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-
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IS Ay gy iy 3 JBY) (e Lgia caal s Lty i il jal) o3a alana

Aaall () g il

e} Aea i w35 cTobamovirus psiall e TMV gl el 5 s (s s 2ic
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3 sy (Aelall 8 @l yiagiin sac) Ailalll e V) 8 sl ay yod) JUEEY 2ay
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AR e siaual) A3 SN (e 8 asial) i) ae aii el (MPB st s ol
) Pt e 4t g e Sl sisndl 8 NSP-sSDNA 2aal) e Ll Y0
25y Ll i Y il g pdl) o2 5 55 sbaall LAY () ond daasSl s
) s s il (a5 s AT (AN AR e JEBY) sl (e (CP) SO i 5
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Transmission of plant viruses 4kl cilu gl Jus|

8l 5l IS5 580 (e Iapad) Jas ) s (i e (oo A il - sha S
e Aln) Ak 5l mhas e aa g La Ul 5 380 LA jas Calas )
(o ik sae o 5l g giady Ll e sl o) 3aY) A dala g caaddl
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Cuticle

Epidermal cells

Wax projections

Cutin
Cellulose lamellas

Pectin lamellae

Cellulose layer

Plasma membrane

Cytoplasm

(Agrios, 2004 o) Asball Alall (S 1) 3 paddll 5 g 1Al jlaall a5 1141 JS&d)
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Mechanical A=l 5 jluaal) Ao g3 il g il (Sl Saal) JLELN) — 2

transmission of viruses through sap
o=lall LYY 3 sl e Amglall (8 A gl il g pall Sl Saall LSV ()
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(gl e A glall Al 5 jlaal) J& e Jand ) agsdla s Jleall 2l
Al il 5l (s s ) ok (e Al il (e g sad) Slaa)
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Lelilaia¥) s saall 55k e by pude il syl aliae Al 2l a1 330kl (g
Dla ¥ el Al 3))5¥) ek o3y Eus Indicator plants e il e
plaie Jylae cilbimile Lile 5 bl 3 jlaanll (o G il o pais LSRN (sl
55 o5 Al A Ly B0 3Y 5 el i o Sy e il s 32 30
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skl 7 -3 I Lellaial sland) clilall e G sall Gl je Y1 jelai L sale
B oleanll (8 (s ) 508 5 ae T e Candliy Bmaia sall @l sae o aa g 385 ¢S
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Virus-infected  Young diseased  Diseased leaves  Leaves ground in Strained Infected sap  Infected sap picked up
plant leaves collected and buffer or buffer with pestle infected sap on fingers, gauze pad,
water placed in glass rod, brush, etc.
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Cotyledons
/
aﬁ? |_—Abrasive
-~
r e
J’f’ < " Systemic
symptoms

Z =3
Primary =
leaves

Regular o 8
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Cotyledons, primary leaves, Infected sap rubbed on healthy Inoculated plants Inoculated Local lesions
or regular leaves are dusted  plants with fingers, gauze pad, must in some cases  plants keptin X
with abrasive powder glass rod, brush, etc. be rinsed with greenhouse or Symptoms develop in

water immediately growth chamber 21021 days
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Ll ) ga il yef Chaas ) o Sl (5 gaally Bale JaE Al il gyl ()
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Ll sale
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Ol (8 gyl

el USA 8 G g pil) a5 A8Me 2 g gl il all (ya agaall LT 0
o A a8l gy aia s o e g 28 ¢ sl AN A5 Apation
Joao faadin il aadll LA 8 (Nepovirus) Tobacco ring spot virus &l
o5l Al Ll e ol Tl a g 51 Laa S 53l adlal 4,
Ale Ao aa g a8 50l 35k e Ji Y (Al «Cowpea aphid-born virus
Agative el Aadll (ga T 5ie 5 850 300 — 100

Pollen transmission ekl  giay JALY) — 4

st s Ll JS S AN ) allal) o gy A0 gl s g il (55 o (S
D ) Sy e VLA Gmny g Aliae il \ghie] ) aie Jaad (a5 il Alals
el B (N Jau) gad g il Al s oy Al 5Y) (50 ALY
ol gy AT () il e g il QL& ) a5 5l Lcan ey (3 el
Al Aalall il (s g 5 Jia b 5 il (g ie A8 5 20 A8 5k (o allall s
Lladiy eyl j e (ug 28 JE5 WS Prunus necrotic ring spot virus ¢ s
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Jie il yiall (e g 53 IS G LS T V) Gl s el Janas e () LA
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(CMV) bl &byl 550 (a5 «(PPV) & 53l (s 0x (s
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oAl Gl diay e saadll

=i :Circulative insect transmission 4wl sall 45 ylalls <l ydally Jusiny)
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dac A @lBasae day gyl J8 e 3 083 ydall maat g du3adl) L.JA(:LI:‘ e
G (el Bre e AST) eday (as pmdl) J85 e 308l 5y dall aiy cilelu
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S el ST oyl @l 3 a3 Aphid transmission ¢l < ey JUEY)
oY Al sl (e 5 dae A o555 3 Aenl Al s 5 sl AT
J—S J—& &G ¢ Luteovirus s Cucumovirus s Potyvirus J—ie 4—iliss
Al 53 (Al s g i) (0 Ao sane ST) POtyVirUuses de sanall Sl 1
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8 el e A%y Hlally Jais cpal) Ol pliay JaiE Al Sl gyl alama g all Gl pla
G Fre Al il g i) i w85 A ) <l sl a5 NoON-persistent

.Myzus persicae =Y

Circulative (Senu-Persistant) Pr i1 i
ke 2 T opagative (Persistent)
Virus (Mo Iﬂlﬂ!:l.pll(:‘ﬂtl{!-ﬂ;l Virus (Multiplication)

Salivary Gland B

y -
Stylet Bome Virus | © 45 s A
(Non-Persistent) |\ 47 5 \
SAfl -l .
—.'::f Q - — :-dn- G‘u-r I:.:.'
¥ ' 4
' Infected Plant
Contaming Virus

8dle i ) 450550 48,5k ¢ Stylet T borne virus (non-persistent) (sl sue 43 ,k)

. Propagative (persistent) 3_»tie sl 4, 1S5 44,k «Circulative (semi-persistent)

elianll LAl Ja5 - Whitefly transmission sl—al) ALl JLEi)
Begomovirus oiall leie % 90 (i clus 8 111 = S| Bemisia tabaci
Closterovirus (a3l i (% 4) S5 «Crinivirus ol % 6 s s
JEEY celiand) LA Jais Al Gl dll 238 5 Carlavirus s Ipomovirus s
il syl o2 alina o LaS 2 il 6 olil) e 5,06 e 5 caliilly Y5 dusedlally
Dl el il (g el b jliall Ay Hlally elucanll A 0AlL Jais
) b gyl s La3ale . Cucumber vein yellowing virus (CVYV)
38 Ll a3 Y1 amai s ) jiaal Gl sel sliand) 03 Aa sl 5y J5
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o585« Tomato yellow leaf curl virus s,saill sl ) iaal s daas

Lettuce infectious yellows virus gsall & gaxall ) jiaY!

LA (B) . Myzus persicae =¥l Gall (e (A) .l s pudll ABUN <l pdall 117-1 JS&Y

. Bemisia tabaci bzl

Leafhopper and Planthopper <) cidalaig 3l 9¥) cildalaly JUaiiY)
Lo s 55 M sa Jy el ellaldai 5 31581 ldaldai o 58 ¢ transmission
«(Reoviridae) Aluludl L5 RNA (5555 laan <13 il g b oty il
. Geminiviridae Ayadll Sl g yd ar 5 <Rhabdoviridae Aluadll il 1
2 S Leabaaa g (Circulative) 4l s 48y yhay il g puill 038 (e Jiiy
glingy b dall (amn a ok (re Lee (el J4i5 LS (Propagative) 8-l
o= O (s l) i€ 5 y38) 353005 yal bl aldallai g (31 5Y) culdallad alase
Tl s Ledha ) pda atis o 3 508 o e g il LSl 2 jaas ol B2e )
308 5 ydial) el s ¢ s yil) QLUS) S5 (e @ sand 2 — ] (e Dliaall 5 i
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o5l & o 58 30 Micrutalis  malleifera g s 31 sY) cildallas e g
Lyl Jss ) il syl A8 w5 Tomato  pseudo-curly top  virus

Ll gy ¢ Maize mosaic Virus s, elul 5se (s s (315N callalla,

.Maize streak virus 3,3

Green ==Vl 3151 Laldai ( A) .l g il ZBUH (31 ) 6Y) cllalal (a =y :18-1 JSl)
.Micrutalis malleifera ¢ 51l (B) . leafhopper

Gl gy il ) pda Ja5: Thrips transmission qre il < jday JUEsiy)
Aay Gl g il o2 Jait Sua (Banyaviridae i) (1 Tospovirus (sl
Frankinella = all o 5¥) Gu 5 Lgadl a5 « Y (e a5l (a1 5
Tomato spotted wilt 352l a8 5 Jsad a5yl et 1) J8UY) occidentalis

el G s cdead) G s ¢l G S5 ¢(VirUS

e A€ty L) g i) oL g g il Qi) AR G il ) s ki Y

e sl A ) sl L) 3 yaar s Abeadd) il e Lebdas ol il ) sal) I

JOA 4 Bliia ) adaiad S0 488 30 saed Lbaall 38 ) e Lgidad axy el

ki )5 ey yall Alala () 5S5 ALK 3 ydiall g ya 5 ¢ pdall g &Sl

ST 1 438330 (s Alaall 3 58 (5 iy gl J) sl deplud) il ) alis
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a0 o9& (G0 a8l adi AT ) il g R Y AL a5l Sl ) el
Uil 05S0 Y Gupill l plimy Jais 3l il gyl il (s A ¢l &l i
Ol Dl ey JEE ) Gl g pll) (ans (A ade L o

Tomato =58l sl J3 Frankinella occidentalis g sl (e (s 5 8 s :19-1 JSal)

. spotted wilt virus

Bac (ye Gl b Jauy dliall & 4% Beetle transmission oulatly JLassy)
Southern bean mosaic Virus . siall sl sualdll dly e (5 b Jia ¢ ulial
Turnip yellow mosaic <xill jia¥) eyl jsall (s 1 5 «(Sobemovirus)
Cowpea mosaic Virus sboslll bl 5 sa sy 5 «(Tymovirus) virus
dolle Al LAl 3da g Jas a8l Gl pdll jLia s (Comoviridae)
Dl eliiin g pdll 2B bl sl aaf ey LSS Lgllan) A g g

. Phyllotreta sp. 455 sl sluiiadl s ¢ Acalymma sp.
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Diabrotica ~ Adadiall jL_all ol_did (A) .l pdll 4BU Ll s :2(-1 JS—dd)

. Acalymma vittatum 4abaaall LAl cLuéid (B) . undecimpunctata howardi

Mite transmission aladl dau g J&Y) —6

s sallall ol A8S & LIV dasl g1 4 pdal) ye Al )3l BT (e alal) aay
Coal aii o 0.3 — 0.1 o Ledsb 7 5l (JSGll 4050 caanall 5 i il s
alall Al s (9585 ¢ Acari Sl s SV Caia coadls (Arachnida il siSiall
A0 8 el jal ady i Ja V1 e (325 255 3 21a]) Jliy 5 Eriophyoidea
ke

Caai 48,k Tritimovirus s Rymovirus cpsiadl e il g Jisy alall o 58
Ol alall dadiag o cdsanmgl) SLEH ) Jans o) Gusil gl G 66 dl)
ol ae Jull ) iy Y asSh 5 o Dlas¥) ey
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calall (g 50l JS&N Baad 3 Aceria tosichella g sl ¢re alall s LAl JSE 2211 Jed)

oY) e pas ) s

Wheat il & Jaadall el ) sall (g 5 1 aladly Jais i) ol 5l Al (g
AL adll 5 Tritimovirus sl ) streak  mosaic  virus  (WSMV)
O 2l cadil 3 (Aceria tosichella zedll axas alay Jiiy s3I (Potyviridae
) Helper component T protein (HC-Pro) osis ol 2sa s of il )
2 LS caladl Aol gy (s polll 130 JESY (555 pn (sl (55531 Gaandl o iy
LeS cpall il i sl g3 (5 pall 13 i ) (5 AN s g puill &Y (5 55 pun

Aceria ficus Al daul & Fig mosaic virus ol elul jse g b Joisy

Nematode transmission (12 giasill) dshadd) ¢laal) Ao gy JALN) -7
Anhadl) gl ¢ 53 (e ST sl s g g g a0 Al b g il e aall Ji
Xiphinema s Paralongidorus s Longidorus oty ¢y 13 silagll J5 3|

uiall (B a g pall A8 55l g b L (Nepovirus uiadl Sl gy (e 23l
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Tobacco &l Ao AAlal) 28all g 85 «Grape fanleaf virus (GFLV)
lia¥) e lagilanill a5 8 Lain La e 5ering  spot  virus  (TRSV)
« Tobravirus gl = <l 5 58 J&% Paratrichodorus s Trichodorus
Sl Al ool (s 85 <Tobacco rattle virus i) Asaia s b Jha

.Pea early browning virus ¥ .l

il 48358 w5l 4B Paratrichodorus pachydermus 1o sibesll 4alL 5l :22-1 Jsid)

.Tobacco rattle virus

osda A Y a8 das il sda e Leiiad die il g jdl) o glenll Jas
cadii g (g il CLiS) 2RI ) slaY) 5 A pal) ) s dini s Aanlus (5 AT il
Al Bayh oo Vs sV dlee ey AN i ka1 ) JE5 Y e s ) (ST
oaill lin &3Vl Aglae (e A3l A ) a1 5 48 51 )l old @il

A e gl CluaSY dlas Gy e
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Fungus transmission < adl) dac) gy J&iy) — 8

Cpiall 4w Plasmodiophoromycetes Asball Aalaall il jladll (iany o o
Chytridiomycota 4oy sl <l )hdll (a2 5 <Spongospora s Polymyxa
O A Al Sl g5l e 32l 83 «Synchytrium s Olpidium gesisdl e
O s syl (& 8 ag s 700SPOreS Ao &1 5ol iy Jliad iy yladll o2
ikiladll e 3 08 Resting spores St Le) sl Jis Ll LS ¢ 5l ) el
Ayl s el 4y il 8 Sl gl e

S35 Uaes 3 ¥ A e A S il s 8 Olpidium eiad) <l plad Jass
&l 5,85 (a5 28 Jia (Necrovirus) osiall o« (SSRNA) dluludl as s RNA
ol e (ASRNA) 558 s b il yd 5 < Tobacco necrosis virus
Lettuce big vein virus osall G5 e asiai (s 8 Jis (Varicosavirus)
Ualadl) (s s m pal il (Synchytrium endobioticum adll agw LS
.Potato virus X Usladl X (a5 8 Jai

bl cuad Al il gyl (e 2aall Jis Polymyxa graminis kdll » s 5
Barley yellow a&ll 6Vl elul ) sl (s Jie dhad Gl g b Lgta
w58 Jie (Furovirus) geiadl s 4y saac 5. ( Bymovirus) mosaic virus
o540 5 <Soil-borne wheat mosaic Virus 4z il J sfiall zasl) ¢y ;50
o8 Ju P, betae s-hdl a 545 (Pecluvirus) Peanut clump  virus
Beet necrotic yellow vein virus (Lbe sl i sdll §5 e 5 S8, )l dual

.(Benyvirus)

hdl 3a Ul o (Pomovirus) Potato mop-top  Virus (s s_—sll J-si LS
Mallad) e 8 sl el (ajel casddl Spongospora subterranea
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el Hsaa Jals Polymyxa graminis kil Resting spores 4Sku ¢ o :23-1 Jsid)
‘~' S .

car

Dodder transmission Jsaladl dau s JEY) — 9
daile e ) Lkl Bl Ui cCuscuta gl (e Jilaia (5 5 5 il J galall
Cra ) OS5 ¢80 5Y) (e Y B pam (ol a Jasng s ¢ slll RS Sl o) jia

sl e e lase Jead 35yl Sl 3Y)

Joanll 5 lailasalll g il gél) Jadis Al cJralaall (e 23l e J galall Jalaty
e Y5 Al el g A 31 s e agaal) ) A8La) s Sl il
5Ll

D5 aee ddalite ol e ) 8 s A e bl Jaad Jsalall il cad
Gl Aladl 418 Gl Jgalal) Bl (el ¢ s2all Cuii ladie 5 Jualal)
) doai i G sY) s Bl (5583 Haustoria Slaass Jou s s lgale oty

A1) 3 gall g elal) aliaialy fagl (Al8LN dae oY)

Gl G Jead | saead al€3 IR (e ¢ yAT ) el (e J el Jlsi) aie
i) Lyl ) se (g s e A gyl Gial 5V e gl Qi gy 65y slaiall
53



« Cucumber mosaic virus Jeadl elul ) s (s 18 5 « Alfalfa mosaic virus

.Tomato spotted wilt virus sl asi s Jsd (us

JS el Jadaial) el i a3l 3 (Aladall e Jakie Cuscuta sp. Jselall cil :24-1 Jsad)
Byl J\AJ‘Y\ el Jasy g cAsilal) 4 Hl) da dl)
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2 Juadl
il g_adl) Ciiial g dvandd

Nomenclature and classification

1y 4l W) Lealai€) Ay die il g pal) Canioatl ¥ glaall (e daal) Sl cilS
Cashac | 288 (ilas syl Fyai 8 LBl (o pall i jels AESA ulaall sl
e S0y gy Baed Basd g Apend uSally 5l canl s (g il Badeie Cilpans Dlia
a5 Ay sadl Lus sl sl CLLE 5 ¢ 55 SIS sganall alasind 5 caplall ) ko
LY Il 5 Ly il g il Al ol sl 8 Sl JS aalis iy gl
il gl Jlaa 3 Cplalall aline U (e Yo ST ilaaniiy aalia e

Adlcaly el 5 el g il Aans 8 o y3l 48y 5k 1927 ale 4 JohnsON paiiu
LIS s 5 e Jag o8 de giie ccaiaall clall AL s ) Virus aalS
.Tobacco virus 1 :&al lul ) se (s 98 muay g ¢ a5 il

Olay (s gy O el Alaell Ca g yall Smith a5l 1931 ple 85
S ) il gyl A A 05 Al 4nii Y 5 X lagale llal Cua (Ualla)
e aaid el 830008 46y )l Smjth 25 1937 ple a5 Walladl e s
iy Ao Jayad ) & Virus Al 4l lilias ccapoaad) el Guiad 50 syl

Nicotiana virus | &al) clul jsa gy Y Jhag ¢ g sl Calls)

oyl gl i)y il g el g il A 8 Casadiial ) 330kl danl oS3
DY ALl o yall abnd e ciaaie ) dg gl () oY) Gl e f e
Wliae casde (g il Al o coai s Ciaan Jsf (Ao (g padl) dss (3 T guia g
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«Tobacco mosaic Virus &=l bl §sa (g ) masasd (g 8 dalS )l
Tomato spotted wilt 3,52l e aliiy Jsad (il yel vy (3 ag il
Ol o a2 0 e 5 Potato leaf roll virus Ustad) iy sf <alaill (s 5 58 5 cvirus
el 5 poil) Fras 8 388 A8, Hla o LT VI Y gl s Vsl SV L Lpensil 038
Calias Cayumall bl (s e L (g Lo 0 (5o 31 (T 08 o3
Ly 1 Gl e W) Calia o g5l AIDL (DAL ¢l o plall Cadlial,
Ll e daliae il g b Gaend 28 LS dliliae 43 il se o Gus ) e
cetutl) Canadll G e dgilinia

L (n5_pll A8 Ayl ) dpuial ¢ ualall ¢ 8l (e il 5 ilismsnd) A
S A 93 3 adalie dag iy callss 1 (Cryptogram G s sl dasally e
Aludls axe 5 555l (raaall & 55 cre SV adafall yamy 3 g il) Clia (e
(o A siall Al s (O salally) (555 Gl el 0l g (SA adadall jamy
S5 JalSll g i) s IS5 e U ol jamy La ¢JalSI) s 5 i) s
(sl JBU 5 Bl e e ) 1 adaall Ll ¢ a5l 48Dl

il e i) el 5 sa syl A 5 il Aianall (iS5 I T

S35l Jawall R &a  Tobacco mosaic virus: R/1, 2/5, E/E, S/O
JLa s ¥ =0 oy ali=S «(Jkia=E (RNA

s gl Caaail 4 gal) ol <o 80 ¢ yutindl () 58 (a Sl Caiaiia
Ll International committee on taxonomy of viruses (ICTV)
oaaall g 55 e dlaie Yl elld g de sane 26 ) s g il Crand Cua Cagaill
1 1Y) sl Rl e sl a5 en sl JS s i ¢ sl (555
saa A8l < jeda G ) Ll sill 5l al) a4y el S Gl B ol
Alon (8 il g pdll psen Camia g 3 e pediall G 8N (e Gl il Caalia 8
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Crund g« (Agrios, 2005) Kingdom viruses <l syl 4 <lea o Al
Lasi a3 «(DNA 51 RNA) (55530 Giaeall g 530 Lo Aadll 22 o Cilas gl
5 ) @RSy (Aludl Caeliae o dua5) (5550 aeall A1 A Jradld) saa]
Ay ) o) JC8 L RS o) il 5l (+) con ga 555 aanl)
dlia Gl sanall sl o IS A (A dgluia A s Sl &y piae o ki)

5V RNA+ @ld il s 58) RNA polymerase s <5Y!) o) s cie Lt il g b
s 58) Reverse transcriptase (—Sall Flwiiu¥l ay 330 daul 50 5l (( DNA
ilapuall Al ¢ 3280 aae Laad jliie VI uen 335 LS (DNA 5| RNA-
s 3l Baga 5 Sl ) aal 50 Joa (A 2 o Gl gyl Gy o s s
3 e sl (58 (s AN Gl s pill s 2ie 5 ((Monopartite viruses
Glia @l s (Multipartite  viruses) ol - ds )l 81,0055 & i o
il gl 8 05 3Ia el J i ectlnn g il s a8 L) Loy (5 54
IRy ey S il g il (3 Ay ) las gl Coad i iy aae gl
b5 pll A o gaal) 5 Ailaal 5 Al ) Gaibiadl) T Al s sl aaa
Caieaill Lo el g pdl) Qalial s Jilady Cile gana pal (b Lad i pas Cigas
Wl adiadl)
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(+) ssRNA

Genera notyet
assigned to families

Tobamovirus
IEEE— E—
Tobravirus

IS N
Hordeivirus

——— —
Furovirus
e
Pecluvirus

EEEEESSSSS——
Pomovirus

EEEEE———— S S
Benyvirus

g

Carlavirus, Capilovirus, Potexvirus, Trichovirus

=

Alexivirus, Foveavirus, Vitivirus

| ——

&3

Sesquiviridae
Sesquivirus
Waikavirus

Tombusviridae
Tombusvirus
Aureusvirus,
Avenavirus
Carmovirus,
Machlomovirus
Necrovirus
Panicovirus
Dianthovirus

Luteoviridae
Luteovirus,
Polerovirus
Enamovirus

Unassigned Genera

&

Comoviridae
Comovirus
Fabavirus
Nepovirus

PR

Bromoviridae
Cucumovirus
Bromovirus

EEER

liavirus

. egg

Alfamovirus
Oleavirus

VIROIDS

Q/o o

O F\"'O

RiceTungroBacV-like |

Sobemovirus 2’ o
Mt \ A /
> Tymovirus SSRNA -
Potyviridae Idaeovirus
Potyvirus, [pomeavirus, Henbrovins
Maclurovirus, Rymovirus, Urmiavirus
Tritimovirus, Bymovirus
- (=) ssRNA
Clesteroviridae emoogo 58
Closteravirus, Crinivirus Rhabdoviridae
Cytorhabdovirus
Nucleorhabdovirus
Bunyaviridae
Tospovirus
Unassigned Genera
A ) oteseant
Reoviridae Partltlwndae Vericorayiris -
Phytoreovirus Alphacryptovirus E; Teniivints
Fijivirus Betacryptovirus s
Oryzavins > Ophiovirus
dsDNA l ssDNA ssRNA (RT)
Caulimoviridae Geminiviridae Circoviridae Pseudoviridae
Caulimovirus | %} Curtovirus Nanovirus @
CasVMV-like Mastrevirus
Pet. V.Clear. V-like m m Begomovirus
Soyh.CiMottV-like Topocuvirus
@ Badnavirus

oaaall g ol Lag @lld g ¢ il 5 Jiliad ) 30l il g 5uall Wil aainal) Capiatll :25-1 JSA)
(- sl 4) aipha s Aluludl AL 5 as g) 4 45 Sl Judlidl sae 5 «( RNA 5| DNA) 553
(b s Ay geae o 45 8) Sl gy il JISaT I
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Kingdom of viruses cibu g il 4slaa
(SSRNA+) i 343 Audid) 33 g RNA 5585 0aan &ild Sl b Y
Jilab b Ailan & A g b ulial — 1

Rod-shaped particles Jséll 4 gpas duw g pdl) claswal) -

&l el s g8 e Fidia uiall 18 ol 2 Tobamovirus gadeadl
Ladbad (JSE (5 pome Ly s ) (e JiSI a5 <ToObacCO mosaic virus
a3l a5 ¢ SSRNAF (e 8285 2 3a (e psisal) callly 155536 300 X 18
abl Cras sl JSG 45 5all i g ) s gll it (g a5 g 5 (g iyl
Tomato mosaic Virus 3, sl eyl ) se Gussd s TMV (iall 1aa Sl g 5

(ToMV)

Tobacco &l Adada (g 8 (e Gidie puiall 124 aul : Tobravirus gadal)
(S o san Ol S (e A syl laall Gl rattle virus (TRV)
e e ia IS ssing s e sli 80 T 110 X 22 5 ¢l jiasii 190 X22 Laaala
Ot 5 3 O e Gl i ) (il ge a ol Jashall £ 3al) amy Gus «sSRNAF
e dama 3 (RNA polymerase a3y ce 5ke lagdl sau (29K 5 194K)
o5l A8 Jamn Uit s a5 6 AT 45505 (RNA D i ja (10 US il
Ll A8y yoa e aciila g | juna Lasig p 8005 Aol 1 45 sall 5 syl () S
(CP) adal) (g s i Baal 38550 o (g 553 3 sall RNA I 35 5a
At e L5 3 ) S (O e ) s () ABa) (sl (S ja (IS

Ak )

TN T R T J0H

Proteins ===============z==== ===== 3} EEEENEEEE XN
194 kDa 29kDa 29 12 CP= 24 kDa
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s Trichodorus Gmsiall e 12 silanlly daplall 8 (uiadl s Sl yd J50S
el gl il sadd JAUN 8 olad) il gyl aidains Cus Paratrichodorus
=l Ot s Jia cpuial) 128 il gyl Gand (Sany 4 SE o 50 K
Ly Alad) cilslall 53 Jis of «Pea early browning virus Yl Sl
AL o Bl a8l gy Ll de ganall oda Cilsig i (a5 % 10 — 4

. Pepper ring spot virus

il 8l Taddll Syl gall (s b e (3 oY) 2 Hordeivirus osdad)
laa Sl g i cwat Barley (Hordeum) stripe mosaic virus (BSMV)
lapanal) ol g 2 5l Ldaaall QLY 5 ¢ bl (S0 o gal) Jialaa (i)
20 L e 5 15t il 150 — 100 Lelsh (&l & yaac of ol LD (o dans 5yl
cacliai Jal e RNA polymerase s 33Y! JsbYl e yall RNA iy | e sl
A g ¢ ys s ytll i g ) D) Jsdall o gie o headl iy g AEDEN ) 3
(R 5 Ot it el e Hall Lal g paa e Ll g (AT i g
o senall o2 il sy Jii5 RNA polymerase g ¥ (Ao JSi Leie saal
) sias B2ad L 85 O (Sary 52l

i (JSE o seme ol 3 e A sl Claseall Gallii ; Furovirus gaiad
i 515 160 — 140 5 It 51 300 — 260 Lag! she SSRNA+ (e Lagia J<
Sl ety g dansi (5550) (maall Ui o iy T e gili 24 — 18 Laga e
oo 5=l JLEE) (8 Glagun (a5 s ¢ gl 3Ll 5 c(RNA - polymerase
(g sl J dda 5

S0il- A il J s-fiall el oyl ) s (s 8 e by yhailly il g i) o2a Ja33
Lilass Polymyxa graminis hdll Jsi M) borne wheat mosaic virus

hill BSL) 51 3 Al gk s il Lgila e Gl g yaill oda
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(JSB o ae ol e (e A sl Slaruall (5 383 1 Pecluvirus gadal)
Sl el sl sda JEi5 T yia il 21 Lagaase 5 ¢ siagili 190 5245 Lagd sha
o2 aia (A gaill ug il Shgud) Jodll 55 <Polymyxa  graminis

. Peanut clump virus 4c seaxll

Potato mop-top s 8l (e 48 il 18 4passi : POmoOVirus owddl
— 290 Ll shal «JS2 &y e o) Sl AV (e A5 5l o) (05855 virus
Jisis | yiagils 20 — 18 Lo 5 ¢l i sils 80 — 65 5« 160 — 150 5310
—hdll e Plasmodiophoromycetes 4—sball 4 lalaall il yhadlly
. Spongospora subterranean

B HSEs )l gl Gus -l (e ALl (uial) 13 A ; Benyvirus guiad)
<l Beet necrotic yellow vein virus (Wsbe sl s Sl a5l
5100 5265 5390 Lellshal ¢ JSal 4y sme o)l da i o s g ) ilagusal)
Polymyxa ksl Guiall 134 <l s i J455 1 jia 51 20 Lgwia e 5 ¢ jio 51 85
. betae

Filamentous particles JSéd) Auaid 4w g udl) cilaswall -

Potato virus X alkadl X (s 8 (e 48l dpall : Potexvirus gudadl
580 5470 = Ledsh z ol b Al &y g iac Ay g il Gl all (PVX)
&2 SSRNA+ (5553 aeall Lo (551t ol jiagili 13 — 11 Leiae 5 ol siasils
(a9l GOl i g 15 (RNA - polymerase m 33¥) aad eilisis p 5y

A AR e sl JEEY (555 Cis 1
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I AnaMa (3 sk e A pgy JEE LS 5 o5 g B s il 03] iy ¥
Gloalaally ALl L il Dl aie SISy dal g Al cilslal Aladll
RESBS!

Carnation latent elSll Jas 2l g i (e 48idie 4pandll ¢ Carlavirus gsiad
I yia 55700 — 610 Lel s cdash y A laid &y g omc Gy g il Claruall virus
o2 Jai | SSRNA+ (e 8aal 5 A ja Ao (55835 ¢ e gls 15— 12 Lewa e
panl) J8iy g ¢ g il UESY) clacly ol ooyl ) y5iay ‘;uLJ JSa Al gyl
AL Ll Lmay Jity 5 cdglaal) clslll Aabud) ) dadle (31 5k o et
0l e Gl Ja5y LS celiayl)

oy iy A drd ) Al A 5l Claadl s Capillovirus gadad)
12 X 700 —600) Apple stem grooving virus zL&ill 3l a5 g yd
laae 5 «Citrus tatter leaf virus clocaesl) 8 48 jaall 48 )5l Gus 5 (1 e s
Lete pmnal) ity g eg gun JB Ciboa g il 03¢ Cayms ¥ (5 AN il g il (g S8

sl
13 il g 8 g . adlly Agnd kel Ay g il Slaweadl : Trichovirus ouiad)
Apple chlorotic leaf spot virus gLl & calall Gl 5Y) aiii u g pb uinl)
ol gy et all 13 s g b pm ey JE (1 sis 12 X 730) (ACLSV)
lgmany J31 LS ¢ ACLSV (sl Gl S5 ¢ &l 3ll o (pall ) yn

sl
osla¥l sl a gy 1 Vitivirus 9 Foveavirus s Allexivirus cst—a¥)
e 5 sinds ol e gili 12 g se 5 ol ia sl 80O M sn Lelsha iy Aylat 530
#3481 G Allexivirus peiadl e | SSRNA+ (5 b1l 543 5
Al dapndally J&iy 5 (Siia arcas Jlaw a5 <Shallot (Allium sp.) virus X
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Apple stem FLéill Bl 85 g b 8 Foveavirus pwiadl & a3 gaill ¢ gl
i Wal Aaphall 8 (g sun JBU Guial) 128 Gilla g il o yaa Y 5 «pitting virus
«Grapevine (Vitis sp.) virus A ol (e 481k gd <Vitivirus gsial)
22 aay JEiH 5 Jad Taal s Uil Le g Guiall 13a @il s b e JS e
Ay )y il Al o Uil J5y (mn 15 ¢ 0T (5 A ) 53 il il

Bl Caai 48 Hlally (all il pliay AT aal 5 g

Isometric particles S 4 sludia 4y g S A g i) Cilasaal) -

e (s siady o yall baa s Lilarua Cilug il de ganall 228 (e Jaai O Sy
3\:\3143\ u.nL\AY\ (»A.:) «SSRNA+ Lﬁ}}m u'a.q;l\

. Southern bean mosaic virus « Jisll ¢ 5ill s Sobemovirus gsial!
. Maize rayado fino virus 4 Jisdl ¢ 5l s Marafivirus sl

. Carrot mottle virus 4 Jisdl ¢ 6l s Umbravirus osisll

. Turnip yellow mosaic virus 4 Jisall & 5ill s Tymovirus (sl

s « SSRNAF (e Lagia IS (5 5n05 el ha (e Adl5a Ay 5y oy
. Raspberry bushy dwarf virus 4 Jicdll ¢ 5l 5 Idaeovirus (il

(Bacilliform particles) Bacillus LsiSs) 4sds 4y guas 4 g ) Cilasuad)

. SSRNA 4a Ao Lgia IS (5 5ny ol yal A0 (o Ay 5 il ol calls

. Ourmia melon virus 4 Jisal & 530l s Qurmiavirus (iall a5
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Virus families b g !l Jibad —2

(ssRNA) Filamentous Viruses auasill cibu g uill

¢ Potyvirus :os—al i w il adlsd a4 i Potyviridae Al—eadl)
.Bymovirus _s Rymovirus <Tritimovirus «Macluravirus <pomovirus
il sy asen S5 1 e sl 15 — 11 Lewa e & pe Agdad A5 i) i)

Al LAY 8 o) sell call 0 0S5 e o Al shand Apans Lobua] Al 238

Potato virus Y Ualladl'Y (e 08 (e 483 dpaiill : Potyvirus oeiadl -1
o 3 e Ao gl Cilapaa) Gl Aalall Sl il e Lin 51 225 (PVY)
e g sinds sl 12 v e 5 ¢ a5l 900 — 680 4d sk ¢y S aal g
LoD A Gl A5 g ) las sl Caatd e sl 5 & 535 <SSRNA+ (53530 (el
LS Jrany 4l 520 Vg siea (s ya (555030 aaall (4e 75 Al dasi 5
OSly 33850 e Lgiia g ¢(pia¥) sanatie Abilu 3 Al wmis ¢ RNA Cieliadl
paeall dan i a3 Jo I RNA s plidl) e RNA 508 ddasi je Ll 5o
) B33an w8l ga 8 LanY Lgaslali oty il g jull 3aaaie A8Dlae Ay () (g 553
e Al 5 Leia JS il s Al ) Ll Lo o5 Lana sl il 3

(26-1 Jsal)
ER AP IS T, T R R ATW R e (WP T
o L) Ll gall g b il g il o2 a aal (e sl Lete agaall Jiy
&yl jsall 4us 185« Bean common mosaic virus (BCMV) sl saldll
o395 «Bean yellow mosaic virus (BYMV) sl saldll & i aY)
Plum 53l s xs e85 cLettuce mosaic virus (LMV) osadl el 5a
Papaya ring spot virus LUl & Al 2830 (5 08 5 cpox virus (PPV)
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Zucchini yellow mosaic usSll 4 sia¥) el jsall s 85 «(PRSV)
.virus (ZYMV)

30-63K £B-ISE?§ 40-50K 5B8-T0K 6K 49K 54-58K 045K

5"VPg % Poly A3
P1 Amarphous F3 Cylindrical MNucdlear MNuclear Capsid
inclusion inclusion mdusion indusion inclusion
Pratease Protease Helicase Protease Polymerase  Virion coat
RMA-binding healper component
protein miosEment

el s Potyvirus pial) sie (55 5il) paeall (& Gl sall i i ladl) a5 :26-1 JS4)
Adds g5 450 IS W ,als Al i gyl Jadll Caatg 5 ) 50 JS La e ) G5 pall ana Jadl)

Leie K
Sweet potato zsedll g sill (4o A8ide uind) 138 4yansi + [pOMOVirus sl -2
950 — 800 4w 5 il Clarwall J ol (Ipomea sp.) mild mottle virus
= A4,k Bemisia tabaci ¢laan) iLAL il g il o3 JEi, T jie il

5l

Maclura mosaic 43 Jhiaall & sill (e 43ide 4panill - Macluravirus gsall -3
g ydll o2 a &y T i 55 675 — 650 A sl ey wall J 5 1a virus

o) e A8kl el Gl ey
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Jsb .Ryegrass mosaic virus osisll 13gd Jiadl ¢ 53l :Rymovirus gsisll -4
eladl a5 il il 038 JiE 5 1 sia 5l 720 — 690 dass s il Cilasueal

Wheat streak mosaic sl 1agd Jaedl & 530 - Tritimovirus geall -5
Bl &8y Hhall s W) e g calally il s il o3 J35 5 virus

Barley _will jaal) eyl ) sall (us s (e 483 dpenilll :Bymovirus weisll -6
salal Laalan) (g all Al ol 3o (e s 8 JS Callyy yellow mosaic virus
Gl syl sda 1 ie il 12 X 300 -275 ,aY1s ¢ sl 12 X 600 — 500
ool 13a Gl g 8 w5 Polymyxa graminis kel Jis 5 ¢ jills 4 sase

. Wheat spindle streak mosaic virus s Oat mosaic virus L

5 Closterovirus gs—wiall il wadll s34 =i : Closteroviridae 4b—adl)
Aballs leary g ¢ mall Ol pdias Aliadll 22 Gl gy (s Jiin 5 . Crrinivirus
clalall 8 s jlea IS8 Gilug pudll oda piiw | adall 5l JAY) Lecany g colianl)
sy e Adapaall dpap il HLI LAY 5 elalll o puaiy Las a5 (Sl cAduadll
) b usall Gl i celalll o pal A ) jieal (il el

s 2 pa s dad 5 Adisha Al Ay pdl) larnal) : Closterovirus gl -1
psian ST e (g 55a% s ol i il 12 L e 5 ol e sils 2000 — 1100 Lel sk
i) ) paal gy i) 138 il s b ey Al Sl sl & SSRNA
Citrus tristeza Claaead) )y 5 (s 85 « Beet yellows virus (BYV)
il g il g 3 pliall Conal A8 Hhally el &l yday Jss Al evirus  (CTV)
< Grapevine leafroll Tassociated viruses d- Sl (sl sl Calidy 4| )
sl gl Jaa
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¢ (25SRNA) Crl 3= (e domu 5 ail) ilapsall L+ Crrinivirus osial) -2
e 513 12 Lega e 5 ¢l i 535 850 — 650 5 ¢l sia sii 900 — 700 Lag sha
Lettuce infectious (a3 sazall i e a¥) (ug yd (uiall 138 4y

celiand) LA Jais Al cilus 5 cyellows virus

“Isometric  Adealad) aa g RNA €3 dla¥) 4 ghiia 4 g S il g 1)

(ssSRNA) viruses

e g3 s (1 e 513 35 — 20) Sla1 Ay slasio Ay g 58 Ly 5yl oyl
JalS 35 5 il g pil) 038 (e (A 5Y) Ao sanall liai L SSRNA (5353 paesl
Jlaill e ganall sda Jaiiiy ¥ (5 sluiia (5538 2al 5 (5 b (8 a5l
=& ¥ e 2l 5 Luteoviridae s Tombusviridae s Sequiviridae
psdy Ca cComoviridae il ol Al de gaaall g Jiliad 8 ddiadll
el aling (5558 (5 pd (8 Lagia JS a5y cOpanid () (i g il o5l
<allis <Bromoviridae Alwadll auai ) el g il o2 (e LA Ao sanal
Adlide plaal 20 (e dys S g 8 8 2a 55 «SSRNA Sl ja S (4a o gl
s llavirus J—i« Bromoviridae il—adll & sl ia¥1 ey ol Las o 5l
Ay S G paall g JSGN 84 alin il g yé Oleavirus s Alphamovirus

Bacilliform dsac ) dl¥) 4 jluia

A S saal s 4 (e A g pill Clap ) il : Sequiviridae A—wadl
emlind (a5 calad) 4 luiia
a3l Ao jaall a il (uy b Jedll ¢ 53l : Sequivirus el -1

.Parsnip yellow fleck virus
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Rice waika (stunting) s -8l (e 4dida 4ias ‘Waikavirus sl -2
Rice tungro spherical W 3 gsSI 5555 s b Liadd sy s virus
Ldd lie Yy Gall Jralae g5l any guiall 1aa Sl 8 ol | virus

33 Caal 43y plalls Gl i ey 5l (31 51 ety o) Jaisi

A gl Cilapual) ulial 4l Aliadl o3 aai : Tombusviridae dduadl)
SSRNA+ (e 2als g 55 (Ao g5ty ¢t il 35 — 32) slad¥) & slasia i3 S
e Letpa e Tailas o S ) dlas Alle Al Sl g il o3a alias Sliad
oal ey S AAla o bl Caeatl J 8 Lgia g edy il (3 ) elall mdas
Lenlial

sl 8 (g Gl o 38 gy (e A8 4beusi (TOmbusVirus oeindl -1
Leamy Jiy g o ilL A seme il g 5l 028 olaae Tomato bushy stunt virus
Olpidium s 2l kil

.Pothos latent virus 41 Jieal & il :Aureusvirus gsiall -2

Oat (b 9l g dig o 385 g y8 4 JAaall g 3l 2 Avenavirus osiall -3

.chlorotic stunt virus

Carnation J<i all (8 48 g yd (pe A8 Ahas ; CArmovirus geiadl -4

. mottle virus

Jai il & Al 8l (a5 b (e A8 dhsesi ;- Dianthovirus gisll -5

.Carnation (=Dianthus) ring spot virus
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Cal &l (8 5l e g b uial) 12l Jiadll g 53l : Machlomovirus o) -6
O ¢ sl Jaiy 5 dad bl Caumy  Maize chlorotic mottle virus 3l
ol Clial) Ao gy alli) Loayl Jaiadll

Tobacco necrosis &l H S5 (s 5 b (e 48 Abans 1 Necrovirus gl -7
ple U8 Cuay 5 A8l 4005 5 dalal il (e al 5 Gdnae Jas 4l virus A
. Olpidium _hall Jaiy 5« ) sial)

. Panicum mosaic Virus (s (= d8iiae s :Panicovirus sl -8
AsaDlally bl JS5 Jity 5 bl Ladh Capeay

<Luteus A Akl e 4515 Aadll 52 daed ; Luteoviridae Adadl)
Led sy el i L 5 38 30 (Y s aad Yellow isal x5
Lalinl (a5 laa¥) Gl el g dilide il

Daill Dl dal g o 385 gy Guiad) gl JAadll & ol i uteovirus ol — 1
dga g ety Aolaill Gl a8 Cuaay s (Barley yellow dwarf virus
das Lasdie 3 i aa ¢ g il bl olalll WA e sl 13a cilu gy
o ASE Y g Al sall A8y Hlally el ) pdiay J835 Al (g saally JaiY
Potato Ualad) (31 sf L&l (yu g 5 (e Ak 4hansi : POlerovirus osiall -2
Lgany g cAalall 4005 Gl sl (uial) Iaa il yd =y Jeaf roll virus
Liagl il 1aa 8 Tas Aalgll el gl (e ANl A pala) il capmy Y
.Beet western yellows virus Jxisill & sl ol ga¥) (g b

Pea Y Ll Al ) el ) sa (g 8 (e 4B adsan :Enamovirus osiall -3

A e (¥l 155 el ) 50) (e all 138 aandy 5 enation mosaic virus
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oiall (0 PEMV-2 (sl s EEnamovirus gsisll (e PEMV-1 (sl (e
e A gl Clas gl Cand s (e G gl DS GBS sS85 Umbravirus
o s15 (LSl Guiall 13a Sl gy J555 PEMV-1 005280 RNA b i
Ol Gl s

5 Comovirus osbiial 536 Al adll o2 8 ami; Comoviridae — Aladll
30 ) sa) Sas¥) A slacia Ay S dans s il Sl Nepovirus s Fabavirus
ara 8 Lagie JS 22 55 ¢ SSRNAF i a (o sl agall calliy s (1 5ie s
DAY anall Jilas s Jiadio (55 S (o5 8

Cowpea  slaslll el ) 5o s b e Alidie 4 - COMOVirus i) — 1
s elanllly el o alall) Gl gl i all 13 s Sl g yé (vt mosaic  virus
L sSH i (AN Cilipamaall (e Jolh axe g ¢ maild IS5 (Lsaall 5 6
o=l el s (Radish mosaic virus) d=dll s «(Squash mosaic virus)
At Labual uiall 138 il g b IS8 Adline Cila jay 0 5805 0 5 ) ) 50
(5 53adly A sy Ol g il 028 Jiini p Adlaaal) LAY 4Bl g 44 )l
Ll Jaiss LS 3ls¥) o o3t i) Gudlial) Adand) oo Jial) b Jii s (A SalSual)

sl A Ay
bl e el i JS ey L 58 30 (e ST auay :Nepovirus ssiall — 2
ol el Llle il s pdll 3 gy Aladl) il o g e 39155 yanall y 4l sl
L) Sl el saill ans e (a8 alie dla ja (8 STy ol Al b B
128 a5 g ey Lileh (12T 5l o gia sl AL aad Gl e W1 o) 3 s 218
«Tomato ring spot Virus & suill & Slal) aliill sy dpeal HASY) uinll
slall g y85<Tobacco ring spot virus il (e 8lall a8all gy g
da ySI b Am gl A8 )l g s «Cherry leaf roll virus o<V Gl
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Raspberry Galall @5 (e Alall il (a5 58 5 <Grapevine fanleaf virus

.ring spot virus

s Longidorus csbia¥) (re 13 silanll daul g3 JAT ) <l (g il g il o3a Jaiis
e A3l amy (gl o siledll QiSS Eua Xiphinema s Paralongidorus
Sl atina JiiEy el Band alis Lo 30 Lty el Baad leadl) clbal
G s Lga daal) Jiiy LS dbaal) i) sy dlide Gy Liad uial) 13

Lkl
Broad bean Jsall Jsd (508 Guind) 3] Jiaddl & 51l - Fabavirus sl -3

.wilt virus

Clapadl du g i (elial Lad Al iadll 838 4 :Bromoviridae dadl)
4 juia iy S Mlarvirus s Cucumovirus s Bromovirus osbiadU i w5 5l
Caa il o OO 3 siinll SSRNA 1 g 355 (1ia sl 35— 26) )
e (5 5ai 238 Lal (sSRNA2 (e 4l 5 (sSRNAL (e Wlaa) (g gas
Al s gyl Ll (o sin 25 SSRNAG 5 SSRNA3) L RNA (5
e Leia IS Callid o([larvirus Wals) Oleavirus s Alfamovirus cawiall
asioall (g saanl) JCaN Llle 2al5 Uil of yiagils 18 La kb cctilaruun o )
b1 d (e OIS (555 1yl i3 57 530 Cpm Ledsh = 5) 0 3 <Bacilliform
51 SSRNA2 5l sSRNAT) RNA Il 5 saal 4 o a1 Glar

SSRNA4 (e Gt e il aseal) 5 5in e ¢(SSRNA3
Cucumber _Jladl el 5 se (a5 58 e Aidie Aansi :CUCUMOVITUS (sid! -1
(e Gia Ariae s Led Gainldl 138 il 1 alaea s mosaic virus (CMV)
Jlas 41 (CMV) ) @byl 5 sa (5 OS5 edonlaadlll 5 40 gl (pililal) il
Tomato aspermy virus Lead dc senall o2a il b cras o aul 5 iine
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O aall ddal gy il g 5l 028 J&555 Peanut stunt virus (PSV) s «(TAV)
s A LSy Aalite sy Ll Jain g 5 8l e 4y yhally ol £ 5
A sgany USalSe Ji Ll LS lipuiadl) and ) il ) 53

Brome 5 a sll elyl §sa (g 08 (e A83AL 4hesi : Bromovirus ol -2
Loblial) Adal g Lanl Lguzany Jiitny 5 (LS0lSoe il 5 i) 028 Ji55  mosaic virus

Al aiiill il g s Lgda 5 (e 481G uial) 13a 4 :[larvirus psisll -3
ol Wde ¢« "Isometric labile ring spot viruses" sle¥) ay sbuiall 4y 5 S
(Sl aial) e Ll el s Leie paadl s dlabas A5 58 o dp g il Cllasesal
i a5 Tobacco streak Virus gl abadsd sy (uindl 13¢) Jiaall ¢ il
«( Apple mosaic virus) g1l Jie Jlad¥) ol JS8 cuailus 18 16 0
«(Prunus dwarf virus s« Prunus necrotic ring spot virus) <l sl
LS ¢(Citrus variegation virus s Citrus leaf rugose virus) <boaesll

1Al Jiedaal all HadY) cuas

Leany 340 Cum g il s Gania i Ailid YIKAT A g il Cilasal) 2305
JSaN SRV Lmny 230 Lai o Jia il 32 520 g sl Uil g5 SH U
Clapuad) ¢ 585 Lain g )S Clapuall Gamy 68 gl Gan (& Jilainal)

J i sl 75 (i e Adliae JIshkls Bacilliform sl sl 4uis & seac 5 ,3Y)

eliac| dda) 5 LllEnY 28Ul S g (5 sun J8U il 128 il g 5udl (o pmy ¥
bl s Ji Lede el 8 ¢ sadly g (5 paddl sl

dadll el ) ga (g b () Ad uiall 13 s e :Alfamovirus osiall -4
et Ay Hhally ) ) 530 e el il s il 238 Ji5 | Alfalfa mosaic virus
.E)._a\ld\

. Olive latent virus2 il 1agd Jiedll ¢ 53l :Oleavirus usindl -5
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Aalld) A RNA a5 oaen @ld Sl 4 gladia 4y 98 cila g b Ll
(dsRNA)

L gaall y ¥ et Sl gy Al adll 034 i Reoviridae Adail
Respiratory enteric " (58l (e 4810 dpandll oda 5 3Ll g &l ylall
" orphan virus

5 Phytoreovirus :oslial 4536 ) Al wadll o2 a8 4 lil) il 5 pudll o
Rice (sl eliuly «lus g pill 03 JS iy . Oryzavirus s Fijivirus
AT (A il e Sy Al Wilieae Ao Ll sl clipas dwarf virus
polaiw g Ay IS 5 i) Ay Hlally culslall cldalai g (3) ) o) el aldas 3ol 5
ol Al g saaall Qe ) JEsY) Lis Phytoreovirus osiall il s
a5 70 ) 65 (e Lo k8 g 5 Sad) A glnsia G5 S s 5 il Cilarasanl
«Phytoreovirus psiall xic dSRNA (e daki 12 (e (s s i) o sl cally g
.Oryzavirus s Fijivirus gesiall & dSRNA (e o8 105

Wound tumor virus z sl G5 (g 18 anas : Phytoreovirus osiall -1
Rice dwarf 0 38 Gus s a5 e clall () 5<) Ladie <l ja3 oy 3
. Rice gall dwarf virus S0 ¢is a )8 (585 virus

Rice black-streaked (wiall 1aa il s 4Bl a5 :Fijiivirus ol — 2

. Maize rough dwarf virus s <dwarf virus

. Rice ragged stunt virus osisl) 13! Jiaall (gl - Oryzavirus osisll -3

Apadl) o2a anial (pl o (e Ao s _dll Claseall (ol ¢ Partitiviridae Asadl

5 (White clover crypto. virusl) Alphacryptovirus :eablall caas Lulia|
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Varicosavirus s «(White clover crypto. virus 2) Betacryptovirus
Chrysovirus s Partitivirus glwiall cuas Lein ¢(Lettuce big-vein virus)
Penicillium J-ie clsball A jaal) by phadl) (3 a2 aell Lgd Lay el ladl)

.Helminthosporium s Gaeumannomyces s Rhizoctonia s

(SSRNA") b s Al 1a g RNA 558 paan &ld Ciliu g b ;TG

s Rhabdoviridae :cuilad () dc ganall sda 8 4 sll) Sl g i) i
(ot Lo Lgia g el guall 5 (i) canat b5 38 Liadl (et 5 «<Bunyaviridae
JS Jead Ayiad 8 liaay o1 3 W Ophiovirus s Tenuivirus cpsisll (A
RNA-dependent RNA ) i a3 ledlarua e sanall oda Sl g

Alea 5 25 SSRNA(H) ) SSRNA(-) G o5& s3) (polymerase

) Rhabdos 4l sl Al (s 48 5a Lpaaill : Rhabdoviridae Alaill
Bacilliform adl sl dgn & 4 sae 4w g 5l Glayssall () 3 (5 gume (s
JS Blay T 550515 95 — 50 (e La ki ¢ i 5ils 500 5 200 O Lelsh )
G aall Jiany (31 (M2 5 M1) Sl sl e (e 53 e O 550 0Dl aan
e dalay (27-1 JSall) cliadg e sSile e b jlae (o2 5 aldaiily 4.0 5all 230 5 3))
=5l QB e O 98 (5555 s 1 (e Alsadl) 38 b5 58 (5 siaT (BUA)
Gl s all (e e s dadi 0 (Al ¢ g 3ladl JSE (63 (1)SSRNA (5553l aeadl
) s 5 8l RNA Gt 58y S s pal) eaill g 33150 anli () 455 530)

A il A8 90 RNA )
Gl a5 bl cllallayy o (31 5Y) cldataiy Alyadll o3 Cilu gy alana JE5
Gl <l iy Lgie Jl 2a e JUEY il 285 A S A sl 48 ylally ol
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Aty Ll il g yadll o3 Jai LS oSl Ll dialay oy (K05 calally of (28 udll
all dudll Y Ganll JMA e ddpaa

L and P protens
[RMEA pobyprmerass)

hp.d. blhrur

M [muatriz progein)

(=) strand RN, gencim

M {macleocapsid proteing

Vesicular stomatitis . s_=4!] Rhabdoviridae Alewadll il g jé S 55 :27-1 JS&l)
Al e cpiaday L Tlaa o Ja s sall 3l 1aa o a3t 31 [virus (VSV)

Lettuce osall 5, )l jual (a5 8 Lelia s :Cytorhabdovirus gl - 1
O A g adl) Glarall GBe S35 pecrotic yellows virus (LNYV)
o815y AN D giand) Ao 80 313kl pa 3 o LA (554l olial

b sl O3lay e 8 D g i) Cilasaal)

Potato Usladl ) jial 50 38 (s 5 8 Lelia s Nucleorhabdovirus ciall -2
Al (g5 9l sLdal e DRl JS55 yellow dwarf virus (PYDV)
(Sl elial) Jama 8 4 g il Clapeall oS 5
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s (8 g J gl o Aidie Al 528 e :Bunyaviridae dadl)
A5 S Ay g ill Cilapaall (Bunyamwera Virus) 1aié ol 44l je i de senll
(28-1 Sl (=) SSRINA I (e ol U5 (e s il sind) Callty 5 ciilie

)y bl ol 5 i) a3 s g il (po dunll ALl o3 acial s

Bunya Virus
Baltimore Group V ((-)ssRNA)

Ribonucteocapsid S
Rna + nucleoprotein

Glycoprotein Ge

Ribonucleocapsid L

Rra + nucleoprotei
Ribonuclsocapsid M g

Rna + nucleoprotein Rna polymerase
. Bunyaviridae alsadll <l 5 58 ie Sl gyl S 53 :28-1 Jad)

Tomato &_saull (8 28l Jaall a5y (e Aidie Aans 1 TOSPOVIFUS (sind)

Ao Laphd ddlaa 5 S 45 il Slerwall spotted wilt virus (TSWV)

128 il g il s SSRNA (re ada &3 e asvas S (5 51y 5 ¢l iasili 110 — 80

Sl s Ay 31 U (e g 55 500 G ST i A cqual 5 e e aiall

50 cro Y i ) b enall 5 A gl SN (o Uiy 5 o5 il Jla BV

ALaD ALE el JS5 A 8l 5 AS all g Aslaidlll Jiladl) 2af g Al dlyad
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Lﬂ"““\ O som ol Gl ydia ya Jsy) e t\y\ Ay iad) 138 Gl gy Jais
«F. fusca &l p= 55 Frankliniella occidentalis sl s 3¥) Gss 3

T. palmi sl kbl (w555 <Thrips tabaci deadl s sis

Jilad b diian p& g (-) SSRNA @ld cilug

O A M) dplas il g " e eialdl 3 4 i Tenuivirus oeiadl -1
sl 12 ) 3 e L Rl 51558 nsd s 0 s A ey ) Sl
by Adline cilarun gl (o sl o sl g 55t Adliaa YI sl 340
G (RSV) 63 Jadads g ol oo y¥) lapasad) J) sl = 51555 e Ul Jpaas (1ad
Tl 2100 S 290

S el IS ddiall ) e 5 pdad Ll el il s il s34 i
o485 <Rice stripe virus o4l bdadd (g b rlu g pudll o2 (g 3AI
.Maize stripe virus 3_ll Jalaas

Ao sl 4y Hhally bl el (e ST ol @ g Guiad) 13 il g 8 (S Jaw
30 4wy <Rice grassy stunt virus (s 8l el (il gyl o2 JS Jaii
ALY 5 yiall Js ) % 100 —

Citrus psorosis <luaesll ely s (u s 8 4ilial (s 5 : Ophiovirus paisll - 2

.gPLﬁUQLmj)#\aﬁgjdﬁYj.Virus

(ASDNA) Aded) AL DNA 955 aan @ld Gl g b sla)
paeall I3 Sl g il e (Caulimoviridae) sasl s Alisd de genall sda aual
(ool FLaiin¥) Gk oo g pudll o34 Caelia®s ALl L3S DNA 555
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Cro S 5 el g ) aaiail J g ) RNA s s o) (RNA i oy Cua
o9l DNA U oSl Flaiial) Jal

Jagi > 8l el ) ge (g b (s AT Aha—ud :Caulimovirus psiall -1
La i calay¥) 4y sbastia Ay g S A g dl) sl Cauliflower mosaic virus
Ay plally Gl 530 (e ey Anglall 8 s g yudll 030 JE5 5 1 yie 5 50 ) ss
s<«Dahlia mosaic Virus gsiadl 1aa 8 ddedl g yill g 3 pliall e
. Carnation etched ring virus

A S Ay pae LS il g il o2 gl Ll cuylae] - Badnavirus geisll — 2
Bacilliform DNA ) DNA s saes &l3 g Bacillus ceiadl (e adil jall
rosiad) 13 8 Al il s 5l s Al yae dp gyl Clasall 5 (Viruses
Banana streak virus s<Rice tungro bacilliform virus (RTBV)
.(BSV)

(SSDNA) &) 33 s DNA (5585 0aan <l ciba gy :Luwals

J2dl 5 « Geminiviridae Araill dc gandll oda A Al il g puil) alana i
A S opiliaadll SIS 83, pdll Gl wall Circoviridae Adilall a o Lgia
O (Geminate) z s (e Sl s il o2 < Callsi :Geminiviridae dleadl)
iy ) sl o e OIS Lpdany Aailall ol 4 sluia 45 S Cilapaaal)
roabial Aay ) Apadl) o34

At ag " uial) agd Jhaall g sl (e 4310 s :Curtovirus ol — 1
83 e Ao (e asaill o suadl Gallsy " Beet curly top virus sl 4.8
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L 50 iy STy 315531 Lol A g9 s il oa Jii 5 Ails SSDNA

Ay il e

Maize streak 3,0l adadd (g b (e 485 45 Mastrevirus geiall -2
s il s b st SSDNA 5280 4 o (e (sl o sl Gl virus
=il )il 5o 38 il gy LU o(illadll) Al A pala] cilils Gaal)
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el JE5 o (< LS apadaill (3 yla (e il g yaill o2a JiiS 3 JEDY) (3
S5l (s} Al Alime il e 83800 Al o) 3aY) i 53k e Alish
( Pseudococcidae 4lrad () a8 3l Jie Homoptera 4 (i 4 )
Gl gl J65 Ly il ( Coccidae Alad (pa) 4lll 4y 5 380 <)y Sall
.(GLRaV-1, 3,5, 9)

e 2SN o e S (3 ) of Calail) (m ye Al (V) i 3 ) 43y k) (4B )
OSars Gl g il (e A 53 e Cilgal s (g 83 sk aualail) S35 Jiall
alasil Lol (e LaS 63l yalls (s gl Jan gy o sl Al o) sall Julas 0
S8l O el ol aall clel yal gLl daled) e ey Anuil g )
Anila Coay AL Cile) yadl el s liaad) (ST 5 sandl Cuand dlian 3aa)
Q.AL;T olad da gldall Jal sl B2ana jalas 2a g Y g Dl g ydll odg] Al8Ll ) i)
Ao el Cilual) ol a5l Ao S g1l el e G315V Calall il 5 8
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Ollidl e g pdll o))

Apple mosaic Wil du) ) ga
e 8 a JsY Chaagaly Gllall Uil del ) shalie plina 3 el 13a iy
Jadls (White, 1928) Sy ye¥) saaidl ¥ 5l & ~Lill e a5 ),])
Al Alle 19 3de e Luin 56 s Gaeay Cun il 5 (g il 13g] dnadl)
A5l Aladl) Ll (e
adl g [lavirus pisll ApMV el el ) ga (g gud als semall (g il
T e GBle Y ol A slaia g S Ay padll Slarsal)l Bromoviridae
Al as 5 SSRNA 95l (aeall e (g 5iat 5 ¢ i ili 29 925 G la
il ¢yl e 3oy Calids LSl s ecaload 4 jlaill Caliall abiea 1oal oY)
Meclntosh s Winesap i «sa-ds laai Jonathan s Golden  delicious
sl ia dda il gl laghad ol ay a sl (8 31SY) (e et Apulall Ao gie
A (4050 Aize (3haliall o2 ronal o (331 JSall) ool A0 8 ) Al
oY) 058 Laxie @)Y bt o oSy ) pall g L)) e Cipaall 3 51

Bl

B! e i858 (B) Lol st Jashia (A) APMV s 5 uills Lo al e :33-1 Jeil)
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Vs caundailly J 5 ey grmy LSl Ll el 5 ga (s o Jiin  JEEN) (300 sk
s JA Al Capay ol g cadlall o gany Al Jaisall (a5 ¢ 52l Aol 50 Jaiy
el s ) a1 Balgiy A3 a5 48 i g0 jbian (e Al Gl e Ael ) 1A gl
Aades il (e o gada aladiul 5

Apple chlorotic leaf spot Wil (&), 9) g g g
e 5y jall 5 A ) Aydial) Ll e |y Tade Capay LBV a5 a5 el
Gl s pala¥ly ALl Jadis ) Rosaceae 4y sl Aliell (e dyuial) el
DN Ghadiall 5 & 531
il ACLSV il 3l cosnig afisi (g p iy s a9 il
G5 A ye dghand A g ydll Clarwall | Flexiviridae 4l—adl 5 Trichovirus
o ssiais ¢ gl 12 g e 5 sl sili 780 5 680 (i Lel sk 7 5l (D
ALLA as 5 SSRNA 55530l el
e ol e Y el S ALl Sl s il (e ACLSV Gas il 2 20l oY)
o s gl e Y1 Jadiy Al Cilial e el o (Sa (Sl ecilial) alana
g O (S o5l 6l jiaa gl Al daghad o lils ol aly ) sela aa ¢35V
o (DSt Ao slall shaliall g i 28 g s gall e (B ol 83138 2ay 5 pana
LaY) sa3iady Gl)sY) abais el jse pal jel pala)) e iy canall
ekt Qlalll e Ll F gal) S8 cadal) gan g rlall laal & cadal) jam )
Ulal (ol je Y0 o3a Jabias o Rays | (ealal) d334 doals cilila J<5 e gl Y
Dse A Ulal a8 (bl BlaY) (a5 35 caiall e Audall ) paY) aa
JEa e 150 &y a8 o) ams Alalaal) o LS ¢ jeladdl 434 dliie 4005
Letde e oy ) seda pe A gl biadll il jlll LS jedai s Gualall didia ilals
(34-1 JSall) & Al (5 s Yl 4nid
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Bald oy peb paopli (A) Wl GBIl pndy add e sk L) Ul el 13441 Jeil)
& (D) gl Jd e Al 1y (C) .oala) Bl e el 5a (B) .Ul Gl e
s o (G 5 F) il palulh Al e wils (Sud o (E) .palay) Sl e dils
U sl b asall s (H) il e 31l O S e e di
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caradaill 35k (e 5 el bl ) A0Sl (5 saadly Jaiy s JUain) g gl
s Gl e JEn Y

Apple stem pitting g @§lw Al

Foveavirus iall ASPV zLaill (Bl 585 (g p8 a il sommnall (g ymidl)
I ia 5l 15 — 12 Lo 51 50 53 800 Ledsha A0y Adasd dpas 5 5l Cilapsall
. RNA 55 Ganall o (g 5ia55

Sl 5 calial) e el e 23S gyl 13 L) o Sl Ll ) oY)
ol 1] g g LB (e a2 ) (e 7 im0 l e ) AdaaSle anaall (g
Laadly 285 cla ) jiaal 5 Ll 5 31 5¥) s (3 Jha i e (al o) el
Lea) a5 o (Sary calival) (mmy B 35 pal) ) jieal y (5 5l el L le
JSEN) A gl Ll il ) (525 Loa da g el elat (3151 Tl
Adlaie (g8 AanaiDU g g ) (8 e 58 a2 38 Gl el jelii LS (3541
s Alad) Ja i) meaty s S A gy Al Hla i) o 38 capadal

palisll il g - jill

sl il Gyl e Jity o oS 4Ty Laliy Gl (sl 138 1 JUSIY) (300
e g JHiy Y Al sl () ASlSall (g gaally Ll Ji 5 caundailly

‘é‘ﬁgﬁh‘du‘)&_}y‘g ¢ sl

(s 5l A gl Calial) de ) s el gyl (e ARl jall aladii) s4408 gl

101



GV paa s (A) . ASPV Ll (Sl 585 Gus iy Tal) Gial e 13511 gl
Ll b sl (B) ) sial 5 Ledlall
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S e sl o1

g AN Lo ddal) Adlal) )
Prunus necrotic ring spot

GlaS g (F sadl s Ghaiall 5 @31l 5 sl g 5 S Wl alara (a jall 138 Capiay
Dol e T A g ) (al a1 ST n a2 0 e A 3l LS iy

byl
Al s [avirus gl PNRSV (s —l) oty ol (g p—dlll

G5l aaall o (s gin s Al A slusia D 5 il Glassall Bromoviridae
Alldl as 5 SSRNA

sl pad Al 4y Lggle 5 canall s pia leadll Jla SV Gl sedai 102l oY)
(35500) Aige 2 La bl Shaliall oy an 5 — 1 (e Ladlad ) 5 Aaila
(36-1 Il A an (31591 gt ol o B2 % o) L L B 5 Lk o
G o 53 ga gl il Agilia s prea il Ll e Glal jelai ad g

G5 (B) .30 Gl e dali g (A) L PNRSV Lesills AlaY) ol e :36-1 Jsil)

U RC BY PR AP
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Bobas Gia b ore Ll Jiiy 5 camdailly (5 ) 5y 1 JLEEN (340 b
LeS s A Y) dpdial) ULl (e 2gaall 5f SLAN Gl sl 8 Abadl) Jai¥) Gl
s os3l (A adlall gy MAS 5006 70 55 G sl 8 Aty sl Jay
Cogn Ada) g Al ) Alad) i) e Alal) JE G Aallall @bl

. PNRSV (s sll 5 Al 8l g5 oY) s o j23 Y 5 allal)

Prune dwarf ¢ sal) a &

Aadll 5 [lavirus psisll PDV ¢ s o 38 (g b aily siuimsal) (o g gl
) Ay lia (e LedSy Adliaal) ilapaal) (e Lalail dused 415 <Bromoviridae
 lasili38 526 5123 51 20 Jsdar dysaac 5l jagli2D il ddlie
ALl as 5 SSRNA s553 (aenll e (g 53a 4

t— PDV sl L) e Al (yal ;o) (a4 28 1l yoY)
e dnlihsha ff o die o ekt 288 PNRSV Lssuslh Lol (al e
a5 A el 5255 S (37-1 JSall) G0 e (B3 il () T
e Aranall Dl EY) a8 S GiliaS cilia d Eia JadY) e ganais ¢ saill
Gl o 585 o a3 3ol el 8y Albad) Ghediall Jladl g 55 Glu
- UYL a5 gl ) AlaYl daalil) Gilal) e a5l

Gab o5 @l gen a5 g coundailly s LSlSan () Jiiy 1 JUSNY) (300 5k
sl

it Alaall i) A0 3]s el g pail) e AA Al 3 g aladiud (A 1)
SR el aall il 8 Gty el wall e Y ) ey Jll

PENgIENI )
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(B) & 58 o385 (s Abal) e A3l S0 315l e duals alyy il (A) :37-1 JSi
& AN a8 e s Al e ATl (B2 A 5 de

Plum pox (Sharka) (L) ¢ sad) s e
G5 & Al Cuay sed el jsll) e A g il) (ial 31 aal e el 138 2ay
A5l bl dpdall GULI e el ) Adlia) (ladiall 5 o SHl
Potyviridae dvaill s Potyvirus gsiall PPV (s adll sty ummal) (g padl)
Lem e 5 ¢ _sia il 770 — 660 ¢ Ledsh 5l A0 e Adad Ay i) Cilagal)
Al a5 SSRNA 553l aanall e st 5 sili 20 — 12.5
Cag ydall g e i) Caiall g ¢ g il AL aan ial e V) Calias sl oY)
S alila f dal el pmd 08 IS e 31,50 (Ao gal e ) selat Al
e e pal e ety 3y yall Jljiaal 5l el jse pal el daglas
e o s aall yedae Ladll & s Al L saiiy byl S8 La 3 5Y)
S e ol (A jena gl G 0slig el ala e oslll Ay &hal il
Dl Ao el geaill J8 Jads Lladl) Ll alara g b el 8150 e 45y cilils
e 53 Lgdde 5 dla o ST adial) i jedai ety Ll o 5 g il (3) 50l
JSN) 5 jiime lay clila 315 e jela LS (layf cilila 3 gm g pe ey 3 f
i S (e o sime B (R pada il (S5 Al il g (38-1
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Al Gl e dala ally i (A) izl sovs Ges ks Al Gl e 13841 Jsdd)
Al L o (gl 4ai dila g dasia as (C) .3 Gl e dald o) pad clds (B)
el Hlad e cile s bl sl g cilila g Ll 8o g (E) L3l LS e clils (D)

el a5 58 Gle B jtian eliay s (F)
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Ao 5 Ji WS ¢ SilSaall cial) Alassl g5 copmdaill (5 5k (e Ja%, ; JEIY (31 ok
a3l e Leanl (a8 paianal) e 48 Hhally Guall Sl i e ) il 20
e e gl a5 cadlall sy Ji3 Y 5 « Myzus persicae

aall il 58 Gukiy Al gise s (e Lbal) e AA il e del ) A8l
Dsdidadl Ja sV e galaill ) dlaatia 5l A glie Gl de) )35 ) )3
Ak aladinl 5Sa LaS el JadSU (5 saall JUEs) it L (i yall Gl
Al dleal)

Peach rosette mosaic (@) 2,589 €l 3 9a
. blueberry 4uiall 5 4l elixigll 5 4 SI 5 SLL & 5l 5 31 oal oy
il s Nepovirus gl PRMV (s s il oy - rimmmsall (g g pmmdll)
28 La yhd cadle e dla¥l & gluia g puill Slarwaall | Comoviridae
ALl 3 jie SSRNA (5558 Gmeall Sl (g siat s ¢ e sil

8 Al (3) ) V1 sady dulbadll 3oall el b acl ) s jaly skl oY)
1] aall m yall 585 ¢(39-1 JSEN) 82 sie 4 )5 L JSE e g AY) il
il e Ul Tane  aat g ce e Aleadll Hlad¥) ()5S Hle Sy (i all
iy il 5 5y 3 g yhall ()5S 5 Aaall da KU 8 sl et L Al o oS
o sa5 a8 Ly 25T 8% a5 e e Al il a3l 5 55 LS il
Al (A L e
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e syl e ol el (A) B 55 Sl )3 s s Lol al e 13941 Jeddl
A Sl e syl gal 2f (B, C) .31

Xiphinema 12 sibesly Jity LS caumdailly s (LSl syl Jiiy 1 JEIN) (350 jla
83 Al 4 Sl J g3 (33 ,k e 5 « Longidorus diadecturus s americanum
Abae Gl e
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Olezad! & Loyl 21 Y

Citrus tristeza <luaaal) ) i 5

S Ulee uays callall b climaall A ) ) sl alana (8 ag ) iy
O 35 a5 s 5 S5 QL sl JC8 S5 clmaall Cilical
Dl e Dl n () ol 2By ccilimeal) sl e dagal) il 1Y)
«Quick decline Clicaesll ay sl Hganilly ceay cllalgcallall & Gliassll
e danhadl JlasY e 8 S (el 13 i Dieback exsl il @sally
(O sl il aelall QU ) Jual
il 5 Closterovirus p«i—all CTV (s —ll aiiy squ—wal) (g il
$siads ¢ yiasili 2000 Led sh 45 e dilad 4o g il lasall Closteroviridae
o ga g ALl aus 5 SSRNA+ (55 58l paeal) e
lcaeall Cilial ale daadaddl a5 (s pudl) ¥ Tai Calias il e Y
e danal s Ll jel st W g dasl i) Adass gia | i 3 gy OV M alina g
b el Adal ) o) g Jadh Lgie CalSll oty g dy jladll Gluaeal) Calial
Al dliadl @l sy
Gosh Jsaticim abad s A JaiDU ey T ) s A il YL s
bl (5 g edaiast'y Jds am Ladg e all f Sial) o5l ()5 saaiall i)
CVl (ay @lId aay Lgige any JlaiY) e ddlle L8585 analls yea
e Jiie A Al JlaBY) gai B 5 O Ll e clapus T 55 i Y Ay
sre gaa o JladY paa o Ll sl QL) s je o8 Jsaal) 8 Jsd
Lgialh) ity cedary iV st syl sda A 5 (e s5) il i
(40-1 JSEN) e o (S g ¢ saaii
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e Akl Clpaeall Jla Y a el el Al (g il SV 5254
A gall J gy dile) Cornsy Lo candall plail) dlaia b slalll cuge o 5 S35 1)y 50
053 Il e ol Hsiall sai Caaa ) 35 3 a1 ¢ shall ) dlal)
Bl e daa VI 548 el 3aY)

Alsh éa ol a8 Alaall Jla Y gau s (Blall A Y Gany G
8 1 o (A i 0585 g s e e i i a8 Aiee
a5 e il R g anall 5 s el e Sl Tare Jrany e e 3ud)
) g Bae aay V) g Y LeiSTg a3 gty el Alg A g 5 4l

AlaY) daii Aliae JUES 3 (A) 1baaal) | s 55 (s s Bba¥) ale 140-1 Jol
S5 b S (C) Lol saailly ALY Aai Aie JU& 850 ((B) .quomdl sl
eial) i (D) Abas ol G AU aasll 5 phea
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Jr sl Aassl g JEEL Y g SISl (5 gaally gyl JEi5 Y JUESN) (340 sk
8 i) Caai 48y Hhally rall il s (e g1 53 B30 Adaisl g cauadail) dau) 5y Jaiy
Toxoptera ) CGlocaeal) Has plia ug il J& 8 4leld &\)3‘5!\ o2 S0 s
3] Slmeall o Je rall e AT g ) o3 Aail 5 Jin LS « citricida

. Aphis gossypii ¢kall (= s Toxoptera aurantii

S 5 (31 5Y) (00 QL ) e ddeaia 5 da slie J gal (e aradail) 1A gl
osnn 45Y (L) (raelad) QUi ) Jual e asedaill Caini 5 o) il oS i ol
Gl ¢ 3l Jual (e dandaa by ) s 8 liaaall el abiee of Lale il
Clgal (e o sadall 38T 5 clgiadlas (e 2SU 5 La HLis) ey V) (5 puaddl JUESY) o 5
iailke Ly W\Wj,éM\JLﬂUmﬁqumiwe#e\aﬁﬂ\jcsm
Lgiing A il (o gyl YN ain a3 aan (o Sayy Ay jodiall ) 53l

AN g 8l Adamasa YDy

Citrus psorosis ciluaeal) sl g

&) 5l atama Caviay s callal) 8 Cluaaall del ) ) (3hiie aliee 8 2 jall 28 iy
By bl (Al sl s Gyl g Sy slall JE 1 pals S8 5 (lpaaal)
oo Vs Leial iy Calias Yl Bae (a g il O Eum (i po 2808 22y 5
B Al 5 i i) dda s gia (CPSV-A) A A Lgaal s clgarass

. Concave gum s_iall dsacall oL sl AB 5 Al il 300 ( CPsV-B)

A gl Slarsall Ophiovirus siall CPSV s sl atiy squssall g il
9 La ki 51 51 553 2500 5 1500 O Led sha sl s «aDle ()9 A ye Al
ALl an 5 SSRNA (555 (iaeall (g 53a7 5 ¢ jia 5l
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ST 0585 el e V1 e bl 5 Yo Bladll Ja i1 35l s 22l 4=
(Sl daliiie e Apals Ladal s Ty oo G gl 1) sY) (e T s
GlsY) i e (5D of el pe 1 03] (Sa s il Tady ol 31 5Y) o Lad
Al T e S i yally sl Al il Ll o jelai a5 jeall
sl QL ) (e A ) lae Yy paall o Calall 558 pa (i yall g
SEN(ISVS-ICIEGTDUON I PV PRE £V F NONPRTETN R PN PRCPY U
w‘&u.\ku.uc&mnL)AMA}\MA\SQN}LL@AEM&J}@W‘)A‘

4l Ladal s Lady ( Citrus Ring Spot Virus T CRSV) B Al ¢l 8 cauws
e Arana Sl z 5 5A Ly O (Sary il (I 5Y) e JSa) dalaiie pe
I8 e i s | 8 Cand LaS Al oy Ll o Jaadi5 a5 o) el

(411 JSall) At ) g g5l g g aall ladl) Jlasl) Cali 8 4 gla o gl

e dals mhals a8 (A) 1 B AL Glraeall el @ (g i Aba)) Gl el 141-1 Jsil)
G ) et V15 g all e i (C) kel e dila by (B) L Aaill (31,5
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z 335 iyl £ g yall g e dall o Calill Ty gane | pusn A AL ol 8 s
(42-1 8 draa @l A Lgia

gaall b elalll Gadng Haad (A): A D) Gliaeal) o dlay) (al el 142-1 JSil)
e 5 (C) . sl pdaial) 8 A dalall A i) o515 (B) Asana 51 g gt
Al 31!

Citrus leprosis <lecaeall alia (ug b 4sis 2 g 2ol e Caldl) 08 o)
¢((CPSV) Cliaanll oly g (g b Lgmnay ) <) il ae iy of (S virus
o5 ) uSay il 518 (W (5355 Y (CLV) 0w sl Aol o )

sl sl
I péa ol Ciyglad o <l y=8 Concave gum s_iall dgaaall ¢l sall ADLu o
Sl 5 el pala IS8y 5 Abeaall JlaniSU duwi ) g5 )5 £ 381 A Al
Gl 1) et a3 alil) 8 i ) dlal (gapi a8y (43-1 Jsall) slall

-
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A gl s JSE e Eua 63 yaiall Apraal) oL il A Bbal) Gal el 14341 S
Adad) JasY) pia i

ol osiall Alasll 3 sk e auadailly s LSilSaa (u g ) JHiiy (LRI (30 sk
e <y sy M) A0Sy Ll H0 (e rell Sl ks g pum S AT iy
. Olpidium weial
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St iy o gl o

(Wilag ) sl @908 i haly § sl
Beet necrotic yellow vein (Rhizomania)

Canova, ) Llay 33 e Js¥ s Sudl Hais &l e Laila g3 )l (2 ye Jaus
28y allall 8 g Sl gl del ) Ghbie alane 8 Tl (i el 0 535 ¢(1959
] Lgia y cpann Aladlan (8 ( pdiall () (e Climdll dglay 8 L) s (B Jas

oAl cillilag

Glarall Benyvirus oiasll BNYVV (sl iy susall (g pmndll)
20 e 5 (155 390 5265 ¢ 100 « 85) dilise I shls 4y same a5 il
ALl 3 s RNA (555l aaall e g giat s ol sia sl

Jaall Jaiis o (Say el jia ol ol Aals 5 <G e Jiall 3 ek sl oY)
Liila s 30,01 (2 e ial sl Jasiii 5 5 jgall wie dala 5 clilall ale Jsad ae calalSy
ol Ua ey e dall e il o 3all e Al 45 die 55 A3 48] ) 5da sl
o5l 0588 5 aill J3al ol Root madness sl (s o e dpal)
oSy s Laaly jial Ui gl Vg dall adaiall (py g camall 5 piaa 45 il
Dhsiaal s (3 sais el o 3 Liagl (ol e ) Jadis LaS 3080 de o
Ao Jeail s Laws 40 gl glael Abaadd) colilall 31 ol Sliaiy cla ) Siig (55 al)
i) 5 a sl sall 5 2 503 sl 2 Dlal A 8 2L ) Ll 341 5 (44-1 JS)
Al skl S
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) $1 5 (A) Sl aisill e Uala s 35l (e Al (al sl 144-1 J&
(C) Adsadl il 31 5l G50 ) jsal ((B) Ada Juail 54k sh Glicl cild s ¢l jiia Lladl)
ABUD Do Y1 G5l G da 8 gk adaia (D) Al 4niidda 5548 50

ol g a1 S (S0 SISl (5 33l (3 ) iy ;RN 590

Al Adalaall by yldll Caal aiiy 53 Polymyxa betae alaall il 5o

saal il B4 e (gl Badlsy o) (Sars . Plasmodiophoromycetes
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Aadl Lo sl aas LU ¢ 51 i Lanie 5 ¢ pdadll ASLA £ 51 8 0l i
(5l Caamgy (A (s gyl Lgme el ol 50 (5,580 G cdabyl) 4005
I3 day J gy ¢ el JSEE gaf A Al () D3 Jala ¢ sall Jsai
e Al daadl Hiall e g AT dg il dasla Lel gl a2 53 S ()
Jsay o sall Al (B ¢ s pal) G pall @llin s Bl Ba s Gl Hsaa

oshal) Jlataay &y il A e Al ASL §) 503 (g0 ALS ) 503 sl
& iy (gl (L8 13gd e Ayl sa s Al G Aauladl )51 Jlal Gl
aalall oyl 8 ity il Ll o LS i yual) A s ol AL s 53

(PH=T T 8) sl ) Sl AL f alsinall (o) sale 4l

e Bilay of S

) e Laba 30 el a3 J3) Polymyxa betae srill sia s 50 1451 JSal

S
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Aleny alaia¥) 5 250 30 (5 0 caiai g ¢ il 15l A5 sLall ol 5 aia 1Al
sl Aaadll llany Al 5 iy il A gl y (e Caglill Aal) il & G el
AL 1591 5l dpaae yae e ) 0By all e glial) Cilual) el ) 5 5 Lol

A 15 e JEY s e ddiladl e

Beet yellows Jxigdd) ) il
L il IS Can s allall 8 (g Sl it de) ) alalia 8 iy
. Chenopodiaceae 4« ) dlilal)
AL adl 5 Closterovirus psiall BYV (s —dll aiy sl (ug —dll
5ty <l ia i 1350 Led sha & 5 duasd dans s il Cilasanll Closteroviridae
ALl a5 SSRNA 555l paeall e

53 Al (31 5Y) Ll ¢35 e dliy Tl sl A (3559 (g2 sl oY)
(46-1 J&lN) (D) A oy Lo el g o ) jtal 3and

Bl B Gl J)tal (A) Sl Lipal) i il Gus ks Ala)) (al el 146-1 JS&)
Al 31,5V S5 i ial (B) Al
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5 el Caaad 48, Hally (cyal) 530 o el Aas) g3 5 il Jiisy 3 JUELYY (380 sk
Jiiy s (Aphis fabae Jsdll (s <Myzus persicae sadll Gl (e Leaal s
Al (5 53elly 4 granay

Alad) i sl il (e (il g o pn g ill B el ) e AndlSa vl e

Beet western yellow Jxigedl a al) ) i)

Lissl (o o pmila Lgia 5aae Vs dia g ol HLiimi) i sl s g pd 30 5 iiay
Jaall Jadin g <Beet mild yellowing virus Jdadzall ) ¥l Ga g ansly
e st i Al Aliad 23 ) i Uil Le 3 150 (e ST L gl
oAl e Lgia S 5 ¢ gl SV (8 Ganaddl)

il s Polerovirus goiall BWYN o5l aiiy squ—all (u g il
6 ind s ol e sili 26 La sl alai¥) 4y sl s dll Cllarasal) | uteoviridae
AL as 5 SSRNA 5558l paeal) e

L sale 5 cctlaill o 38y elgalii g Alaal) clilall 3150 ) jeal 5 a1l 2 Y)
Al ) yel pe dxy Lagd (al je V) Jalasi g 86l il e ) jaaV) fay
A b ilaity day Lasd 8 jbaadl 31 5Y) cilbaile 155 « BY'V Giadl Gas_ndll
i s il s LS A brassicae s Alternaria alternata e deals
bl )l il y gnd ) Aball 2555 cpanall Jpeana o Lalle 5 a8
a1 Gl G Lgaal pall (g )il B sl sl V38 iy 2 JUSRY) (300 5k
Ll s de g el il g1 53l e S (8 a g sl (0380 LaS 66 el 48y Hlally
V) ey (5 eaall jalias AL 4iadla Hdaiall (e Jras Las 6 bl Glie Y
Al ghae Gl Al Baglia a1 08l e calical
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Beet curly top _isdd) dad il

o 8l 3 das gl irme Jlae 4l s cllall (e Al (3hlie 3 iy
Qe ) Allall [l JSG0 5 RSN LA e Almd 44 I B il g 55300
da ) A Alial) YL e apaell ad 5 A il 5 Ailasilll 5 dpuliall 5 4S el
A sl 5 YL Gy AaDU AL o) ) (and ¢ dnaal) lpanadl s Lgiul 48
DAY Lgaa ]

AL il 5 Curtovirus gi—all BCTV (e s sl a—tiy sou—al) (g —dlll
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Family Pospiviroidae

Genus i) Species g s (b)) i)
Pospiviroid Potato spindle tuber (PSTVd) Potato
Chrysanthemum stunt (CSVd) Chrysanthemum
Citrus exocortis (CEVd) citrus, tomato
Columnea latent (CLVd) SB:?L:L;;ET;Z,
Nemathanthus
Iresine (IrVd) Iresine
Mexican papita (MPVd) gg:g?gpmyllum
Tomato apical stunt (TASVd) Tomato
Tomato chlorotic dwarf (TCDVd) Uncertain (tomato?)
Tomato planta macho (TPMVd) Tomato '
Hostuviroid Hop stunt (HSVd) (F:,':Ll:]i sgsrsgt'evme,
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