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Nematicidas Sinteticos



Fumigantes

Sao gases, ou entao sdlidos e liquidos que
passam a forma gasosa no solo.

Sao os nematicidas mais antigos.

Principais produtos no Brasil
dazomet
metam-sddio

Fumigantes x Nao-Fumigantes

Nao-Fumigantes

Liquidos ou sdlidos que se dispersam com
agua do solo.

Sao 0s nematicidas mais modernos.

Principais produtos no Brasil

abamectina fluopyram
cadusafos tiodicarbe
fluensulfona terbufos




Primeiros Nematicidas

CS, bissulfeto de carbono
Utilizado ainda no final do século XIX como inseticida
(1854) e nematicida fumigante.
Eficiente, mas muito toxico ao homem.

Atualmente utilizado para producao de rayon e celofane.




CCI;NO, cloropicrina
Sobras dos gases venenosos da I Guerra Mundial.
Muito utilizado em estufas e viveiros até 1940.

Recentemente, reabilitado!!!

https://www.potatogrower.com/2019/05/chloropicrin-increases-
growers-production-profit#maxresdefault.jpg
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Evaluation of Chloropicrin as a Soil Fumigant against
Ralstonia solanacarum in Ginger (Zingiber officinale
Rosc.) Production in China
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Abstract

Background: Chloropicrin (Pic) offers a potential alemative to methyl bromide (ME) against Balstonio solanacarum in
ginger (Zingiber officinale Rosc) production. MB is scheduled to be withdrawn from routine use by 2015 in developing
countries.

Methods: Pic treatrnents were evaluated in a laboratory study and in three commencial ginger fields.

Results: Laboratory studies showed that the EC,, value and ECg, value of Pic were 2.7 and 3.7 mg al. kg ' soll, respectively.
Field trials in highly infested soil revealed that treatments of Pic at the dose of 50 g m ™~ covered with totally impermeable
filmn (TIF) or polyethylene film (PE) sharply reduced Ralstonda solanacarum and rmaintained high ginger yields. Both of the Pic
treatments provided results similar to, or In some cases shghtly lower than, MB with respect to Ralstonio solanacarum
conitrol, plant swrvival, plant growth and yield. All of the fumigant treatments were significantly better than the non-treated
control

Conclusions: The present study confirms that the Pic is a promising altemative with good efficacy against Ralstonia
solanacarum for ginger production and could be used in integrated pest management programs in China.
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TABLE 1. Methyl bromide (MBr) usage in California, 1996-2003

CH;B brometo de metila

Total MBr Strawberry  Calif. strawberry  MBr applied

i il : applied in MBr applied share of MBr acreage per acre to

Outro fumlgante’ ytlllzado d partlr Year California  to strawberries usage using MBr strawberries*
de 1940, restricoes a partirde T P % "
hircs i 1996 16,022,069 4,383,611 27 21,345 205
1994 € prOIblgaO d partlr de 2005 1997 15,663,832 4,050,264 26 21,746 186
1998 13,569,875 4,257,364 31 20,291 210
1999 15,342,080 5,175,568 34 25,493 203
2000 10,862,836 4,234,905 39 22,580 188
2001 6,615,844 3,777,550 57 22,241 170
2002 6,594,515 3,706,589 56 20,501 181
2003 7,562,718 3,671,982 49 20,593 178

* Rate calculated using all MBr applied to strawberries, not only MBr reported on an acreage basis.
Nonacreage use was less than 1% of strawberry use in 2002,

Source: DPR 2003.
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EUMIgantESIALWIAIS

C;H,Cl, 1,3-dicloropropeno
C;H(Cl, 1,2-dicloropropano
Eficiente e mais barato, menos toxico ao homem
e de aplicacao mais facil que os primeiros
fumigantes.

Aplicacao 1,3-dicloropropeno + cloropicrina com agua de
TED w/ (i irrigacdo
‘ TH.ONETM http://calag.ucanr.edu/Archive/?article=ca.v059n01p41
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Experimentos com os nematicidas D. D,
E.D.B. e brometo de metilo no combate
aos nematddeos causadores de galhas em

raizes de plantas (Meloidogyne spp.) -

C,H,Br, 1,2-dibromoetano .
(etileno dibromo EDB)
Eficiente e barato, como o DD.
Relacao custo/beneficio 1/4 ou 1/5.

LUIZ GONZAGA E. LORDELLO

Escola Superior de Agricultura “Luiz de Queiroz™
Universidade de S. Paulo — Piracicaba

EXPERIMENTOS COM NEMATICIDAS

E — Tomateiros cultivados em vasos contendo solo infestado por adi-
¢io de raizes frescas, ricas em galhas causadas por nematédeos do género
Meloidogyne. A planta da esquerda cresceu em solo tratado pelo ED.B
20 dias depois da data da mistura com os restos infestados. A planta
da direita foi cultivada em substrato sem tratamento (testemunha).
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CBHSBrZCI 1' 2-dibromo-3- Postplant Fumigation with DBCP for Citrus Nematode
cloropropano (DBCP) Control in Florida'
Lancado em 1955, primeiro fumigante A. C. TARJAN and J. H. O'BANNON®
nao fitotoxico.

Postplant Fumigation for Citrus Nematode: Tarjan, O'Bannon 43

http://nemaplex.ucdavis.edu/images/Chemicl.jpg

FIG. 1. DBCP emulsion application using special-drilled, low-profile, perforated irrigation ground pipe in acitrus
orchard,



Em 1975, foram produzidas 10 mil t
do produto comercial (Nemagon).

Em 1979, foi banido devido a sérios
danos a saude humana.

Mas continuou sendo utilizado em
bananais da América Central.

https://ticotimes.net/2015/04/16/costa-rica-banana-workers-affected-
by-nemagon-still-waiting-on-compensation



C,H,NNaS, metam-sédio
Liquido nao volatil cujo metabolito no solo € gasoso.
Acao nematicida, inseticida, fungicida e herbicida.

http://www.fumeinfo.org/en/about



C;H,(N,S, dazomet
Sélido que passa a forma gasosa em contato com a agua
do solo.
Acao nematicida, fungicida e herbicida.
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http://www.fungichem.pl/media/products/55d8210202088a99c7ca29f9b
9020121/images/thumbnail/big_Basamid.JPG?Im=1425697833



Duvidas???



Nao-Fumigantes
Carbamatos

C,H,5;N;0;S oxamil
Nematicida e inseticida lancado no mercado em 1969.

C,H,,N,0,S aldicarbe
Nematicida, inseticida e acaricida lancado em 1965 extremamente eficiente, mas
excessivamente toxico e soluvel em agua.

C,,H,5NO; carbofurano
Nematicida e inseticida lancado em 1969. Foi o mais importante no Brasil, principalmente em
cana-de-acucar.

C,0H;gN,0,S; tiodicarbe
Lancado em 1984 como inseticida, recentemente utilizado como nematicida.
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https://www.lsuagcenter.com/portals/our_offices/departments/plant-
pathology-crop-physiology/nematode-advisory-
service/crops/field/sugarcane
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Agrotoxico usado irregularmente
contra ratos é proibido pela Anvisa

Aldicarbe era indicado para plantagfes como batata, café, algodéo e feijdo
WHATWEDO ¥ OUR PROJECTS ABOUT AWF ¥ Raticida chamado de 'chumbinho' causava até 4.800 intoxicac@es por ano.

FUND]

AFRICAN WILDLIFE
FOUNDATION

Do G1, em 530 Paulo
Blog = Reports of Lion Poisoning and Carbofuran

A Agéncia Nacional de Vigilancia Sanitana
(Anvisa) e o Ministério da Agricultura,
Pecuaria e Abastecimento decidiram retirar do
mercado brasileiro o agrotoxico aldicarbe,
usado irregularmente para o confrole
doméstico de ratos. A medida vale desde
outubro.

Reports of Lion Poisoning and Carbofuran

Thanks to recent coverage by the US television network CBS on lion poisoning in Kenya, many people are

becoming aware of the ongoing threats to lions due to poisoning using the agricultural pesticide Segundo o 6rgéo, esse tipo de raticida

carbofuran. responde por quase 60% (4.800) dos & mil
casos anuais de intoxicacao ligados a
In areas where poisoning has occurred in Mazsai Steppe, people have used a white powder, which | am Chumbinho & usado para matar rates, em abortos, "chumbinhg" no pais. O chumbinho & um
L. . . ) . . nomicidios e suicidios (Folo: Anvisa/Divulgagio) i L
not certain is carbofuran, but | have a sample that is being tested to find out its chemical composition. produto clandestino altamente toxico, em
Retaliatory killing of lions by spearing is much more commen in the Maasai Steppe, and it’s possible that geral um veneno agricola, que néo tem
pastoralists use poisoning as a second resort. autorizagdo do governo para combater pragas

de animais. E vendi a forma de grdos de cor cinza-escura ou grafite, gue lembra o

Livestock predation and retaliatory killing of predators is an enormous conservation challenge in the
Maasai Steppe and other parts of Africa. Poisoning affects my research by killing animals in the study

population. This could have far reaching effects on the population dynamics of both targeted and A_ffaire Kulik : qu' est-ce que le Temik, le
untargeted animals. . . .
poison avalé par Willy Bardon ?

The number of lions has declined dramatically over the past three decades to less than 50,000 individuals

across the African continent. I've previously blogged about the methods we are using to combat Deux jGU_I‘S apI‘éS sa tentative de suicide a l'issue de son pro CéS,

le quadragénaire est toujours en réanimation, mais son état
https://www.awf.org/blog/reports-lion-poisoning-and-carbofuran «continue de s'améliorers.

Par Le Figaro avec AFP
Publié le 8 décembre 2019 3 05:34, mis a jour le 8 décembre 2019 4 12:33




Cotton Pests: It’s Back. Temik
Has a New Name, Same Game.

e — — — ———— — —

Friday , 7 July 2017 Rice Farming Peanut Grower CornSouth  Soybean South

Cotton Farming &8

April 26, 2019
From a Press Release

Departments = | Production = | Crop Protection = | Equipment & Technology ~ | Irrigation - | Gin

Home » Home Page Feature » Aldicarb Returns To Cotton Fields

ALDICARB RETURNS TO COTTON FIELDS

By A. Denise Attaway
Clemson University

Six years after production was discontinued in the United States, aldicarb is making a comeback.
Production of the farm chemical aldicarb, formerly sold under the trade name Temik, was
discontinued in 2010 and has gradually disappeared from the market. A new product, Aglogic 15G
Aldicarb Pesticide, is making an initial run in Georgia this season. It is expected to be released in
other cotton-producing states in 2017 and 2018.

Thrips damaged cotton.




Nao-Fumigantes
Organofosforados

CgH,,0,PS, etoprofos
Nematicida e inseticida lancado no mercado em 1966 e ainda presente, mas pouco usado no
Brasil.

C,3H,,NO;PS fenamifés
Nematicida e inseticida lancado em 1969 e ainda no mercado, mas pouco usado no Brasil.

CoH,,0,PS; terbufos
Nematicida e inseticida lancado em 1974 e ainda no mercado, mas pouco usado no Brasil.

C,;oH,50,PS, cadusafés (=ebufos)
Nematicida e inseticida organofosforado com <eficacia aos nao fumigantes mais antigos, mas
com <toxicidade homem e <risco ao ambiente.




https://docplayer.com.br/63940833-0-papel-do-manejo-quimico-e-biologico-no-controle-
de-nematoides-andressa-c-z-machado-nematologista.html



Outros

C,0H,;N;S tiabendazol
Fungicida benzimidazol com acao nematicida que foi utilizado para tratamento de sementes de
arroz contra Aphelenchoides besseyi.

CysH,,0,; abamectina
Inseticida, acaricida e nematicida com formulagao para controle de nematoides por tratamento

de sementes.




Table 1 - Effect of the seed treatment with abamectin (150pg seed”') on the penetration (3, % and 15
colonization {27dag) and reproduction (50 and 100dag) of Meloidogyne incognita. Experiment 1.

days after germunation, dag),

idag Ydag 15dag 27dag Sihdag. 1) dag———-
Number of 12° galls Ege masses ng! RF? ng RF
Treated i.1a 11.1a Y.ba 4la Jda 1,353a 12a 2, 70a G4 Ha
Mon-treated 18.1h d6.1b 28.2b 140 136k 3, 763b 450 12,342b 4.0k

I J2: second stage juveniles;
~ ng: Number of J2 and eggs per gram fresh root;
* RF: reproduction factor.

http://www.scielo.br/pdf/cr/v40n6/a598cr3021.pdf




Nematicidas Modernos

C,H;NO2S,CIF; fluensulfona
Nematicida do grupo das fluoroalquenil sulfonas heterociclicas registrado no Brasil em 2018.

C,6H11CIF¢N,O fluopyram
Fungicida e nematicida do grupo das benzamidas (carboxamidas) registrado no Brasil em 2020.




fluopyram / Radopholus similis
https://journals.ashs.org/view/journals/horttec
h/30/5/full-603figl.jpg



Vantagens x Desvantagens

B S - o e - . -

Facilidade operacional Eficacia variavel

Risco a saude humana

Relacao custo-beneficio Risco a0 ambiente
Propaganda (negativa) de influenciadores

Propaganda (positiva) das empresas _ _
produtoras Pouco aceitos pelos consumidores dos

produtos agricolas

Sao muito aceitos pelos agricultores Pode levar a comodismo

Amplo espectro?

Amplo espectro Perda de eficicia? = América Central /

banana




MARKET IMPORTANCE
HMEMATICIDES
Indications in % Basis in Turnover (RS millions),

MARKET IMPORTANCE - BIOLOGICAL VS. CHEMICAL \
MEMATICIDES
Indications in % Basi in Tumnowers (B millions)

&0

2015 2006 2007 2008 2019 2020 200 2022
kynetec M Biclogical
T I Chemical

Soja 52% Cana 23%
R$ 806M R$ 363M g ynetoc
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Nematoides da Cana-de-Acucar



Generalidades

> 9 milhoes ha cana (2013)

Quase 100% da area infestada com fitonematoides
(Amostras recebidas em laboratorios)

Cult. Area
(1.000 ha)

Perdas 10-50% nas areas mais infestadas 2018 2019 M 2020

Leila Luci Dinardo-Miranda (2021)

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar



Manchas (“'reboleiras”) de plantas menores e secas =

Colmos menores e em menor quantidade

Fotos Luci Dinardo-Miranda (2014)

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




Principais Espécies

Meloidogyne javanica => Ocorréncia moderada
- Pratylenchus zeae =>» Ocorréncia elevada

- M. incognita

Ocorréncia moderada
- P. brachyurus

Helicotylenchus dihystera
Paratrichodorus minor , P. porosus Ocorrencia moderada a elevada

Tylenchorhynchus spp. Perdas nao estimadas
Mesocriconema spp.

M. ethiopica, M. hispanica, M. luci,

M. arenaria Ocorréncia pequena a alta
Xiphinema spp., Xiphidorus spp. Perdas nao estimadas
Aphelenchoides spp.

LFN-0512 Nematologia / Nematoides da Cana-de-Acgucar



m XXXV Congresso Brasileiro de Nematologia 24 a 29 de junho de 2018

% Occurrence T ISBN: 978-85-66836-20-2 Bento Gongalves (RS)

100 - MANEJO DE FITONEMATOIDES EM CANA-DE-ACUCAR
a0 - _
80 A [
gg ) —m Andrea Chaves Fiuza Porto', Elvira Maria Regis Pedrosa?, Lilian Margarete Paes
B0 A Guimaries®, Willams José de Oliveira'
40 A
30 : "Universidade Federal Rural de Pernambuco- Estacdo Experimental de Cana-de-aglcar
20 | de Carpina - Rua Angela Cristina C. P. de Luna, S/N- CEP: 55810-000. Carpina/PE-
10 — |'| [ n H Brazil. *Universidade Federal Rural de Pernambuco — Departamento de Engenharia
0 o ' o ' Agricola - Rua Dom Manuel de Medeiros, S/N,Dois Irmdos - CEP: 52171-900,
ﬁ‘}a ‘Dpée ,:}-a'? FQ&.P&"?&‘@} ﬁ&%'&};ﬁ‘\ﬁw o c@&@ ﬁf fﬁﬁ? ﬁtﬁ' @‘f Recife/PE- Brazil. *Universidade Federal Rural de Pernambuco — Departamento de
& g0 of & N Agronomia.
PP Y. S & 8 é& ,,5_;
ﬁ;?ﬁ@ﬂ 8 & % S éf‘ e o g o & ﬁ
T
¥ < A3 Tabela 1. Frequéncia de géneros de nematoides em cana-de-aglicar em Estados do
Nordeste Brasileiro (2013-2018)
Estado Quantidade de andlises MNematoide (Género) Frequéncia (%a)
Afl‘lca dO SUI??? Pernambuco 628 ;i?:ﬁi?&:ﬁ :g
http://www.stab.org.br/palestras_de_pragas_2012/08_shaw_david_ — o6 Meloidogyme 25
berry pdf Pratylenchus 59
' Rio Grande do Norte 202 Meloidogyme 38
FPratvlenchus 33
o Meloidogyne 21
Alagoas 303 Pratvlenchus 75
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Meloidogyne javanica

20-30% perdas / infestacoes
médias a elevadas

35% ocorréncia

Fotos e Dados Luci Dinardo-Miranda (2015)

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




Meloidogyne incognita

Foto Joao Victor A. Zinsly

40-50% perdas / infestacoes

20% ocorréncia T
medias a elevadas

Dados Luci Dinardo-Miranda (2015)

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




Meloidogyne javanica x Meloidogyne incognita

35% ocorréncia 20% ocorréncia
20-30% perdas / infestacoes médias a 40-50% perdas / infestacoes médias a
elevadas elevadas
Ocorréncia nao relacionada a cultura do Relacionado a cultura do cafeeiro (Alta
café Paulista)
Controle Sucessao com amendoim e Controle Sucessao com soja resistente,
Crotalaria spectabilis amendoim e Crotalaria spectabilis

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar



Pratylenchus zeae

20-30% perdas / infestacoes
médias a elevadas
Fotos e Dados Luci Dinardo-Miranda (2015)

97% ocorréncia

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar
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Pratylenchus zeae x Pratylenchus brachyurus

97% ocorréncia 35% ocorréncia
20-30% perdas / infestacoes médias a 10-15% perdas / infestacoes médias a
elevadas elevadas

Favorecido por sucessao com soja e

Preferéncia por poaceas )
amendoim

72,4% P. zeae
12,9% R brachyurus
0,6% P. zeae + P. brachyurus

Severino et al. (2010)
74 amostras NW Parana

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar
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Controle

Nematicidas sintéeticos e Método mais utilizado

biologicos

Variedades resistentes Melhoramento abandggiglnc:apdog E?:;:
Torta de ftro s e
Sucessoes Reforma do canavial
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ICI
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nematoides-em-cana

jo-de-

r.com.br/artigos/manej

Iva

//revistaculti

https
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http://www.assocana.com.br/restrito/10_InsectShow_Palestral4.pdf

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar
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Torta de Filtro

Pil

Filtracao caldo
25 a 35 kg / t cana moida

https://www.linkedin.com/pulse/filtra%C3%A7%C3%A30-de-
lodo-valdemir-alves-de-lima/?originalSubdomain=pt

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




http://www.canaonline.com.br/conteudo/aplicacao-de-torta-de-filtro-com-equ
eficiente-contribui-para-o-renovabio.html

pamento-

Area total
80-100 t/ha

Sulco de plantio
15-35 t/ha

Soqueira
40-60 t/ha

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




Com uso de Tona

45-55% Agua
23-30% Matéria organica
0,7a0,9% N
1,0 a 1,8% P,0.

0,6 a 2,1% CaO
0,4a 0,5% MgO

0,1 a0,5% K,O

Dados Luci Dinardo-Miranda et al. (2003)

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar
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http://www.stab.org.br/palestras_de_pragas_201
2/08_shaw_david_berry.pdf

SHOOT
ROOTS

https://www.semanticscholar.org/paper/The-
simultaneous-growth-of-sugarcane-roots-and-tops-
Glover/38f3c453db9894173c57d8596eeaacb51ee1074c

LFN-0512 Nematologia / Nematoides da Cana-de-Acucar




Variedades Resistentes

Universidade Federal Rural do Semi-Arido ISSN 0100-316X (impresso)
Pro-Reitonia de Pesquisa ¢ Pos-Graduacdo ISSN 1983-2125 (online)
http-//periodicos.ufersa.edu.br/index.php/sistema

REACTION OF SUGARCANE GENOTYPES TO PARASITISM OF Meloidogyne
javanica AND Pratylenchus zeae'

CRISTIANO BELLE**, STELA MARIS KULCZYNSKI®, PAULO ROBERTO KUHN*, LORENA PASTORINI
DONINF, CESAR BAUER GOMES*

Table 1. Number of galls (NRK), final population (FP) reproduction factor (RF) of Meloidogyne javanica and susceptibility
(SC) of different sugarcane genotypes to the nematode.

Table 2. Final population (FP) reproduction factor (RF) of Pranvlenchus zeae and susceptibility (SC) of different sugarcane
genotypes to the nematode.

Genolype NEK FP_____ RE* SC Genotype FP RF* SR
RB966928 1,906.00 a 183 'MW RB935581 4208333 a 2631 a s
RBUI55R] 88217 a 157961 1Ta 3159 I3 REBES5156 3822778 a 53la 3
RBY25345 141233 b 125,133.33 b 2503 ¢ s RBY9696] 36,600.00 a 2287a s
RBY96961 85467 d 105,705 56 b 21.144d 8 RBO750944 3346111a 2091 b s
RBY935744 1,060.50 ¢ 104,761.11 b 2095d 8 RB877935 28,250.00 b 1925 b s
RB&55156 1,278.00 b 6811111 ¢ 1514 s AT Sirh §
RB877935 1,105.33 ¢ 56,0194 45 ¢ 1.79 f s RBODS34T 24,150.00 b /lﬂ'—c/_\_/b—\J
RBY987932 79783 d 5546111 ¢ 1146 1 8 RBY35744 24,37222b 1523¢ B
1044 £ 5 068d s

w
w

RB966928 1365556¢ 8.54d 5

CV (%) 20.37 15.94 -

RBOOE34T 625.17e 44.305.56d 793 f 3
v 16.42 I6.39 13.92 -
Averages followed by the same letter in the column do not differ by the Scott-Knott's test at 5%;
RF = final ulation/initia lation (Pi = 5,000); 8 = Suscepli RF=>1).

Averages followed by the same letter in the column do not differ by the Seott-Knott's test at 5%;
RF = final population/initial population (P1 = 5,000); 8 = Susceptible (RF=1).




Sucessao / Reforma do Canavial

Amendoim Soja Guandu Sorgo- C juncea Milheto
sacarino C spectabilis
C ochroleuca

M. javanica -
M. incognita -

P. zeae

p. tractyurus [
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Amendoim

ED Dourado/AE

Economia de nitrogénio

Protecao do solo na época de
chuvas

Diversificacao

Amortizacao custos preparo solo

Controle de M. javanica, M. incognita
e P. zeae
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Crotalarias

Controle de M. javanica, M.
incognita, P. zeae (e P. brachyurus)

Economia de nitrogénio

Protecao do solo na época de
chuvas

Economia de agua
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Sorgo-Sacarino

Suscetivel a M. javanica, M.
incognita, P. zeae e P. brachyurus

Producao na entressafra da cana-de-
acucar

Amortizacao custos preparo do solo

Protecao do solo na época de
chuvas

Resisténcia aos herbicidas para
folhas largas
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Nematoides do Milho



Importancia

Importancia dos fitonematoides tem sido negligenciada nos EUA/Canada e no Brasil
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CCAs Suggest Paying Attention
to Corn Nematodes

Rules are different than with cyst nematodes in soybeans.

Tom Bechman 11 Feb 11, 2010

f & in ¥ @

If you're content with your corn vields and simply
can't handle one more potential problem to worry
about, skip to the next item. But if you're bent on
taking corn yields to the next level, read on. You'll
learn about what may sound like a new problem to

some, but has actually been around for a while. It's

the corn nematode.

Belonolaimus longicaudatus

Perdas 127 a 635 kg/ha

Longidorus breviannulatus

LFN-0512 Nematologia / Nematoides do Millho




O & phys.org

= 0

» Ecology » February 16, 2010

Facing the corn nematode problem in lllinois

February 16, 2010, University of lllinois at Urbana-Champaign

Illinois farmers know corn nematodes are a problem. Nearly 80 percent of attendees at the lllinois Com & Soybean Classics
agreed this was true in surveys conducted across the state by U of | Extension Nematologist Terry Niblack. However, fewer
than 20 percent plan to do anything about it.

fucebook "Farmers think corn nematodes are a big problem, but they're someone else's
i problem," Niblack said. "Nematodes are the most frequently overlooked cause

— & o @ . ° Ofdiseaseinllinois com.”

& [V_I o Mematodes are transparent roundworms that can't be seen with the naked eye.

{‘,:Q o They can cause above-ground symptoms similar to those caused by almost any
stress and can intensify expression of specific symptoms due to nutrient
deficiency, herbicide injury and other causes. Because the symptoms are
nonspecific, the nematode problem is often ignored in lllinois.

Faca login no Facebook But science shows nematode injury to corn is not rare. It's simply hard to

A Vida passa muito rapigo. L.onverse com seus Identlfy

Facebook ABRIR > "Corn injury due to nematodes is not often a one nematode - one disease
situation," she said. "The practical implication of corn injury as an 'interaction
disease' is that it requires highly trained peaple to diagnose and supply

management recommendations "

= 2010 Grande aumento das perdas 81 milhoes US$ = perdas causadas
=>» Auséncia de rotagao por fitonematoides em milho em
Transgenia Illinois em 1994
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Longidorus breviannulatus
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(® Nao seguro https://www.agweb.com/article/watch_out_for_corn_nematodes

If you think you have a nematode problem, dig some plants and study the roots. Then have your soil and roots analyzed, advises Missy Bauer.

By Darrell Smith

Farm Journal

Conservation and Machinery
Editor

© email

You can manage them, if you know what to look
for

Drought across much of the Corn Belt in 2011 might have allowed
nematodes to make a bigger-than-usual impact in some corn fields.

"Due to dry conditions, in spots where we knew nematodes were present,
the damage was more visible than usual," says Farm Journal Field
Agronomist Ken Ferrie. "Nematodes damage a plant’s root system and
reduce its ability to respond to stress. So, instead of the usual 5 bu. to 10
bu. yield loss caused by nematodes, some fields suffered a 40 bu. to 50 bu.
loss."

About 25 to 30 species of nematodes that feed on corn have been identified
in Midwestern U.S. surveys, suggesting that the populations of such
nematodes might be increasing, perhaps in

response to more continuous corn and reduced use of organophosphate
and carbamate soil insecticides.

"In recent lllinois surveys, we found lesion nematodes in 80% of corn fields,"
says Ohio State University plant pathologist Terry Niblack (formerly with the
University of lllinois). "About two-thirds were at population densities that
would be considered harmful."

Risk by Species

There are many types of nematodes that prey on various plants. Where corn
is concerned, here are the yield-risk levels for some of the more
troublesome nematodes, according to Farm Journal Associate Field
Agronomist Missy Bauer:

High risk: needle and sting nematodes (found most often in sandy soil).
Moderate risk: root-lesion, lance, dagger and stubby-root nematodes.
Low or undetermined risk: spiral and stunt nematodes.
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Are corn nematodes affecting your yields?

Assessing impacts and control options under Ontario conditions.

Fecr-lar-\l 15‘ EI:I1: r;- n u m u
By Carolyn King

If your com crop isn't performing as well as expected,
you can add corn nematodes to your checklist of
possible causes.

We still have a lot to learn about managing these tiny
plant parasites, but research is underway to get a
better handle on the issue in Ontario. Researchers are
surveying corm nematode populations, testing some

. new and upcoming nematicides, and figuring out how
to integrate these products into a full disease
management system for com crops.

Nematodes are microscopic, worm-shaped organisms.
Corn nematodes feed on corn roofs, reducing the plants  1NEre are thousands of species and some are plant
ability to take up water and nutrients, and creating parasites. More than 60 species of com nematodes
wounds where diseases can enter the roots are found in North America. In Ontario, the most

Plantio direto = 25-30%0 dos campos com altas

densidades de nematoides-das-lesoes
Transgenia e TS Perdas 63 a 1.905 kg/ha
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Table 1.

Common name Scientific name Damage threshold
dagger nematode Xiphinema 30-40 per 100 cm® soil
lance nematode Hoplolaimus 300-400 per 100 cm” soil
needle nematode Longidorus 1 per 100 cm” soil
pin nematode Paratylenchus 77?7
ring nematode Criconemella 100 per 100 cnis soil
root-lesion nematode | Pratylenchus 1,000 per g root
sheath nematode Hemicycliophora 777
spiral nematode Helicotylenchus | 500-1,000 per 100 cm” soil
sting nematode Belonolaimus 1 per 100 cm” soil
f\?:\gm: ; Paratrichodorus ?7?
stunt nematode Tylenchorhynchus 100 per 100 cm” soil

https://crops.extension.iastate.edu/cropnews/2009/04/quick-facts-about-corn-nematodes

Nematoides-das-lesoes
Pratylenchus penetrans
P. hexincisus | P. neglectus | P. scribneri
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Pratylenchus brachyurus e P. zeae

NEMATOIDES DAS PLANTAS CULTIVADAS 101

quenas e numerosas pustulas, muito caracteristicas, as
quais afetam a casca e regido subcortical. Trata-se de
lesbes superficiais, que, entretanto, desvalorizam o pro-
duto. No interior do tubérculo, os tecidos permanecem
sadios.

FIG. 23 — Planta de milho, aos trés meses de idade, pesadamente
atacada por nematdides do género Pratylenchus. A escala, ao lado
da planta, mede 30 cm.

MONTEIRO (1963), referindo-se a “pratilencose” do
milho causada por P. brachyurus e P. zeae, afirma que
se trata de doenga ‘“caracterizada por apresentar-se em
manchas (reboleiras), de extensdes variadas, constituidas
de plantas enfezadas e cloréticas e que pouco ou quase
nada produzem. As plantas mais afetadas alcangam ape-
nas 20 cm aos 3 meses, enquanto que as menos infes-
tadas podem atingir 1 m de altura. E interessante o fato

102 L. G. E. LORDELLO

de até mesmo as plantas mais prejudicadas produzirem
inflorescéncia masculina e algumas emitirem uma mi-
nuascula espiga, sem valor.”

LORDELLO (1956), referindo-se a plantas de cebola
atacadas por nematéides do género em apreco, informou
que ‘“‘as raizes se mostram muito curtas e com as pontas

FIG. 24 — Parte de um milharal for por Praty
spp. (idade: 3 meses).

engrossadas, parecendo ter sofrido amputagdo. Como
conseqiiéncia da destruicdo das raizes, as plantas ndo
conseguem se desenvolver e os bulbos permanecem muito
pequenos”.

MOUNTAIN & PATRICK (1959), estudando a patoge-
nicidade de Pratylenchus penetrans em pessegueiro, de-
monstraram ser este nematdide capaz de secretar subs-
tancias, provavelmente enzimaticas, que hidrolisam a
amigdalina existente na pianta. Da hidrélise referida re-
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Pratylenchus zeae

LFN-0512 Nematologia / Nematoides do Millho




Meloidogyne incognita

NEMAT. BRASILEIRA
VOL. X, 1986

NEMATOIDE DAS GALHAS DANIFICA LAVOURA DE MILHO EM GOIAS

Rubens R.A. Lordelfo !
Ana Tnes Lucena Lordello?
Eduardo Sawazaki 1

Walter L. Trevisan 3

Em uma plantagao de milho (Zea mays L.), no munici-
pio de Santa Helena-GO, as plantas com cerca de 30cm de
altura apresentavam forte amarelecimento e, finalmente,
secavam e morriam. O exame dos sistemas radiculares rea
lizado em julho de 1985, mostrou a existéncia de galhas
causadas por nematoides identificados como MelLoidogyne
incognita raga 3 (Kofoid & White, 1919) Chitwood, 1949.
Muitas dessas galhas eram grandes, com até .quatro vezes
o diametro da raiz no local e comprimento trés a quatro
vezes maior.

Esses sistemas radiculares, quando imersos em solu-
cao de Phloxine B (15mg/litro, segundo DICKSON & STRUBLE,
1965), exibiram elevado numero de ootecas externas em
raizes com leves engrossamentos, que s6 foram classifica
dos como galhas apos a coloragao. i3

A literatura apresenta varios registros de espécies
de Pratylenchus e outros nematoides atacando o milho no
pais (LORDELLO, 1981), mas nada consta sobre o género
MeLoidogyne. Por esse motivo & relatada, pela primeira
vez no Brasil, a ocorréncia desse género parasitando o
mi lho em condigoes naturais.

T Instituto Agronomico, Campinas, SP. Bolsistas do

CNPq.
2 EMBRAPA/IAC, Lab. de Nematologia
3 Sementes Cargill Ltda., Campinas, SP
Recebido para publicagao a 14 de abril de 1986.

Santa Helena (GO)
Julho 1985

Amarelecimento
Secamento
Morte

Galhas nas raizes
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Resumo

Importancia dos fitonematoides tem sido negligenciada nos EUA/Canada e no Brasil =
Cenario tem mudado nos EUA/Canada; também no Brasil, mas com atraso.

EUA = Longidorus breviannulatus, Belonolaimus longicaudatus etc |

Canada = Pratylenchus spp.

Brasil = historicamente, mais registros com Pratylenchus zeae e P. brachyurus

=» relatos ocasionais de Meloidogyne incognita
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Fotos Leandro Martinho (2005)
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Nematicidas Sintéticos
Tratamento de Sementes e Sulco de Semeadura
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Nematicidas Sintético e Biologico

Tratamento de Sementes

Confort (2017)

"‘llll[lﬂl{ll!l[lﬂl‘
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Nematicidas Sintéticos e Adubo Organico

B - @@ — @ @@

Tratamentos Nem/g 75das? kg/ha
Carbofurano 3,25 kg / ha 218 a 3.448 a

" 2,50 kg / ha 170 a 3.180 ab

" 1,75 kg / ha 194 a 2.687 ab
Carbosulfano 3,25 kg / ha 252 a 2.987 ab
Torta mamona 300 kg / ha 389 ab 2.286 bc

! 150 kg / ha 536 ab 2.357 bc
Testemunha 809 b 1.370 ¢
181%P.zeae | 19%P.brachyurus Duncan 5%

RRA Lordello et a/. 1983
http://docentes.esalg.usp.br/sbn/nbonline/0l%2007u/241-250%20pb.pdf

LFN-0512 Nematologia / Nematoides do Milho



Cultivares Resistentes

Milho Nem/g 39-59-90 das!

Pérola Piracicaba 188 a

South American Mushroom 183 ab

IAC Hs 1227 179 a

Suwan M IT Hs 1 175 ab

IAC Maya Latente 171 a

IAC Hs 7777 146 abc

+ 7 genctipos

IAC-1 VII 97 abcd

Palha Roxa 90 bcd 179%P.zeae
Guarani 79 cd 21%P.brachyurus
IAC Phoenyx 78 cd

IAC Maya XIX 75 cd TDU ncanS?/oJ
IAC Hs 1228 74 cd — S
IAC-1 XVIII 61d

RRA Lordello et al. 1985 http://docentes.esalqg.usp.br/sbn/nbonline/0l%2009u/163-173%20pb.pdf
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http://www.lsuagcenter.com/profiles/coverstreet/ar
ticles/plant-parasitic%20nematodes%20in%20corn
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Meloidogyne javanica x M. incognita

— —

—_— - @@ —

Hibridos M. javanica M. incognita
R=Pf/Pi (R=Pf/Pi)
Flash 5,58 24,39
DKB 950 5,41 22,81
DKB 350 3,86 20,25
AG 6040 3,24 13,83
DKB 393 2,56 18,54
AG 9010 2,54 15,26
AG 9020 1,91 24,23
AG 6018 1,18 14,47
AG 2060 0,79 22,22
DKB 214 0,26 24,77
Crotalaria spectabilis 0,07 0,30
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Meloidogyne incognita

Rotacdo de Cultura
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da Sintético

Tratamento de Sementes

ICI

Nemat
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