TX (Ellis County) Plot
Giddings, TX (Lee County Plot
Brady, TX {(McCulloch County) Plot
Stamford, TX (Jones County) Fieid
Kibler, AR (Crawford County) Plot
Russellville, AR (Pope County) Plot
Stillwater, OK (Payne County) Plot
Jackson, TN (Madison County) Field
Hutchinson, KS (Reno County) Plot
Spencer and Vanderburgh Counties, IN Plots
Ellsworth, KS  (Ellsworth County) Plot
St John, KS (Stafford County) Pilot
Belleville, KS (Republic County) Plot
Lamar, MO (Barton County) Plot
Madison County, IL Plot
Champaign County. IL Plot
Montgomery County, IL Plot
Posey. IN Plot
Lincoln, NE (Lancaster County) Plot

Spelt wheat, barley e
Panola
4-5 di

r 701, Panola
CK 9553 and 2 nursery lines
McNair 701
Uniknown
Unknown
MciNair 701
nown
Deita King 9577
Panola
McNair 701, 09FAWWON #88
FFR 510
McNair 701, Endurance
Unknown
finterhawk
terhawk, Turkey

pera llnesa

Unknown
Unknown




Ferrugem do colmo do trigo — Puccinia graminis f. sp. Tritici
Linhagem UG99 quebrou a resisténcia de Sr31 e Sr38

THE SPREAD OF WHEAT STEM RUST UGS9 LINEAGE
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Fun JOS, Nematoides

Bactérias
Fungos
Nematoides




Cancro citrico na Florida - efeito de furacoes

£ Service WER-33D Image from: AMX 1024/2005 03:01 UTC (11:01 PM EDT)
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Fun JOS, Nematoides

Virus
Fitoplasmas Virus

. . Bactérias PP
Bactérias Fungos Viroides
Fungos

Fungos Nematoides
Nematoides Viroides (1)

Virus, Fungos, Bactérias, Viroides, Nematoides, Fitoplasmas ...
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Transmissao - llherat;ao dispersao e deposicao

Fonte de in6culo
cv.Valencia

Controle do ambiente dentro
e for a das gaiolas

y

(Gaparto et al.2016)




Abelhas podem dispersar C. acutatum de plantas
Inoculadas para sadias

\ / \B
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Experimento 2
(Gaparoto et al. 2016)

1

Experimento 1



Abelhas podem dispersar C. acutatum de plantas
Inoculadas para sadias

~

Experimento 1
Experimento 2

AT
Mag= 27X

EHT = 20.00 kV "mm—4
(Gaparoto et al. 2016) o ————

Mag= 1.31KX
EHT =20.00 kV

EHT = 20.00 kv




Transmissao - Liheracao, dispersao e deposicao

Virus, fitoplasmas, fungos e bactérias

Pulgéo preto (Toxoptera citricida )
Virus da tristeza dos citros

brotacao infestada

Cigarrinhas
Xylella fastidiosa

ninfa/%’

joverr



Transmissao - Liheracao, dispersao e deposicao

Transmissao de virus por insetos de forma
nao persistente




Transmissao - Liheracao, dispersao e deposicao

Brevipalpus yothersi

Parra et al. (2003)

X0 B0 100 : Al B i 20 81 100 Al Ed 100

Bastianel et al. (2006)

2 81 1m A 8 im e U = 1 R ] 2 e U = 1 R ]

Czermainski (2007)



Transmissao - Liheracao, dispersao e teposicao

Brevipalpus yothersi Leprose

2TA2£003 ATA2EA002 150172003

Czermainski (2007)




Para a proxima aula:

Trabalho em grupo — definicao de infeccao e de
colonizacao (procurar definicoes contrastantes)

Leitura: Aylor, D.E. Aerial Dispersal of Pollen and
Spores APS Press 2017

Amorim, L. & Pascholati, S.F. Ciclo de relacaoes
patdgebo-hospedeiro.
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