)

g
Sl dle> O )15

1945 6L B ol

0' !h’ is , q
SLél 2 aeat
Ao Juld g oy 99
1404



29591 88 33 (SlowNgind (5 ylow

Candidatus Phytoplasma vitis
Domain: Bacteria

Phylum: Firmicutes

Class: Mollicutes

Order: Acholeplasmatales Family:
Acholeplasmataceae

Common name:

FD, flavescence dorée phytoplasma, flavescence dorée de la Vigne, flavescencia dorada de la
vina, flavescenza dorata de la vite, grapevine "flavescence dorée" phytoplasma, grapevine
yellows.
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Major hosts:
All Vitis vinifera varieties are sensitive to FD but may not express symptoms of the disease to
the same degree (Boudon-Padieu, 2002). Vitis rootstocks are also susceptible to infection.
Other possible hosts: Alnus glutinosa, Alnus incana, and Clematis vitalba (Arnaud et al. 2007,
Filippin et al., 2009; Mehle et al., 2011).
Recent evidence points to these hosts as possible alternate hosts of FD phytoplasma strains
(Filippin et al., 2009; Mehle et al., 2011).

Experimental hosts: Chrysanthemum carinatum, Trifolium repens, and Vicia faba (EPPO,
2012).



(SN > Sy
‘_’S“’L—"c gb“ﬂu}h})gdwjy};s 4.3".& “gu-j.‘ 3 bb)\?.u! ‘4““”)5‘&’.,"‘;""}; g&i}bh 4&*‘:H}J|
Wlle g ghale

2959 (89 3 ) (Slowdygind (5 ylows S 5 Al

fowliod Cons
das o 5 o3l OlalS 2T S5l s &8 el ol Sk 11 K1 Ca. Povitis' dalendl sz Lo 6l
Ol & 20T siS wlis BU Ol b L g (6 80— 20 5 &y 4 bilewd b IS b« (CABI, 2007)
el o gb o azin dor UG ooe 4 S/ S b o O Ll o g5 jlew LS 6,08 6 peme 55 e e
ot SN 3 by se U cilis gla ol 5 bs 3L 5 pd e 2SS S e 555 e o SL cpl OF b s S
e sk sl e adis S e sb s Ll gz JUESl 4 5ol DML (Ldd 035 4lS Sl sae 4 elKs S
sle Lgo 3k 3l blewsl 126 (2009 Gitau et al. 2006 Weintraub and Beanland) sz 555 stileidl
Kb o S 3 03]
b5 D56 4 Ysene S ool Scaphoideus titanus Ball (S. titanus) S, 76 FD gl ;e ayl 30
win S. titanus 4 > Sy | Suig o5 FD (ol (Schvester et al., 1961) 5,5 o wtls 5 K1 S\
S. fitanus &S o Jisn 0eSG Gib 311 ol BB a0 sl 5 A8 e 5 5500 Dlie 5,3 51 4 b oo
Jom am Bes 535 ol 51 Lesl Jl= cnl b (Papura et al. 2009) ol Uyl 5 sl p 53 FD o 5208 J st
b ol sl wl &S ey Yol 5 ol stz SN oy S, titanus (ool 0Ll Jan s 03 )1 5SS sl4e i
A5 me Lol 53 3ol e O3 Rl 53 1S ks 5 (SIS Shide Legobe 5l o2 Olge
(Caudwell et al., 1983; Papura et al., 2012)

L 4 S L Lgyl 55 FD U gtes Loy 52 (6la g g 48 ol w3l 0L ot o 555 lalllas

.(Arnaud et al., 2007, Malembic-Mabher et al., 2011)
250k ys 55 s 4 il FD oS 55 Jls (IS 60 5| Scaphoideus titanus 36 51 b xe b LS
das o 0L S, titanus g S 5 55, g ek plnil o2l Sldlee (INRA, 2013) Wb 2 2.5 Vitis vinifera

.VU)LlfdaﬁfUa:La4;.].3Mﬂabjd}k)sL@TquhMLgﬂ]@jﬁli:@():\:Qlil.é‘_g\ﬁ@l:.w:jsﬂéusé



Dot o a5l ol (2012 (5,5 5 4 52) XS o il 1) (5525 4y Sanliys Ol 3 (slos o8 513 DL (e Slallas
Sl 31 8 Y e IS sl 6T 505 n 538 i e b 0 e ol 15 (o 051 s s e
Slemial gl BU LULS oo i OISGL cpioan baail opl .3 S ealital il axils Lewdly b 05551 s (g0 2o 3
(2013 INRA) &S o aal 3 15 s Ol 3 M 5 > 5

Ly e Ol 5, Ky w9l il S titanus waSe Sl i ohs a4 Ol palS Sl i 5l s (gl Ak
ool by 5 s 3 2 050 ki 5l aS el Lo e (g, b 3 5 Ol sl S L asls pl a5 a0 kS
355058 poode g B s bl eSOl 4 e ) baw 5 S fIIANUS X555 6 i (g (5 ri o s8ll lde
oo ot FD L5l (6l e G55 ol w0 i ol s 355 ST 3 iy oS dies 565 5 (345 2 U
o S |y Cogars 4t a3 5 Lk o FD e s ls 658 5,5 gla Sl i ol i ol
2013 ANRA) x5

5555 e a3l 4l (SLleyl s 03 1S sba a5 lag s Baco 22A wiw anls L s el | sle il
oo 3 wn 5 Y ol 53 a5 S titanus FD a o3 T 0bLS & 5 8 4yl ool FD & il 5l
(2013 INRA) 13 olo w5 e 55 3 g bl S 031 OalS ol S e ol B
Ll g2 (gl " anb O (K s) a)ls 525 s Sl Alnus spp 5 Clematis vitalba LT 45| 5550 55
FD sl s2é b 3G Oncopsis alni 5 Dictyophara europaea L1+l 5,5 53 cpioeen Az FD
53 (StV-C16 o5 ) FD (clalecdl s 0 acd jlos S5 1 51 balersdl 52 o ls 55y b Ol ot b s
Slawdl 523 45 513 LS 2009) Ga 5 ckd) L Loz 551 4 Wil 5 o Syl a5 Ll edd S3L Ol 55 ,a
oS L s, Sl & Clematis vitalba o> J1 5lS 51 oS Wl g o 25 o 48 FD O & &lis ;3 &5 FD L L5
(sdowze VLI 3 (g3le 18) 355 o wlid byl oy Ko Olsie 4 Y yane oS Dictyophara europaea il
Ember 2007 .01, as s Malembic-Maher) 1 ot Ko 55 50 FD/FD U by e sla (585 550 Jize
5,5 Sl a8 Wlg e Oncopsis alni b > o 4 esls 0L 5 (2011 01, s Mehle 2011 o))
LS e |, K s

S. titanus w5 B\y o i x5 b FD sl s (Maixner et al., 2000) 50« (SrV-C16) Lewdl sz
o S S fitanus b g oS Sl el o313 0L LSllS 5 K g ;s FD 4 (S alie slalendly g2 555 Jize

A bl 3 ome FD L das e 0gie 4 diw ol 3 alewdly s ol ool ol 5



Inoculation foeding  Phioem cel

Oshima et al. 2011
Phytoplasma Life Cycle

2w MEFT T ST st "‘s_:
Fig. 1. American grapevine leafhopper adult @ Dr lvo  Fig. 2. Fiavescence dorée disease symptoms on a red grape vanety
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- Figure 1: a) a "Cabernet
Sauvignon" red grape plant
infected with 'Ca. P. vitis' shows
reddening of leaves. b) a
symptomatic leaf of another
infected red grape cultivar c) an
infected "Semillon™ white grape
cultivar shows yellowing of
leaves. d,e) Drying of the grapes
and shriveling of the fruits in
infected "Semillon™ and "Cabernet
Sauvignon" cultivars. Photo
courtesy of Michael Maixner,
Julius Kahn-Institut (JKI). Photos
a, b, d, and e courtesy of of S.
Malembic-Maher, INRA




Figure 3: Infected (FD-related
phytoplasma) but non-symptomatic
alders next to a vineyard in Germany.
Photo courtesy of S. Malembic-Mabher,
INRA Bordeaux.

Figure 2: Infected
symptomatic Clematis
vitalba by FD-related
phytoplasma in
Hungary. Photo
courtesy of S.
Malembic-Maher,
INRA Bordeaux.
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Primary vector: Scaphoideus titanus (CABI, 2013a,b).

Other Potential Vectors: Dictyophara europaea, Orientus ishidae, and Oncopis alni (Filippin
et al., 2009; Mehle et al., 2011). Dictyophara europaea is indicated by some authors to be a
natural vector (Filippin et al., 2009). Others consider that all three of these potential vectors can
harbor FD-related phytoplasmas but that they are not confirmed vectors of FD (Malembic-
Mabher/Foissac personal communication; Maixner personal communication).

Experimental vectors: Anoplotettix fuscovenosus, Euscelidius variegatus, Euscelis incisus (all
leathoppers from the family Cicadellidae) (Bressan et al., 2006).



A Acquisition feeding

Prytoplasma Inestines

Hemolymph B —

Infected

~10d

b Systemic invasion of insect

d Systemic infection of plant

€ Inoculation feeding

Salivary glands Intestines

Phytoplasma Hemolymph
v\\.
o "(
a
Healthy

Oncopsis alni - A Leafthopper (Bugs - Homoptera)

Scroll down and rollover titles to change screen image or click on title to view image.

Leafhopper
Oncopsis alni
- top view 1

Leafhopper
Oncopsis alni
- side view 1

Leafhopper
Oncopsis alni
- side view 2

Images of species taken at Tehidy
Country Park, South Tehidy, near
Cambome, Comwall. 11.07.13.
Species feeds on Alder.

The main objective of this website is in furthering environmental
awareness and education through the medium of photography. To
increase awareness and access to the wildlife of the region and help

View other APHOTO websites Photography

people find and identify it. Sometimes the difference between species is
obvious but many species can only be determined by observing
microscopic characteristics that are specific to any one species.

by David Fenwick E-mail for Advice or Feedback




A S. titanus fejlédési alakjai
(Fot6: Zsolnai Balazs /L 1/, Varga Andras /L2-L 5/, Keresztes Balazs /imagé/)




Dictyophara europaea (Linnaeus, 1767)

Orientus ishidae
Family: Cicadellidae

A very attractively marked leafhopper which should be
unmistakable, O. ishidae has a distinctive mosaic-like
pattern across the forewings.

A recent arrival in Britain, first recorded during 2011 in the
London area. On the continent this species is associated .
with a range of woody plants and deciduous trees, including N
Salix and hornbeam Carpinus betulus.

Adult: June to October
Length: 4.5-6.5 mm

Adult female: south London (September 2011 istan Bantock Adult female: south London (September 2011) stan Bantock




Cacopsylla pruni — vector of Candidatus
Phytoplasma prunorum (For permission to
reproduce images email
wolfgang.jarausch@agroscience.rip.de).

Dr Wolfgang Jarausch Agroscience
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Detection and inspection Phytoplasma by PCR
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