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Visao

Ser o Comité de Resisténcia de
Plantas Daninhas mais dinamico e
com base cientifica, atuando
conforme os valores
coorporativos, exercendo acoes
efetivas de fomento para as
atividades de ensino e gestao de
pessoas, de pesquisa e extensado,
criando assim, solucoes essenciais
pdra o exercicio do manejo
integrado de plantas daninhas
resistentes perante os desafios
presentes e futuros da agricultura.



Missao

Monitorar a Evolucao de Plantas
Daninhas resistentes a herbicidas,
avaliar o impacto destas plantas e
promover o efetivo manejo da
resisténcia das plantas daninhas,
mitigando e fomentando o ensino,
pesquisa e a extensdo de forma
integrar os diferentes setores como
Universidades e Instituicoes
Oficiais e Privadas, Industrias de
Agroquimicos, Cooperativas,
Revendas e Produtores Rurais.
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- Etica

- Seguranca e saude

- Respeito as pessoas e ao
ambiente

- Pro-atividade

- Comprometimento




ORGANOGRAMA

Presidente do HRAC-BR :
1 Tesoureiro

Conselho Fiscal

Consultores

Vice - Presidente Assuntos MKT e Assuntos:
Comunicao .
Administrativos
Comite de Assuntos MKT e Comunicacao - Legais
- Financeiros
Vice — Presidente Assuntos Educacionais - Contabeis
- Cientificos
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e MKT
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Vice - Presidente Assuntos Tecnicos
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Quais as diferencas entre
i plantas daninhas
suscetiveis, nao sucetiveis
ou tolerantes e
resistentes a herbicidas?

Conyza sp - Campo Morao, PR - Sept/09

Objetivo: Existem diferencas na suscetibilidade

entre as popula¢6es da mesma espécie?



Susceptible plant: a plant that dies under the effect of the
application of herbicide at normal rates and in favourable
conditions.

Non-susceptible plant (also called tolerant): a Plant that
does not die from the appliction of a herbicide at normal
rates in any field.

Resistant plant: a plant that does not die from the
application of a herbicide, wich in the past used to be
effective at normal rates and in favourable conditions on

the field.
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Eleusine indica Lolium rigidum Erigeron Senecio vulgaris Solanum nigrum Amaranthus
trifluralin (diclofop) philadelphicus (atrazine) (atrazine) blitoides
(paraquat) (atrazine)
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Quais sao os principais fatores que interferem na
evolucao da resisténcia de plantas daninhas a
herbicidas?

FATORES FATORES AGRONOMICOS/
BIOECOLOGICOS OPERACIONAIS

FATORES * Biologia (f'UXOS de « Relacionadas ao herbicida

GENETICOS germinagao, crescimento) (Dose/Frequéncia de

* Dinamica de populagbes aplicacdo)

* Processo de dispersao * Relacionada ao sistema de
(vento; maquinas) producdo

* Frequéncia inicial/

* Heranca genética

Velocidade de evolugao

Fator de resisténcia

Evolugdo Processo Fundacional
Infestagao de outras areas

Resisténcia cruzada/multipla (vento/maquina)
N

Mecanismos de resisténcia
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da resisténcia de plantas daninhas a

herbicidas

NPRM2 (numero de plantas resistentes/m?) ]
15 Presenca de plantas adjacentes mortas ao

lado de plantas vivas da mesma espécie;
2 ‘5\ W/ ' =

10

- Manchas com alta densidade no centro

- diminuindo para fora;
dejiiPaos anos de selecdo

.. o - Escapes em diferentes direcoes sem padrao
da resisténcia a herbicidas P ¢ P

Primeiros anos de selecao definido na gleba;

da resisténcia a herbicidas -Sempre se tratando da mesma planta daninha.

Pequenas a Distribuicao
I moderadas reboleiras uniforme
Falhas iniciais Pequenas m— : -
(imperceptiveis) reboleiras = ; ’




Identificacao da espécie de
planta daninha

Planta herborizada: flores, folhas, Aquénios de - Picdo-preto?
y : y - (A) Bldens pllosa (SU orte HRAC-
frutos e sistema radicular. ®) Bidens & ,
s . 7 BR)
g | TR b suM nans
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-Resisténcia, Tolerancia, plantas de
dificil controle?

- Qual é a dose para cada espécie?

-Essas doses estdo registradas no
rotulo do produto?

Fonte: Carvalho et al. (2006)
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. deflexus

Controle (%)
I

. hybridus
. retroflexus

. Spinosus

. viridis

0,1 1 10
trifloxysulfuron-sodium (g ha™)

Sensibilidade das diferentes espécies ao herbicida




Digitaria insularis - Machado et al. (2006)
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5,00 - Inicio do crescimento rapido
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Dias Apos Instalagéo

Dias apos a emergéncia -1—A.deflexus  ——A.hybridus  —o—A. retroflexus
MSR = raizes + rizomas . -
-x=A.spinosus -0~ A.viridis

Germinagao de cinco espécies de Amaranthus (8h — luz / 16h — escuro e
252C). Piracicaba — SP, 2005. Carvalho (2006).




Herbicidas e Doses

Doses: € necessario alcancar 100% de controle para as suas
populacbes R e S. Utilizar pelo menos 8 doses para cada
populacao. Exemplo:

Populacado S: 0; 1/16x; 1/4X; 1/2X; 1X; 2X; 4X; 16X

Populacdo R: 0; 1/2x; 1X; 2X; 4X; 16X; 32X; 64X

Dose (1x): A dose recomendada de bula conforme momento de
aplicacao (80%? > 99%).
Intervalo utilizar a dose para atingir 99% de controle da
populacao susceptivel.

Repetitibilidade: repetir o ensaio pelo menos duas vezes;




Herbicidas e Doses

Qutros:

Quando necessario adicionar o adjuvante (dleo, espalhante)
especifico para cada herbicida;

Volume de aplicacao;

Observar todos os fatores de funcionamento do herbicida
de acordo com a textura do solo (herbicidas PRE) e

condicao de crescimento vigoroso das plantas (herbicidas
POS);

Herbicidas sistémicos ou contato.



Chronological Increase in Resistant Weeds Globally
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Chronological Increase in Resistant Weeds Globally

B ALS Inhibitors M Triazines M ACCase Inhibitors B Synthetic Auxins Bipyridiliums B Glycines B Ureas, Amides
Dinitroanilines
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Mumber of Herbicide Actives for the top 10 Herbicide Sites of Action

4-HPPD inhibitors

Cinitrcanilines and others —, |

— ALS inhibitors
P

Thiccarbamates and others -

Ureas and amides —

T PPO inhibitors

ACCase inhibitors —

L
Ty
%

Synthetic Auxins - = Chloroacetamides and others

|
Photosystem Il inhibitors ——————

22013 WeedSoenceorg, Dr. Ian Heap 04/07,2013




Descriptive triangule of selection pressure exerted by
different herbicide Groups classified to HRAC Criteria

MODERATE

MODERATELY othelrs

LOW

BECKIE (2006)



| Select = Site of Action -

Fesistance to Glyphosate by Species

Amaranthus spinosus D
Bromus diandrus O
Poa annua I
Leptochloa virgata O

HRAC-BR

20 - Chloris truncata O

Number of Species

Conyza sumatrensis (0
Urochloa panicoides O
Cynodon hirsutus O
Lolium perenne O
16 - Kochia scoparia g
Echinocchloa colona -
Sorghum halepense O
Digitaria insularis
Amaranthus tuberculatus (syn. rudis) ©
10 4 Amaranthus palmeri O
Ambrosia trifida ©F
Ambrosia artemisiifolia O
FParthenium hysterophorus O
Plantago lanceclata O
g 4 Conyza bonariensis -0
Lolium multiflorum O
Conyza canadensis 0
Eleusine indica L -
Lelivm rigidurm
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Number of Species

| B (ALS inhibitors) - |
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Resistant Species by # of Sites of Action (Top 15)

Lolium rigidurm
Echincchloa crus-galli o
Foa annua o
Eleusine indica T
Alopecurus myosurcides g
Amaranthus tuberculatus {syn. rudis) L5
Echincchloa colona &
Lolivm multiflorum 5]

Amaranthus palmeri 5

Weed Species

Ambrosia artemisiifolia 5

Avena fatua

Conyza canadensis

11

Amaranthus retroflesus L

Bromus tectorum 4

Chencpodium album =4
0 2 4 8 5 10 12 '

Mumber of Sites of Action
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Mumber of Registered Actives by Herbicide Group (Top 15)
ALS inhibitors 54
PPC inhibitors 28
Chlorcacetamides and others 28
FPhotosystem |l inhibitors 28
Synthetic Auxins 22
ACCase inhibitors 20
Ireas and amides 20
Thiccarbamates and others 19

Cinitrcanilines and octhers 18

Site of Action

4-HFFPD inhibkitors 10
Carctencid bicsynthesis inhibitors T
Mitriles and others 5]
Cellulose inhibitors 5

fitosis inhibitors 2

Triszoles, ureas, isocxazolidiones 2

Mumber of Herbicide Actives

£ 2013 WeedSoienceorg, Dr. Ian Hesp /07,2013




HRAC-BR

Herbicide Resistant Weeds by Country and Site of Action

2013 - www.weedscience.org - PhD. lan Heap.

Country Total A B 1 (@] D G K1 o Other
MoA ACCase ALS PSll PSI EPSPS In. Micro Auxin
dym/fop Triazinas Ureas Gly Dinitroanilidas

1 United States 142 15 45 25 7 14
2 Australia 62 22
3 Canada 59 24
9 Brazil 27 12
23 Argentina 10 2
28 Bolivia

30 Colombia

33 CostaRica

5
6
3
]
]
0
]
]
]
0

7
6
32 Mexico 5
5
2

40 Paraguay




HRAC-BR

Herbicide Resistant Weeds in Brazil

Common Name FirstYear Site of Action
osg 1993
aiternons cks subalternans 1996

Alexandergrass 1997

Caldorma Arrowhead 1999
Gulf Kspur 1999

Barnyardgrass 1999
peryus difformes Smalifiower Umbrella Sedge 2000
Eimbnstyls mdioceo Globe Fringerush 2001

Rophgnyus sgtivus taddish 2001

Digitang cilsigns thern Crabgrass 2002
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| plivm multiflonsm

Eleusine indica

Euphorbig heterophvila

Parthenium hvsteronhorus

Conyzg bonarensis

Convag congdensis

Euphorbig hsterophvilo

Oryzo sativa

Bidens subaltermans

Digitarng insulars

Echinochiog crus-galli

Sogittanag montevidensis

| plium multiflonsm

! plium multiflonsm

Conysg sumatrensis

Aveng fotua

Conysg sumatrensis

Convag sumatrensis

Italian Ryegrass

Goosegrass

Wild Poinsettia

Fagweed Parthenium
Hairy Fleabane
Horseweed

Wild Poinsettia

Fed Rice

Beggarticks - B. subalternans

Sourgrass

Barnyardgrass

Califorma Arrowhead

Italian Ryegrass

Italian Ryegrass

Sumatran Fleabane
Wild Crat

Sumatran Fleabane

Surmatran Fleabane

2003
2003

2004

2004
2005
2005
2006
2006

2006

2008

2009

2009

2010

20010

2010
2010
2011

2011

Glycines (G/9)
ACCase inhibitors (4/1)

Multiple Resistance: 2 Sites of Action
ALS inhibitors (BS2)
PPO inhibitors (E/14)

ALS inhibitors (B/2)
Glycines (G/9)
Glycines (G/9)
ALS inhibitors (B/2)
ALS inhibitors (B/2)

Multiple Resistance: 2 Sites of Action
ALS inhibitors (B/2)
Photosystern I inhikitors (C1/5)

Glycines (G/9)

Multiple Resistance: 2 Sites of Action
ALS inhibitors (B/2)

Synthetic Auxins (0/4)

Multiple Resistance: 2 Sites of Action
ALS inhibitors (B/2)

Mitriles and others (C3/G)

ALS inhibitors (B/2)

Multiple Resistance: 2 Sites of Action
ACCase inhibitors (A1)
Glycines (G/9)

Glycines (G/9)
ACCase inhibitors (A1)
ALS inhibitors (BA2)

Multiple Resistance: 2 Sites of Action
ALS inhibitors (B/2)
Glycines (G/9)

PERMISSION MUST BE QBTAIMED FIRST if you intend to base a significant portion of a scientific paper on data derived from this site.
Cite this site as: Heap, I. The International Survey of Herbicide Resistant Weeds. Online. Internet. Thursday, April 04, 2013 . Available www.weedscience.org
Copyright £ 1993-2013 WeedScience.org All rights reserved. Fair use of this material is encouraged. Proper citation is requested.
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Christoffoleti et al. (1993 / 2006)

tiet al. (2002 / 2006)
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Lolium multiflorum — Resistentes a herbicidas inib. EPSP

Lolium multiflorum — R Herbicidas EPSPS - glyphosate...
Regides: Rio Grande do Sul e Parand...dreas soja / pomares maga...

Vargas et al. (2009)




Resultados Tecnico— EPHHL

109 amostras — 48 municipios no RS

Cortrole (%)
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o probabilidade de resist=ncia so glyphosate;

v = probabilidade de uso de baics dose;

v" Recomendacao d= adequacso de dose.




MAPEAMENTO DAS RESISTENCIAS

Lolium — Resistente ALS Lolium — Resistente ACCase

Conyza — Resistente ALS

Euphorbia — Resistente ALS



Digitaria insularis - PR, 2006

Ministério da
Agricultura, Pecudria
e Abastecimento

PAIS RICO E PAIS SEM POBREZA



Conyza Sp 2005 - EPSPs /

iy BN AR e

Eng Agr MSc. Glzelly Santos
Prof. Dra. Maria de Fatima Pires da Silva
Prof. Dr. Rubem Silvério de Oliveira Jr.
Prof. Dr. Jamil Constantin




Amaranthus spp x glifosato/ALS?

Azevém: EPSPs, ACCase, ALS;
Buva: EPSPs, ALS;

Leiteiro: ALS, PROTOX, EPSPs;
Picao: ALS, FSII;

Nabo, Eleusine, Digitarias

3
Emw)a Agricultura, Pecudria

& Abastecimento






Agrochemicals evolution
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E fato que casos de bidtipos resistentes a herbicidas, ndo adequadamente
gerenciados, podem limitar o uso desta importante ferramenta no manejo de
plantas daninhas, outro lado é importante citar que a experiéncia tem mostrado
que problemas de resisténcia sdo perfeitamente gerencidveis através de um bom E
monitoramento e da adequada integracdo de tecnologias e produtores (Gali,

2 2008). :
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