LFT-5870 Agentes Causais de Doencas de
Plantas

Fitonematoides (2)

Piracicaba 22 Junho 23



15 jun 23 Meloidogyne

Meloidogyne spp. em cafeeiros

Meloidogyne javanica e M. incognita em cana
M. javanica e M. incognita em batata

M. enterolobii em goiabeira e pimentao

22 jun 23 Heterodera, Tylenchulus e

Rotylenchulus

Heterodera glycines em soja

Tylenchulus semipenetrans em citricos e videira
Rotylenchulus reniformis em algodao e meloeiro

29 jun 23 Pratylenchus, Radopholus e

Helicotylenchus

Pratylenchus brachyurus em soja e quiabeiro
P. zeae em cana e milho

Radopholus similis em bananeira e gengibre
Helicotylenchus dihystera em soja

6 julho 21 Ditylenchus e Aphelenchoides
Ditylenchus dipsaci em alho e cebola
Aphelenchoides besseyi em arroz, soja e
algodeiro



22 jun 23 Heterodera, Tylenchulus e
Rotylenchulus

Heterodera glycines em soja

Tylenchulus semipenetrans em citricos e videira
Rotylenchulus reniformis em algodao e meloeiro



Genero Heterodera



Familia Heteroderidae

Todas as espécies sao sedentarias
Fémeas sao globosas e retém parte dos ovos do seu corpo
Fémeas originam cistos na maioria dos géneros
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Meloidodera astonei
http://nemaplex.ucdavis.edu/Taxadata/G073s2.aspx

Globodera rostochiensis
https://www.researchgate.net/publication/284182087_The_resistanceof_di
fferent_potato_cultivars_on_yellow_cist_nematode_Globodera_rostochiens

is_pathotype_Rol



Globodera

Espécie Hospedeiras Distribuicao
G. rostochiensis Batata, tomate e Solanum spp. (90 spp.) Mundial
G. palliaa Batata, tomate e Solanum spp. Mundial

G. pallida Idem
https://www.ipmimages.org/browse/detail.cfm?imgnum=213 https://www.cabi.org/isc/datasheet/27033
1077




Espécie

H. glycines

H. avenae
H. trifolii

H. schachtii
H. fici

H. zeae

Heterodera

Hospedeiras Distribuicao
Soja, feijao, invasoras (Fabaceae), Antirrhinum Japao, China, Coreia do Sul, Coreia do
majus (Scrophulariaceae), Lamium amplexicaule e Norte, Indonésia, Russia, Egito, EUA,
L. purpureum (Lamiaceae) Brasil, Argentina, Chile, Equador, Colombia
Aveia, trigo, centeio, cevada, milho e poaceas Canada, EUA, Australia, Japdo, India e
invasoras varios paises europeus
Trifolium spp., Melilotus spp., Lotus oroboides, Vicia ~ Canada, EUA, Australia, Nova Zelandia,
vilosa, Medlicago pironae etc India, Israel e varios paises europeus
Beterraba e outras quenopodiaceas, repolho, Canadd, EUA, Turquia, Israel, RUssia, Africa
couve-flor e outras brassicaceas. do Sul e varios paises da europeus
Figueiras (inclusive Ficus carica e F. elastica) EUA, China e Brasil

Milho, cevada, teosinto, aveia, arroz, trigo, sorgo,

cana-de-aclicar, etc EUA, India, Paquistao e Egito



Cactodera.

Distribuicao

Hospedeiras
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Vocé estd em: Inicio » Noticias » Pesquisa do Dep. de Fitotecnia, registra, em cardter pioneiro, um novo nematoide
afetando cactaceas

Pesquisa do Dep. de Fitotecnia, registra, em carater
pioneiro, um novo nematoide afetando cactaceas

1

agosto de 2017

“0 primeiro relato de um novo nematoide de plantas para o Ceara foi registrado na monografia do
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estudante de Agronomia Rhannaldy Benicio Rebougas, defendida em 2017.1. Trata-se do
heteroderideo Cactodera cacti, um nematoide parasita de raizes que afeta, preferencialmente,

cactdceas como mandacaru, palma, pitaia e cactaceas ornamentais.

(O patdgeno forma cistos, estruturas que garantem sua sobrevivéncia em uma drea por varios
anos, que podem ser disseminados pelo solo ou por meio de mudas, a curta e a longa distancias.

Este foi o primeiro registro de sua ocorréncia natural em mandacaru no Brasil. Sua identificacio e
relato foram acompanhados pelo Ministério de Agricultura, Pecudria e Abastecimento (MAPA). Em outros paises, esse
fitonematoide tem larga importéncia, pois pode produzir prejuizos econdmicos considerdveis, principalmente para cactdceas
ornamentais, forrageiras e frutiferas. No Ceard, essa ameaca estd sendo investigada pelo Setor de Fitossanidade do Dept® de

Fitotecnia do CCA/UFC."




Effects of Heterodera fici on the Growth of
Commercial Fig Seedings in Pots

M. D1 Vito anp R. N. INSERRAY
Journal of Nematology 14¢3):416-418. 1982.

SOC. BRASIL. NEMAT,
Public, n.» 2, 1977

OCORRENCIA NO ESTADO DE SAO PAULO DO
NEMATOIDE HETERODERA FICI KIRJANOVA,
1954, NOCIVO A FIGUEIRA

Ailton Rocha Monteiro®
Luiz Gonzaga E. Lordello*
Rubens R. A. Lordello?

el

L

NEMATODES /cm® OF SOIL AT SOWING 1

Fig. 1. Relation between initial population den-
sity (P} of Heterodera fici and fresh weight of the
rops of commercial lig plants (y).
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Eﬁ; Mitchum MG, et al. 2012,
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Fia. 1. Photomicrographs of Heterodera fici on fig tree from Ontano, Canada. A, B. Cyst vulval cones with the ambifenestrate fenestra in A}
and welldeveloped underbridge and bullae in B). C<E. The secondsiage juveniles from a crushed oyst with the whole body in C), the anterior
region in D) and the posterior region in E).
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Distribuicao de H. glycines

Puerto Rico

© 2014, C.C. Marett and G.L. Tylka, lowa State University

From: Tylka, G. L., and Marett, C. C, 2014. Distribution
of the soybean cyst nematode, Heterodera glycines,
in the United States and Canada: 1954 to 2014.

Plant Health Progress doi:10.1094/PHP-BR-14-0006



2010 MT 18,78 milhoes t soja
Perda 47,5 mil t nas estradas

H. glycines Cisto em torroes de solo




Heterodera glycines em Soja
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Heterodera glycines | Pratylenchus brachyurus
Meloidogyne javanica | M. incognita | Aphelenchoides besseyi |

16 bilhoes Rotylenchulus reniformis | Helicotylenchus dihystera | Scutellonema
brachyurus | Tubixaba tuxaua
4 6 bilhdes Meloidogyne paranaensis | M. incognita| M. exigua
! M. coffeicola | Pratylenchus jaehni| P. brachyurus
1 3 bilhdo M. incognita | R. reniformis

P, brachyurus

T M. javanica | M. incognita
0,26 bilhao R brachyurus

0,12 bilhdo M. javanica| M. incognita



© 2009 Plant Management Network. © 2010 Plant Management Network. )
Accepted for publication 25 February 2009. Published 1 April 2009. - Accepted for publication 21 October 2010. Published 22 November 2010.

. s i e  Suppression of Soybean Yield Potential in the
Eﬁ?as of Diseases on Soybean Yields in the _ Continental United States by Plant Diseases from
United States 1996 to 2007 2006 to 2009

Allen Wrather, University of Missouri-Delta Center, P.O. Box 160, ?2?2?;2.3;.',‘,“;3'5'7“5’9'5';“‘2'52 gaﬂt‘: \sntr::et::::’ E’ﬁ:\%rsnp:? 'o'faox
Portageville, MO 63873; and Steve Koenning, Department of Plant Missouri-Delta Research Center, P.O. Box 160, Portageville, MO
Pathology, North Carolina State University, Raleigh, NC 27695 63873

Table 1. Estimated yield losses in bushels of soybeans due to diseases in 28 U.5.
statas® during 2006, 2007, 2008, and 2009.

Diseases | 2006 | 2007 | 2009
18,113,000| 10,008,000) 11,086,000| 17,866,000
Bacterial diseases 3,731,000 6,150,000] 6,319,000] 4,348,000

l
a_mmmmm
s | 5100 oo sssrom| asom

* States represented include AL, AR, DE, FL, GA, 1A, IL, IN, KS, KY, LA, MD, MI,
MN, MO, NC, ND, NE, OH, OK, PA, SC, SD, TN, TX, VA, and WI.

1 bushel soja = 27,2155 kg
20jun23 R$137,00/saca 60kg
R$7,5 bilhoes

10.894 10.494 13.206 8.079



Heterodera glycines | Pratylenchus brachyurus

R$ 16 bilhBes Meloidogyne javanica [ M. incognita | Aphelenchoides
besseyi | Rotylenchulus reniformis | Helicotylenchus
dihystera | Scutellonema brachyurus | Tubixaba tuxaua

Valor total soja 8 a 10%
R$ 366 bilhoes (R$ 30 a 37 bilhoes)



Perguntas?



Intervalo



Tylenchulus



Tylenchulus semipenetrans € a unica espécie importante do género

Citricos sao as principais plantas hospedeiras.

Outras hospedeiras sao o caquizeiro, a videira e a oliveira.

https://granjasantos.com.br/produtos
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JZhatches from egg,  Eggs released in soil

migrates through soil and
penetrate a root 2 —I

Females in roots  Males in $oil

J2 develops into third-stage [J3)

hatches from egg and migrates through and fourth-stage [J4) juvenile
soil to infect a root

Migratory second-stage juvenile (J2)
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100 um 100 um

https://entnemdept.ufl.edu/creatures/nematode/citrus_nematode.htm






Tylenchulus
semipenetrans
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Pericycle

Heterodera and
Globodera spp.

Rotylenchulus
reniformis

Mitchum MG, et al. 2012,
Annu. Rev. Phytopathol. 50:175-95
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Poncirus + + ? - + +

Brasil Biotipo Citros












https://www.facebook.com/fitosanidad/

Nematol medit. (1989), 17: 5-6

Agricultural Research Institute, Ministry of Agriculture and Natural Resources
Nicosia, Cyprus

YIELD LOSS ASSESSMENT CAUSED BY THE CITRUS NEMATODE
TYLENCHULUS SEMIPENETRANS ON VALENCIA ORANGES IN CYPRUS.

by
I Puns
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Fig. 1 - Relationship of citrus nematode populations to Valencia
orange fruit weights in Cyprus.




Importancia Atual no Brasil




WVitis 47 (3), 175-180 (2008)

Impact of citrus nematode (Tyvlenchulus semipenetrans) densities in soil on yield
of grapevines (Vitis vinifera 'Shiraz') in south-eastern New South Wales

L. Ranman®, H. Creecy? and B. OrcHARD® \/\J

Effect of the initial population density (IPD) groups of T. semipeneirans J, per kg dry soil
on yield and pruning weight of Shiraz, Riverina, NSW, Ausiralia

IPD group Yield Pruning weight
(I semipenetrans 1, per kg dry sml) (kg berries per vine) (kg per vine)
. S 2001 2003 2004 2003 2004
1 (500-3000; average 934) 9.4 10.6 12.2a 2.1 1.5
2 (3001-6000; average 5064) 8.3 11.4 107 ab 1.8 1.5
3 (6001-9000; average 6836) 5.0 10.6 11.8 ab 1.8 1.4

4 (Q001-12000; average 11614) 92 10.3 104 b 1.8 1.3
5 (over 12000; average 19341) 9.1 10.2 104b 1.6 1.2
LSD = 0.05 ns ns 1.7 ns ns

Within columns, means (n = 5) with different letters differ by LSD at P < 0.05 level,
ns = not significant.



Perguntas?



Rotylenchulus



Familia Hoplolaimidae

Maioria das espécies é migradora

Formato do corpo espiral (= nematoides espiralados) ou “C” aberto

https://pdfs.semanticscholar.org/d7a9/5b89eecfea48be11d6b4422aed0
cl4lcecll.pdf?_ga=2.155705851.1104090858.1598278282-
1392152339.1598278282




Hoplolaiminae

Rotylenchulinae

G. Germani, M. Luc & J.G. Baldwin

Migrador Sedentario
Helicotylenchus Rotylenchulus
Scutellonema Acontylus
Hoplolaimus Senegalonema
Rotylenchus

Aorolaimus

Aphasmatylenchus

Antarctylus

Fig. 2. Senegalonema sorghi n. gen., n. sp. Adull female. A : Oesophageal part; B, D : Animal in iolo;
C : Anterior part; E : Detail of phasmid ; F : Tail and anus. {Each bar represents : B, D : 260 um ;
A:B0 pm ; C, E, F: 20 pm).



Rotylenchulus
Ciclo

http://www.cotton.org/tech/pest/nematode/images/Slide2_1.jpg




Fotos Guilherme Asmus / Algodao R. reniformis



Rotylenchulus

Diversidade
No Brasil somente R.
. , , . _ reniformis
R. reniformis Polifago (<poaceas); tropical e subtropical.
R. borealis Milho, batata-doce; Italia, Bdsnia, Holanda.

R. brevitubulus  Planta nao identificada; Namibia.

R. clavicaudatus Strelitzia sp.; Africa do Sul.

R. leptus Caupi, bambu; Botswana.

R. macrodoratus Amendoeira, loureiro, videira; Italia.

R. macrosoma  Polifago; Europa e Asia.

R. parvus Polifago (>poaceas); tropical e subtropical.
R. sacchari Cana; Africa do Sul.

R. variabilis Rumex sp.; Botswana.




Rotylenchulus

Diversidade
Hospedeiros / Distribuicao Geografica
R. reniformis Polifago (<poaceas); tropical e subtropical.
R. borealis Milho, batata-doce; Italia, Bdsnia, Holanda.

R. brevitubulus  Planta nao identificada; Namibia.

R. clavicaudatus Strelitzia sp.; Africa do Sul.

R. leptus Caupi, bambu; Botswana.

R. macrodoratus Amendoeira, loureiro, videira; Italia.

R. macrosoma  Polifago; Europa e Asia.

R. parvus Polifago (>poaceas); tropical e subtropical.
R. sacchari Cana; Africa do Sul. con o A and B, Swoln o g . €, Swle 22
R. variabilis RumeXSP-; Botswana. https://apsjournals.apsnet.org/doi/pdf/10.1

094/PHYTO-04-20-0148-R




A-F
20pm

Fig. L. Rotylenchulus macrosoma A: Anterior immature female; B: Anterior, male; C, F: Posterior, immature and mature females;

D, E: Posterior male; G: Mature female.

R. macrosoma
https://pdfs.semanticscholar.org/7efd/dce6233fa3466336
06c157981165a84bf94b.pdf?_ga=2.163449340.1104090
858.1598278282-1392152339.1598278282

Fig 1. Rotylenchuins borealis, adult female.

R. borealis
https://pdfs.semanticscholar.org/5¢c12/88be349
6a935fe6f704e2ad42ff1797be3b0.pdf?_ga=2.1
90137579.1104090858.1598278282-
1392152339.1598278282




Fo exeley JOURNAL OF NEMATOLOGY

Articia | DO 10.21307jofnem-2020-059

Plant-parasitic nematodes associated with sugarcane in
Kilimanjaro, Tanzania

Abstract

et Kareean!? and Wim Bert
Gerrit Karssen'? and Wim Bert hrwmbnloniesl and molees lar anabeese of plantnarasitie nematodses
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The above-ground view of sugarcane showing stunted growth and yellowing of leaves on the field
site F13-South of Tanganyika Planting Company Limited in Kilimanjaro. Soil sample analysis from
this field revealed the presence of more than 1,000 immature females and males of

Rotylenchulus parvus in 100cc of soil.



Rotylenchulus reniformis
Aspectos Biologicos

Soja / Foto Rosana Bessi

Foto Guilherme Asmus



microscope/light_microscope/images/Picture28.png

https://www.researchgate.net/publication/236926135_Nematode_effector_
proteins_An_emerging_paradigm_of_parasitism



Algodoeiro

Soja

Maracujazeiros
(Passiflora spp.)

Caupi
Batata-doce

Abacaxi

Coentro

Rotylenchulus reniformis
Principais Hospedeiras

Distribuicao mundial / Perdas elevadas
Controle por resisténcia pouco efetivo

Distribuicao mundial / Perdas moderadas
Controle por resisténcia muito efetivo

Distribuicao mundial
Perdas moderadas

S Estados Unidos
Perdas elevadas

Havai (EUA)
Perdas elevadas

S Estados Unidos / NE Brasil

Meloeiro Perdas moderadas

NE Brasil

~ ) Mamona
Perdas nao estimadas

Mamao Cafeeiro, Bananeira etc



Fotos Guilherme Lafourcade Asmus
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Foto Larissa Costa de Souza (2017)






https://keys.lucidcentral.org/keys/sweetpotato/key/Sweetpotato%?20Diagnotes/Media/Html/TheProblems/Nematodes/ReniformNemato
de/Reniform%?20nematode.htm



eme vear old planis of papava Paraguancra-fype in absence of B remilorms (0
Nea) and infesied the nematode (13, Ni)

Crozzoli R (2009). Nematodes of tropical fruit crops in Venezuela. In: Ciancio A. & Mukerji
KG. Integrated Management of Fruit Crops and Forest Nematodes. Springer.
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Fotos Larissa Costa de Souza (2017)




Rotylenchulus reniformis em Algodoeiro



Aral Moreira (MS) 2003 / Foto Guilherme Lafourcade Asmus



Fotos Rosana Bessi
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Itiquira (MT) 2003 Pedra Preta (MT) 2011
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FIGURE 1

otton field showing a poor crop stand and dead plants resulting from reniform nematode infection early in the crop growing season.
Cotton field st q 0 tand and dead plant Iting f ratode infect ly in the crop growing SO

https://apsjournals.apsnet.org/doi/pdf/10.1094/PHYTO-09-17-0320-RVW



Rotylenchulus reniformis em Meloeiro



Pathogenicity and Histopathology of Rotylenchulus reniformis Infecting Cantaloup

C. M. HEALD'

Abstract: Rotylenchulus reniformis was pathogenic to cantaloup (Cucumis melo ‘Perlita’) under greenhouse
conditions. These findings confirm field symptems of cantaloup infected with R. reniformis. Histopathological
studies show that the nematode penetrates the cortex perpendicular to the vascular system and comes to rest with
the head against the endodermis in young roots. Feeding stimulated the pericycle to either side of the endodermal
feeding cell and caused cell hypertrophy with enlargement of the nucleoli and granular thickening of the cytoplasm.
In older roots where the endodermis had collapsed, the nematode fed directly into the pericycle and caused similar
symptoms. Nematode development was more rapid at 27 C than at 21 C. Key Words: reniform nematode,

cantaloup, pathogenicity, histopathology.

Vale do Rio Grande (Tx) Rotacao
em algodoais muito infestados com
nematoides!!! 54 dias (ramas)

91,9g / 156,3cm
55,8g / 117,7cm



NEMATOSES DE ALTA IMPORTANCIA ECONOMICA DA CULTURA DO MELAO
NO ESTADO DO RIO GRANDE DO NORTE, BRASIL

ROMERO M. DE MOURAL ELVIRA M. R. PEDROSA? & LILIAN M. P. GUIMARAES!

'Departamento de Agronomia, ‘Departamento de Tecnologia de Rural, Universidade Federal Rural de Pernambuco,
Dois Irmaos, 52171-900. Recife. PE: e-mail: romero@yahoo.com br

(Aceito para publicagdo em 26/11/2001)

Mossoro e Acu (RN)
Meloeiro ‘Gold Mine’

R. reniformis

15.000 fm/100 cm?3

Meloidogyne javanica
e/ou M. incognita
5.000 J,/100 cm? solo

FIG. 1 - Reboleira em area de meloeiro (Cucumis melo)

causada por fitonematoides no Estado do Rio
Grande do Norte.




Perguntas?



BomAlmoco!
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