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TMV, PVY: Sap inoculation/ Mechanical sSslSua) Jaill/ Sl jumelly (g 9221l o
BCMV :Seed transmission &l cuses g 553l Jaill o
PVY, PLRV, Fruit :Vegetative & graft transmission askaill g 4 yadll o) 3290 Jaill o
viruses
Olpidium brassicae: Tobacco necrosis (TNV) Fungal transmission <l yladlly Jaill e
virus
Xiphinema index: Grapevine fan (GFLP):Nematode transmission 12 sitexills Jaill - o
leaf virus
CMV, TRV: Dodder transmission J =it Jaill o



PVY, CMV, BGMV :Insect Transmission <l ially Jaill - o
Wheat streak mosaic virus (WSMV) :Mite transmission alalu Jaill e

C.

Tobamovirus, Potexvirus 3 Y

Carmovirus,Tombusvirus, Ophiovirus, Furovirus, Bymovirus o 3y yhadl)

C

Nepovirus, Tobravirus Ju8 13 silall

Rymovirus, Pigeon pea sterility mosaic virus Jut8 plall

Tospovirus J8 o Al

Comovirus, Tymovirus Jut8 osdlial)

Begomovirus, Carinivirus PIES 4 Lanl) 4,03

Phytoreovirus, Mastrevirus, Tenuivirus P #3315 &l e

Potevirus, Luteovirus, Cucumovirus, Closterovirus %(%55) xS el
1Refers to the main means of spread for most, or at least representative, viruses of the genera

listed.

2 Refers to the relative incidence of the particular means of spread for plant viruses in general.

3 Fungi as used here includes Chytridiomycota and Plasmodiophorales (123).

4 These are insects of the Hemiptera order (formerly Homoptera), and feed by sucking sap from
the phloem of the plant host. They are more highly evolved than insects with chewing and biting
mouthparts. They have mouthparts called a stylet that contains canals through which food is
ingested and saliva is egested.

5 Includes leafhoppers, plant-hoppers, and treehoppers.

6 “About 94% of the animals known to transmit plant viruses are arthropods, and 6% are
nematodes. 99% of the arthropod vectors are insects and 55% of these are aphids. Of the 288
aphid species that had been tested as potential vectors by 1983, 277 had been shown to be able to
transmit at least one plant virus, and most of these are in the Aphidinae”
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P e il e St leie gany (Thrips o= ) Thysanoptera asia¥ldns o
(858 10 Legall ABUL &) 6¥) xe i) pabaial) g (fadl)

(S bl e Leia paall (33 dua jl8 &l yia: Coleoptera dsia¥l e ¢

Order, Common No. Species No. Vector  No. Viruses
Suborder, Name Described Species Transmitted

Family of Insect

Group
Chrysomelidae Leaf beetle 20,000
Coleelnalllezen - Ladybird beetle 3,500 2 7
Cucurlionidae Weevil 36,000 10 4
Meloidae Blister beetle 2,100 1 1

30

:dedil g abaia) P& e il e (2355 Hemiptera 4siaY) sl o
¢) 5! 4) Piesmatidae s Myridae Ji s+l Heteroptera daia¥) &lie 45 ) < |
(L5 41805
;Y8 s Homoptera asia¥l dgliie 4 y el ]

Order, Suborder, Common No. Species  No. Vector  No. Viruses
Family Name Described Species Transmitted
of Insect
Group

Auchenorrhyncha

Cicadidae Cicada 0 0
Membracidae Treehopper 4,500 1 1
Cercopidae Spittlebug 3,600 0 0
Cicadellidae Leafhopper 15,000 49 31
Fulgoroidea Planthopper 19,000 28 24
Sternorrhyncha

Psyllidae Psyllid 2,000 0 0
Aleyroididae Whitefly 1,200 3 43
Aphididae Aphid 4,000 192 275

Pseudococcidae Mealybug 6,000 19 10
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“Rattlesnake” tails on Citrus tristeza virus particles. A. Particle gold-labelled with
p27 (minor coat protein) antibodies; B. Particles gold-labelled with coat protein
(p25) antibodies .Bars ¥4 100 nm.
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Common canal

. Binding site on stylet
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85 I 31 e Ay jall Wil sl o)y (A (pall B pia i g 0 (e maall el recognition
Jsaal) Jeli LS 208 = Hla ol jlial 8 ) jaal) cilu g b ae Jelisi Ll kDa

te doaiadia b pay P44 9 P31 a5 Slisi gyl o3 (e (il Aia B juiasall 3aliadll

B i gl e O 7 i oAl 5 AU el ) plia e Ay GG Glalll 228 (e Gilalitig
luteovirus-specific recognition ) _sa¥) (s nlé e acadiall ca il & claaloy
sl lly

i e Gl pld 2 J)) g4 WS Dependent Transmission (S5 ) aaiaall Jasl)
gay oy Allall oda Jie by Jill Jale Jaill 480 s pldl) iany ks ¢ Jail) 480

LA Jady daiaal) Jaill (e o gl 138 Caany ally il dlee & gan Jib il (& a5 5ol

Ot gl aaY o siad Cadis Taviie <Ll 8 g lal CoeLiatl) DA & g 5yl
Umbraviruses 4bdlall <l s lall de gana Sliai AN G g pldll o) (i g 0 Silas
helper luteovirus ebue ) jial (s pld 38 55130 DRl (45 30 58l e Lgd a8 aaey
i) dpals gty (201 5 il (i g o Lo s 5 Ll 81 o sy (53015 (pall 3 _piny Ll ym ya
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el 2 ) yheal (g ld ae ALY il g jldll de ganal dile & 63 JS (381 0 Lasale el
AV ) raalls Aadai) s2a
ddeliaie e b yle 48 Hhay Gl g ,ldll DS iy @
oSV USal&ae ol puamally JEY) e 5,080 41 (Uumbravirus) sl (e gl o) @
LSilie Jall e 5 )l aebusall a5 lall (pad
iras s chadd (g plall IS e 4y gla Gl abias (e (el izl g pldl) Jiiy @
i (e daimall g bl J8 (e e ae Lsall (s g 5lall Jalal) el podaiiany Y Al
o (aimall (g yldll) G g pldll 13 lias
s Saall (pe dalaall gyl G el e daal) 8 LALE) &3 A1 ADSYT is e
g (W) oyl A RNA sl acaala ) dic Jasd AU () 3 pliay
Gl a3 s jedaall Jalad) 13a Jsean can gy s e losall (a g nlall (455 33 (pe paa
= Groundnut rosette virus Jesl) (giud 3 5 ¢ e g e slade) Jie ba¥) & 52 e
Groundnut 2eleal Jaall gl 2 ) ¢ e @ e 3 Ole 40 (aladl 38 56l RNA
Aphis craccivora g s o<l iabu s Jaill rosette assistor virus
Propagative Viruses 4sclaiall ciluy pldl - 2

Gt Ll it S a5 ) Gl pial) s g b Ll Ade oaial) il 5 julal) G g (S
s Tenuivirus o> s Rhabdoviridae s Reoviridae L (ilile dieliaidl il 5 44l
GVl 3L ) Bailall 4y pliall Lel8) 53 8 Coe L™ A 5 jld &) 53l agall o335 Marafivirus
O rsoddll HliAga s ey edlld pa GBIV BB jia e Lo Lt B Y Cusy [eafhopper
Lad (piege Cile o Giibia o say AL 5 aal) Jals Caelioatl)
sl i) Jla 4l 30 ALda Lawe JAL) oy @
Aaa U alla) o) 450 jue J g g all ae (81 yie 585 Lo Llle JBLN Jaly cacliaill o) @
.(transmisson ! transovarial passage)
bl Jilall e Alisa 5y gom oL e A8l Sl 5 (o gl Lo pribaal) Al )
o dlle da o ellia () 5S5 Le sale Ll g3 Jaly CaeLati i) Cilas s pllél) a samndy
Jilal) el (e ) 4l LS s 5ldl) CVDL Cpn in s (s pldl 5 JBLD Cp anadil)
e L (g plall Jrad 3l el (a4 gaad) il g i) 850 g sl s JaLA:
Laiadic due sia adad 3 ga g llaly PHYLOreovirus psisdl e seady il 5l bl sl
llais il (8 Gad (K19 Jadd 3 pliall Jala caeliaillh Aald cpall il g jpddd o o8
25> 5 Tospoviruses s=sil s Rhabdoviruses s/l sie el sailall colul) il 5 58
by .blall Gl (ST @l el dlial e o8B (S glycoprotein 4 S duis g 5 &l 5l
(= plant rhabdoviruses 48kall sl ) Gl s ,lé de sana (8 SCA G il (Say Jilsal)
) Gl g i de sane A a5 50 e Cpall 13 (S1s clilall Jaby (5 Al dala LY
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O el 8l g8 a8 el &y ) e a2 e animal rhabdoviruses 4l sl

3 5yt L & g 4 e Loiall ALY s s il acana (8 3 yobad) LI a5 il
* Rhabdoviridae dbile <l g jld (e paal) Cacliat @l aa g il cillatas ) (31 5Y)
Sow thistle yellow sl ol Je 35 2l )l jiual (g nld Lehaay (el Gl i (e el 58
il gl 338 SYVV (g ld J8U 8 liasll o) () 5aS1) 320 (3 a3 vein virus (SYVV)
LS dgand 4 geandl g il Cilapn a3 ) jall da )3 e 3,085 ) sy daind
23l 5 yall un Bl (& Laall 3 LA o 33 sl 5 31 53 (83 3aeall bacilliform osSluld)
ek LS bzl 5 (A gaal) cLa) L3A) mycetome cdaiaall slua¥) ¢ aiiall dlalll
O Bmia (e Aldisidia B ) gacay (g aldll J25 (Bl 5 3 sl o JSET (g g jldl) Gl )
3 <l sl 33l ) ae (s saadl 2 30 5 hemolymph i sased) (i (33 5b e s A1

B Al e o s_lall Ao AL lall e ke b i) Calit LS cpall iy

A8 3 ) gy (il gall) G ) i g 800 IR (e Blad) 28 e a0 dbiaall all @l jdia
Al AL adinall paidl ) Janall (8 13 Jarvipositiond SSill cilea) Jd (he

= %1 s @ Hyperomyzus lactucae oell g sl (andl jue (e g ldl) JEisy dagii
Dl e gl il g gae g Jaill e 3 a8 g (a g plall Alals o 5S35 A5l ) a8l lE )
ool Y Se ladd N atusal)  SlSaall (sl e ell Gl pda JVSYVV Gas e
bl Jilal) Al e 504l

13



