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Milho Europeu/ Micotoxinas produzidas Q
pelo Fusarium ~iniay

. . . Espécies de Fusarium Regiao
Tipo de micotoxina P : i
Europela
Zearalenona (ZEA) F. culmorum; F. graminearum Norte
Fumonisinas F. verticillioides; F. proliferatum Centro e Sul

Ocorréncia de fumonisinas
) Local: climas continentais / %
guentes
\)
) Fator com maior impacto:
tecidos danificados por F. verticilliodes

infestagéo Espiga com graos pulverulentos de cor rosa

1 Alimentos: milho
(principal) podendo
ocorrer no arroz e sorgo




Fumonisinas no milho

CINIVERS ik Occurrence of fumonisins (ug kg-)
CATTOLICA in Northern Italy (2012-2018)

del Sacro Cuore

About 40% of maize in Northern ltaly had levels of
fumonisin contaminations > 4,000 ug kg'in 2018
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Alessandra Lanubile presentation ‘Breeding for resistance to Fusarium infection in maize’




Controle e mitigacao das fumonisinas <7,

Campo

 Detecao e monitorizacao dos fungos
(F. verticillioides; F. proliferatum)

* Aplicar antifungicos especificos

(biofumigacao)
. . UNIVERSIT GOOD AGRICULTURAL PRACTICES
«  Melhorar o microbioma do solo = s

( rOta goes; i nte rc ro p p i n g) Well-timed planting dates and appropriate crop rotation
¢ A n te Cl p a Qé O d a CO I h e |ta » Adequate management of irrigation and insect damage (European corn

borer)

» Moisture content of grains not lower than 22-24% at harvest

’ .
» Drying grains with a maximum level of 15% moisture before storage
Pos-Colheita
N

» Selection of resistant genotypes and hybrids
 Evitar pré-armazenagem grao humido
 Gestao eficiente da secagem

Armazenagem

° Melhorar a Iimpeza do gréo Alessandra Lanubile presentation ‘Breeding
o Circulagéo do gréo for resistance to Fusarium infection in maize’

 Controle temperatura e humidade




Biofumigacao Zihiav

 Assolugdes mais eficazes foram obtidas com Brassicas

 Glucosinolatos sao convertidos em isotiocianato (ITC) por acao da
enzima mirosinase (depende da temperatura e pH)

* OITCé volatil e tem acao fungicida
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- Crop Rotation: cover crops and bio-fumigations

=y

Bio-fumigation: best know system is with Brassicaceae
o Glucosinolates are converted to isothiocyanate after cells are
mechanically damaged
o ITC = volatile
o Myrosinase activity is t° and pH depended!
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Geert Haesaert presentation, ‘How to reduce mycotoxins in cereal-based crop rotations? ‘




Biofumigacao

 Asolugcao de mostarda castanha (Brassica juncea) foi a mais eficaz
para a redu¢ao do crescimento micelar de F. graminearum
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o Inverted petri dish method: volatiles F. graminearum

Reduction of mycelium growth
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Geert Haesaert presentation, ‘How to reduce mycotoxins in cereal-based crop rotations? ‘




Biofumigacao Zihiav

 As variedades Terrafit e Etamine de mostarda castanha (Brassica
juncea) foram as que revelaram maiores concentragoes de ITC e as
mais eficazes para a reducao do crescimento micelar de F
graminearum

Crop Rotation: cover crops and bio-fumigations

Influence of AITC on Fusarium graminearum mycelium growth
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Geert Haesaert presentation, ‘How to reduce mycotoxins in cereal-based crop rotations? ‘




Biofumigac3do-Aplicacdes iav

 Aplicagoes de solucdes com 4% de farinhas de mostarda nos solos

U B. Biofumigation & botanicals

Apply fresh mulch layers in Spray botanicals (4% w/v)
autumn, “cut-&-carry” biofumigation
4
: 4
Y.
-
«  White mustard * Mustard 1 |seed flour from
. * Indian mustard * Mustard 2 | white mustard
g + Berseem clover + Chinese galls
Prevention of Fusarium head blight in wheat with intercrops, bi i i and 21
Dimitrios Drakopoulos <V
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Drakopoulos presentation, ‘Prevention of Fusarium head blight in wheat with intercrops,
biofumigation and botanicals’




Melhorar o microbioma do solo
Intercropping

U A. Maize-intercropping U A. Maize-intercropping

Subplot: maize-intercropping

Sole maize cropping

: Sole maize Indi tard Whole plot: tillage
pros ' ‘ et ' No tilage (mulch)
+Land- & resource-use efficiency
+Biodiversity
+Reduced nutrient leaching & soil erosion
+Weed suppression

+ Interspecific facilitation

+# Control pests by attracting beneficials Maize-clover intercropping

W ]
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Reduced tillage
(rotary tiller ~10cm)

£

+ Control soil- & residue-borne pathogens?

cons
+ Interspecific competition - yield loss?
+ Available machinery & equipment
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o Brooker et al. 2014, New Phytologist ]
< Yang et al. 2018, Agronomy 2
Prevention of Fusarium head blight in wheat with i ps, bi igation and
Dimitrios Drakopoulos TR Prevention of Fusarium head blight in wheat with i ps, biofumigation and i 12
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Melhorar a limpeza do grao
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Size separation: Coarse and / or
small & broken kernels

Aspiration: Dust & Husks

Density separation:
Shriveled kernels

iQv

Combinar diferentes tecnologias de limpeza para remover fragoes
contaminadas
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Wisss:

Sieving machines with
inlet and outlet

aspiration
TAS / GrainPlus
o |
: —
Gravity separator y
Concentrator MTCB =

Optical sorting machine
SORTEX

LumoVision
(V)
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Katarina Slettengreen presentation ‘Advanced grain cleaning solutions for mycotoxin reduction’




Melhorar a limpeza do grao

e A separagao oOtica acoplada a outras tecnologias de separacao é
eficaz na redug¢ao dos niveis de aflatoxinas

Maize: Aflatoxin reduction, Germany
Upgrade to food quality.

A ouf.dog’u,
B = A
.0.@.' i
T ALAR LR A

S,ev,ng+‘—'| Income: biomass/feed quality

B <o iration _! Outcome: food quality
" GrainPlus -

Overall reduction 70-95 %
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Katarina Slettengreen presentation ‘Advanced grain cleaning solutions for mycotoxin reduction’




Separacao otica de graos contaminados

Maize: Optical sorting example with SORTEX.

Thg.

CBUHLER

Katarina Slettengreen presentation ‘Advanced grain cleaning solutions for mycotoxin reduction’




Separacao radiacao UV de graos contaminados

e Os graos com aflotoxinas tém acido kdjico que emite fluorescéncia
ao passar por radiacao ultravioleta

Lumovision.
Detection and removal of aflatoxin contaminated maize kernels.
O S
==
T =l S S i Grains
CEUHLER under ultraviolet light NORMAL
The good grains
glow blue r
LumoVision, using fluorescence, detects { : I
kojic acid in the maize. Kojic acid is also CONTAMINATED
produced by the Aspergillus fungi. It _
glows a bright greenish-yellow The bad grains
under UV light. glow bright
Customers benefits: Ll
- Income: biomass quality
- Outcome: feed/food quality Cooiii

Katarina Slettengreen presentation ‘Advanced grain cleaning solutions for mycotoxin reduction’




Exemplo da gestao do risco de ocorréncia
de micotoxinas

“niav

I

swiss @ Ihree-stage concept for managing
granum the risk of mycotoxins

' |

Preventive recommendations
of the branch

- Preceding crop

- Incorporation of plant debris

- Soil tillage

- Susceptibility of varieties

- etc.

List of proposed varieties

Sensibility against Fusarium

- Maize

- Wheatand
triticale

Contractual requirements
- Maize retailer «<» farmer

!

Decision support system
Fusaprog / Agroscope
Evaluation for DOMN-risk based
on calculations of 50 to 100
wheat fields

- Inoculums

- Host susceptibility

- Weather

v

Observation of health state of
the fields before harvest
- Disease rating of field trials of
Agroscope { SWiss granum
- Observation of official extension
services
V

ﬂepon of the

situation before
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HACCP + GHP of all
companies within the branch

Monitoring bread cereals
- DOM-Analysis for 130
samples of wheat Vi
- Network of collection centres of
sWiss granum

Monitoring feed grain
Analysis of Agroscope

- Barley, triticale DON, ZEA
v Vi

- Maize DON, ZEA,
Do Viii

Publication of the
average results and

- Bio Suisse, IP-SUISSE -+ |. evaluation of
- Suisse Garantie, Suisse Premium harvest measures
- etc. - Evaluauon of the risk
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Stephan Scheuner presentation ‘Prevention Strategies — a cereal stakeholders’ perspective’




MycoKey app para mitigar os riscos de ocorréncia
de micotoxinas

Acesso através do registo no portal Akkerweb

MycoKey app: an ICT solution to facilitate
mitigation of mycotoxin risks

Theo van der Lee

Third MycoKey technological workshop, Zurich, 19% June 2019

More info:

Theo.vanderlee@wur.nl




Visita ao centro de inovacao da Buhler
Uzwil-Suica




