WA Ol oF oyles YO o o((5,55LS” oo doms) S5 ol

28 OIS, BBT  JIS18 & tdr (Sslow ol 3B dud < el g0 300 (SBSI5 2 bl
409

Posl 53 Loy 5 pilem s Sl ¢ et 4 (i b g Ol 565

(Ol 3 o83l (53518 0Kl (S8 58l 05 Se AlE i (g lew 4y L)) i )8 Gl (6 gotils 1S9 hmm0 Ok g5 — )
(fshapooran @yahoo.com)

an g ol (5 55LS 0uSltils ¢ S jalS 05 8 Lkl -0 Y

Olai5 o815 (5355188 0Ll (S 5alE 05 8 skl =¥

TS ok s d 5 ool Dlido A sn (o) Sl &> Dl Sidw Lokl -F

QUANY oy AN 23l 5 )

sy
T o0 3o 4 duogsl 0394 (2 OLrLIBT bl 53 18 ST o SBGS slow I (K (18 & s
15 SOVl JooS 4 4395 b loi o0 Sbm 13 215k S okl ¢ 2158 § T sls L5 53 &5
295 9 (2 obow DU 50yl 9 g Jlil (£l Jb 50 (i pé dumin SbdS > 3979 § (i
9 Mgi (Sl 5O cdikaio 13 39 g0 SSIF Lol 1 .Cw¥Wl 7 slow ool BB C ez 18 (i SSIF
Ol LT sladig VAL (2155 had Job 10 ygtiin cpo .09 Mlgs o (S low 4 polio pB I & 9yl
Ot N (59T Ao drn gyl LadiSee Folon 31 (S8 & ke Jole Z 9B 4 et T3 (51510
298 P93 3159wl ) O gumibuw g 33 4ZBLS 00 7 s9dbgd (95 Il 0oLl b 35855 (wlu 185 (S35 Ul
T 0585 5 LS (59 ST 10 wluax 10 Sl Cud § (ol 4. W3 5 (5311eS § WSS (( Jivb S Tu>
385 A0 w9y b (BN 8l pByI b & (S pw (595 BATAS g . AD 00La! 5 comdi (SBOG0IT 10 9 4Bl
(M) ox Cand b 9 9 Ao Dglome (9l 03 ygiwl T 33 b Sidb GBS Wb Siab
g Ll b 00,5 o815 L (( TIPT 4 (T 52 95 Gl 1) 03 by Sdigy AaST1g (2b 35l § o 4idls”
Ol B fuer 4 S (Sl 519 (S1580 pB S ol Cuwd 4 @l (ool 3 .03 7 oo (2153980l S 2
Sl Ml o (S 31AK0L i 31 03l b 457 D B y2o dibaio 3 LI 315 Olgas 49 15 &5 g a1
8 5 b Ol 38 3L gl (Sl Ve e osled O3 5 slow oy

2og ) SIF ( 1S &5 il (IS JOUST o jl9 Als”

5638 )l Lo 5 O b &S 51 e doio

LSS S e Comnl K3 O b 1S S0l s T e ade o6 Ol ST
Ol soas 5 aoes delusl ol ge 51 50> Shas L;uugv_yauﬁyécg;)w,m&_a,)agf
s oml a5 358 0 by ST 4 (S5 delusl Rl 5 ) 5EST Cumer il Bl 4 a5l 28,
dr 5 bl I 03 55 e o8 S ) o a5 S Shsle i 5 (M sl 5538 5L S e

s .wl;d;@c@btwnﬂw«{d%
1- Helianthus annus L.



YY

Bt S5 58 sl o lelis 101K 5 0l i

5 ebasl o055 53 VA b i 3 L ol Sty
155 lada 48 s g el oluls Jls IS T
PU Y osladi 3l K T 515 5 ) oled 15 (o)
by 5 iy VA Il S ol pln e 8
sl w4 0l OT Sl g osle s S jlew slasl
S LIS ol sl Jhlsleds olals slasly
SISV sl Il Yo s oS 6, 5b 4 088V (ol Kea
9358 i 5 s LSS 6T 5 S sl Sl i
15 S olos Aoy sl 5135 ol lots slalis byl
s (Sl 6LSS 0T 5 gL sl oI5 Y 5l 5
53 0Lz (V48A ColL LS 5 75— 55 )
Gloasls olawlid gl A I 3 sladlu
(oS (BB el 5l (6ol Jole 7B K5 50
yls s alis N aglie gl 0F &S 0ls Sl T
gl ) i (9315 b il (nlr 5 0387 03l
23 0L oS Coaglin by 5 ol Jaddl oS
315 GOMKRL ¢t ] 53 53,57 p3he! =6 ol
AS g el et ie by 93 L &S claojled
lr 05 s a5 L ol (S 5 (5108 Lt
sl o ol s 57 (o Jom &7 (asli
S sl olas (1V44Y) 0L 5 O S e Slallas
s oben 3135 i L &0 a0 g ed L o 5) (B
05 3 o bw g Caglie ol cdas o OLES e glie
O Lan b 05 glas sazea é!,p«f@,t&.« sl
Ol o 45 Lk a2 LT (s 3y 0 £ 85
g bl 515 6K a1y Canplie 05 G pb G o
ol cLasls sla 53 aSl s 4 5 calis o)
5 by s gy b O 55 Oy Low g ol
A b (s &S 35 ke s 4y s

SLeMbl J o 5 a2 (g5l 555 55 9 (Al

8- Gulya et al.
9- Molinero-Ruiz et al.
10- RHA .RHA - 274 .RHA - 266 . HA - 300)

(DM-2 <DM -3 .RHA - 340 ~325
11-pl

L) (B me 5 A 5 p e el G
a0 S il o i Ghle sl J g
Solow Lo (SUSe & 4 5 O3y &S sl 0d
gm Olom )55 Al 30 e ol ool LS gla
g sban Joolse 51 ol alam 3550 oS -l L(VFVO
R PV 7 BWPE ey PR g
"0l KT Jst s &S s S o g |y J guamms
L:J:)>Q|:J§{l:é'|’¢~&§g;>débt»%)>6¢w|
) ASkizes O SKiagsy 3513 3 5 5558 o 55
ok 0y3 15 aT o sl LT 3 5L (5 (ke
o)l sl 5587 0 0L e oS L o b Sl e
)sabjifué'\'d@h))ﬂwj\(bd\f}yxa
DA I S) el ats i1 E 5 ph e S 0T
O 5 sl (e sl (VA (oS
S loys a5 0l KolsT sty oS tiw (6 lew
Il 5 5 0ds 5158 oo g e oS Ol ST
Sl3E sl il oeT 3 ol g 4 Sl
208 b5 01 55 xles 2l s 4 bs e
S Olalie 1y (5ol 4505 (g bl e V4FY JL
Il 53 aml 31 oy 5 Ty 5 WS UL s (5
35 oy Ao (W01 Wl 5ol L;”Tc_q \FFA
Il 013 ST Jstls & o (6l o33k 5 ¢ 55
255 B olen Juale B 4l oS 5 g ) okiis
3 el 35 g5 5 53 el e 53 SLSST 15 by
Jole slaas i a8 s e in (630 VAVF Jlo
Sl G S SISl 5 aln g5 055 53 (ke
la gl U Ul 55 0T S lome bl 5 LSS T
Al Dl (o sl S I ol s
SlE (e SOl 5es d 65 i)

1- Berl & de Toni Plasmopara halstedii
2-Kolte

3- Sackston

4- Acimovic

5- Leppik

6- virulence factor

7- Tourvielle de Labrouhe e al.



v

WA Ol oF oyles YO o o((5,55LS” oo doms) S5 ol

S pY 51y wlel p Phalstedii g6 <O 3glg 3d S H Slld 090d wuls™ ) Jou>
(124 c oy 1281 (OlICon 9 W) U1 ST oaud I 5

S Y sbos 4 sy
e glie Loty
U St

| Y v ) 5 Y A il
HA-300 _ + + + + + + ? ?
RHA - PL1 - + + N + . ? ?
266
RHA-274  PLyyy - - + N _ _ ? _
DM-2 PL,s+? _ _ _ N N N
DM-3 PL2,5 _ _ + Seg”  Seg
RHA-325  PL,y _ _ _ N N _ N _
RHA-340  PLg+? _ _ _ - _ _ ? ?

Sl Comaz 53 3 g0 sy olalis 35 e
4 Cond By Sl b Cuaglin U551 5 adlats o
ot B Ll e Ol BT s ¢S e (¢ 5les
(o ol 51 ot 1A Bl andls (g 5len Sy e o
T8 s 5 Glsls (Syme s pluls (silulir
el S eslizal b 0ls KT Jsls Sdu ol
b oo a9yl 3 03Ikl
PRGNSRt §1 Lgh:|jj«f¢w|;$4grjy
ade 0l GG 28Ty s 131 il s
Glelw ol bl g ot il 515 S5 Lo ol by
Jeole 5lalises i Yoos Jluw U 6,k d s
SS s aslis Lis s 0ls Sl T 2,5 oS L

el 0

Seg”: 55 G +ilamlus 1 glis

Ju\,@,u,fuu el glaslis o by e
R e S lgr Calibee 538 # 51 (144A)
Sl B0 035851 0T s o1 505 Kl AL
vl (LS)\ cpl a8 s sed slginy 555 e eslanl
Col 0K en Sl ey BB skl (g m
Sl L0 O 5 WS N(Ydsae)
aodd glals glasls slaa ¥+ r0 Jlo b (s len
5 Opadd) Sl oo § ey Comaz 3 515 035
ke 5 Ol Sl 55 ssmolemy (YA oL
w8 e ool OB S sy 0Lk
Jolo Z06 4 5115 olag L 315 &S (S
ol at s lasls 5l oslize &5 03 S 5,18 (olew
g Olemy 5 0305k 1PVO ()5 Ole) 34 L3 o
s sty s Mo a4 ol (Yoo
Solow Jole &S S ol ) 5 dibate H3 (golew Jole

35 omar 3 K5 5 50 O e Hlars Ol (b 5o

1- HA-304 Rha-265.Rha-274 PM13.

2- Delmotte et al.
3- Alizadeh & Rahmanpour



i

OeS19 wla! 9 18 KT JS18 &5 b ole 0B 4l <5 Sa8 g0 1d (SdI5 (S 510K0l -Y S
(Yeoe OLICon 909 0¥ (63 19)85) iz dw o wlal 9 18 KT o Bl 581 Sy Y

Old Race Denomination

American name

1 2 3 4 5 6 7 8 9 10 11
Sunflower line
SET ONE
D-1 (HA-304) g S S S S S S
D-2 (RHA-265) . S S S SS S
D-3 (RHA-274) R S S R RS R
SET TWO
D-4 (PM13)
D-5 (PM17) R R RS S S S S R S
D-6 (803-1) R R R R R R
SET THREE R R R R R R R R R R
D-7 (HAR-4)
D-8 (QHPI) R R R R R R R RR S S
D-9 (HA335) R R R R R R RRRS R
R R R R R R R RIRRR
Triplet coding system 100 300 700 730 770 310 330 710 330 703 711

j;A{LAQTAQ-@)J;E‘{-U;)U»L«’RJLSU))
SUE s e g oty 20 (Sl an I
s’ JalS jpabge 5 b (14Y) 0L SKen
PN s 8l Ly g 5 s 530 gl g
e Dot ag 5 4 815 nd e a3 5 s 55
s S0 5 00V les L, L ST s el
CilS e 3,8 Sy 55wl b e Lidd sl IS
Sy La0lE 0553 0s 5 ale GlaemalS
Lads gos r))s\:_w.:.g:..éjfs})j.p O3 S gl
5 asle st St 4y S5 0T e oS
olssly JSs 5 S5 S asS g5 Sy

ssEie 4 Ls g (p g 5515 5 585) o5l 5L Oy Lol ool

1- WSI (Whole Seedling Immersion)

C.,.:..AILW-S * C,AjULAIR**

b g5 9 3lge
Jole SLadigni (S51gS 9 i (5591 o
Solow
03507 59 Y sldas OFM el b J b s
S 35T Do L) 0l KLl (els oS i
2305 51 b e o 53 La0T Ll 87 (St
B3 b an i)l Calibes adlate 4 Gl s
3 s (513 4 s L 5 ki SosT e
OLE 5 655 (o 5l 553) 05l sy 45 Laas
Sy ) Sl Golis 5 adsy ol on 4 ol
Sl Bt iz o8t lejT 5 05 8 (65T mer
550 55 611> 03 0T (Slo & 50 1 il wle 4
ST S5 LOT o,le 0L 05w (550 o6 Sl eslizal |

M}o)jé‘ﬁéh)ifjﬁoa‘awi)}ﬁwjua



Yo

WA Ol oF oyles YO o o((5,55LS” oo doms) S5 ol

lacsles Jotls a8 5 b o a4 S o
STL &S Slo del8 Y 55 w5 e Bl )t 52
Doe 4y 5 0k IS s g old b e 09 e o
ST Glas U, 5L S350 55 ler A
aioy b 5en) il Ui esls 5 sl S0
Celw FA 3 b lidu s e loaw b g5 4 OT 4
03407 Gty oSy ¢35 ale Sles plnil 51 |3
& 3 g Satr S5 T ladilis slols 455,57,
23 Sl 6y oK s 5, 5 by Dy se
J19 00 slos 5 (S0 5 Ll by byl 2
S o U Lidd a2l Celu FA S 4 (5 5L ST
AS A 5 BLS g 5 g 55 5 e ld 15l
ey a0l 4 p g 5l g 350 sl s S
JEA U WP Py L P RPN 4 ey
e sls alS (sl (sla s e S skiba
03,5 s5ab s oy pluly (SI80elsl o5, sler
sk ) s Ll b b 5L Sl s apalS Ll
ol sl Sote 0 00YC (sl 5 006 5§l
OT Sl am 3,8 &y o Sianle U Lus wsliS
S L ool s ok 5 ale glaamald
¥ioom S 4 Sl 5 anle Lgline (o9l 0 2w
) ols Ll 5 b sl 3 5 gm0 &SSBI 515 oY
ledsy 5700 oms Sy L (sLuas YYEF clas
J=1s slad H g el S rj\( Ldd asls (S8
5225055 S an oS glaY Sl eslizal b LY
Verr el glac Y 5 olage glacaY 5 i w
s g 4 s 8 el (oliigy Cela)F) S
Sl 3G 250 1B slpe Sl aule 5 L 3 b les 05 5
eS8 5L oSG amin 0l KT glaws s,
Spgots ol oy g Y YT Chle 45 - -
BLS 2l oo 55 Oljen & G0 6L T 55 Jglons
b Sl e 155 LSS glazia s 8
LS 55kt ) OT 2l o s p 8 e A Sl
(Golaz Jole B L 0 587 4 5 5o S a4

S 093 55 Sy Spso o p i Flope s M5
i8S g, b e (il 03> )l 5 b e 6
FA S s S0 5 005V gls b 51 51 050
SRS FPPVN PUR UNC S S e P
o ST sl s ol b aST oladsed (s
s plaie ST 0955 O s (S 3ad8 b QLB g 85
0355 25555 ¢35 Sojs) 4w I 52 SleamalS 5o
e Sds g g 0l 4 S e 955 O gl g
oty £ 5l i 10Y € glas L, 5L ST s el
Js s ots 55 anle claamald C il s
Gl ol 4 e 8 D s (Sadly ol
L;u«.;%;,'\;;ﬂ);.ur@m«sﬁf_:{u)@;
P30 L 25 sml a0 &G o sl sl o3 T
35 Sless e sl 5 1SS 1 3 S5 55
Olad 5 51 aS (St 30547 Glaw g (ladgad oyl
JoS b g ol s 5 0o g el il s e Sl 4
Js 13 ol 53 350> Sdsan 5 45w 5 by b
2 eosb e Sl w g edd as ) (Sl glaenS
3 Gees ST L e (il ails oS S
) 02 oS b a0, 55 ) 0By el Sste LS
Sl slaml 5215 Casb ) 05,5 aal 5 5 LaesTLs
G154 KT Cws @ gy opl b g laald (oS
Al A3 g St ;:j_ST slagsl s
5 Jlasl 5 g 5 0kd (5557 oz (slasll
G pmman (53,55 ) gl A 5 ¢ o5y gl @0
SIS s a5 abolb Suley Las s o 5l 55wl
Lkd D a8 JS ¢ sazme 51035
35190 38 SBSNF lubid
OLSKer 5 LIS gy 3l slss olalis ol o

L 180 pL,1 e sl s 8 eslinal (144Y)
Sos g Loy Vo Oy IS s J shoea 1 oslind

S }aM@L@;ﬂM@J\'-\Q)}b

1- HA-304 s RHA-265 s RHA-274 s PM-17 5
PM-13 5803-1 s HA-R4 5 QHP-1 s HA-335



12

Bt S5 58 sl o lelis 101K 5 0l i

518 shay 4l 10 o ol Lol (sl
ek S o3 g VWM Jlo 55 aesyl (sl
4S s 8 Ll g odisosls Ay 3,5, SSNtEP)
(M5 shols Slalins 5l pluST Sl gl 5o Joli
A st G sl i L e
Jor slabi s 51 plaST s Sl oS5 5 430 £ T
o) A o5k oy Il glals Ol e (3OS
U ecils aalsl aSllS s ,LSS 54, Y0 o laals
St 5 Bds (Mg el o 5 iy
o3l 35 50 G5 g 58 Sl () Sl lesT
(V JS8) s § 415
SO 8 SalF (oLl

Ao 10 s 013 BT 3131 0651 25T
TN G S e S S PP SINIPRT 51 o
Hiale Bl Ole 51 a8 58 Laseie o)l
P25 b YT 2l 055 S sl slag s o
LatolasT amn 3 c0s s 58 5 S Jsl S 6,
sls las 3 5 Sl bl eled 4 Cod ol ol
e 2 5 ol ) sl pos b 0Bl sk 5
=3 bes s e (¥ g ) dils Coeglie Laay i
a3 L (BBl 6l 59y ek solesT el
el o) 23 olen i 1558 e lasl plas &S
Core g 03y SIS alie 038 Jas 0L 13
&S L (5 )la Jale L5 ad Sl e 135 eSO
a5 L sl e eyl 101 ST s
! Sl SN (Ml i s 5ok
L 5 e5,mn LS @b sl sl 01l 53 8 8 sley
sl es, S 3 T dsh oY ol (2S5 55 4 4 5
35 2lelis 30 315 clasl 3 (@ 1I&Kb & by o Jsil
355 g s) S 8 bV ol sl Ol e 4 aiie
S8l pn Glaasr o) 5 53 piopan (Yol &

@Q‘bSMdm‘Lé‘P‘rG)‘d}))‘oM

1- HA-304
2- HA-304

PR B WU O S AR LGN B PR P
il a5 e p b law iy C ol 4 s
1AL gL 4 gl G SiledT s il
QL&JCA@?‘Q)J:MJMAQTJL@.;MML&Q‘?Q
4_14.& oslaiul 6)L*f J.ALc G‘)B ‘)LQ.:: C‘_M.ZAJ::U QJ‘J
S 5 b o S50 4 K o g (b
OV 95 5 6 Sl Ve L;J_géu&x&\;
LQ\uovug;ovuu\fg}bfghﬁiﬂf
- C e .

Gllas (SSL6 5 YWY T (sles b 5L 5SSl s 5, ke
O3 e OT 55 s (3 il o b il 0315 1 3
Cosby) llae Lol 5 b SUSSS s 5 e s abse
Sl lgr Soe 6 O0YC (gl 5 S0 5 gL
NSk

slbaas gy STy oLyl ey esils bl e
wawu‘f;}}_ﬂi@wobj_{u\_&)
a3 V7 sl Lol 5 05,8 ol 5 b a0 Caesli
Sods 4 ¢ SULb 5 Ao yn Q=Y Cugby ol £ sl
Al 2 Bl 53 ol 413 8 e ol A
5035 S 655 sl 5 Sk K5 ( Sp S
g&'@}u‘@jw@—:ﬁ"’ﬁ)r”}’ﬁugj
A 8 el 1SS L e L e ilesT ST s
Slads o 5l g3 sdme sl 53 b 2l sT rbd Jsb s
O35 557 (655 (P2 spm) 5 Sl 53 ¥YO-Tr o5,
ALis 5,5 4 5l Olebsl (gl A salie LSS,
$30 3 Jmol 5 5l s 55 Ll o s
o5 S 0oliss s edd 5T a3y ol sl S
Ll ol e ol s S 5, S el
Silw u‘ﬂ" “i‘-".‘m—“-‘\i-’; Sl u““" o)lsd
5 Gialeosliss B3I e6l oS (6 (555 0k
WL s LI T calast boT Jadll Se
(144}

g W

Sobow Jole Sladiged WS 9 59T e



v

WAY Ol oF oyles ¥O e (555l ale dloms) (Sijy olS

s (Solow 4 (FPT WVl -1
SLaxals (59 Ol TLET A1
B A bond S ek ol KLl

Plasmopara halstedii

o e 2 3 e 0390T S 2 9 Gl g8 - A
Ao &S 2 3 e 080T (Sl 3~ 5 215 gul
SLa g2 50 4lyy wdy g e SBLT - 5 (2159
33 Galow 51 30 03T (Sdigr Sgigs — s j0090T
Swligo L (T g &) - sl Sdig b awli
=8 5 1D M (S5l 4y 035 T (SLBGET o

00gIT ol gl Cuowd 33 Linds (B3 )gum

YYO-T ol oy sy 055 S (g5 4l Ly 5
G 4l 5l sl 05lg3 (Silulier (ST o (515 0
iale Salg 53 5 0T 2S5 s fT ls 65 55 5]
aS sl Olis (3 8l CLSJ| JS 69y OT o)lgs
NIV A UPH IR W N Rt 1
ol o ol ;805 blie s 0l 58T



A

Solow Jole Z B 4l S Tos 4 Cuwi 018 ,OUET 31 581 ey is19 -V Jous

HA-304 Rha-265 Rha-274 PMI13  PM17
(D-1) (D-2) (D-3) (D-4) (D-5)

803-1 HAR-4 QHP1 HA335

)
(D-6) (D-7) (D-8) (D-9)

4l

LUV
AAAAARAAAAIA R AA AR ARX
AAAAAIAAAARIAAAITRIARX
AAAAAIAAAAIARIAAAOTRIARX
AAAAAIAAAAIA I AAAITRIARX

U5 il e ol il 5o LOT Ol
elolis Olgr 53 S5k 510 5Y) 515 53 V8A: Jlo
asl ol 580 Lasts sl 0T 51 ey (Jg s g ol
Yorr Jlo U Oliises sdate sla 3518 4 b ol
5 i LS eT 53 8 sl Sl g 5155 i
LS osb 4l ol plulid olg)l ) 5iS cptir
Jlo U ods plulis glasts slaas )l u:j:...f
O 5 & pads) Sl odny 315 03 5L 4 Yo e
o (YW 0L S 505, (63 Jm sy 5 YA
e glasls A5 5 (ol S 5 Ol i
Lyl S o 5 b g 4 el S sl
Gl 3 (Csb) 5 Sl o 4z )3) ol 5 ST
Ll s Ll s aSal sl 055 5 cddl 5o Cabies
548 e sloul (S, 355 53 A8 8 e 3 g ge
5o VL ey S L o laals ) seb
(YA SOy Kaa 5 L)
Ooslize B1 1 glacp ¥ 3| Calibes uiizes 03lizal

Lguwﬂ_ib BE 3‘}_: GLL)J‘ o}_>u' BE) iyt Lf. 9

3- Baldini et al.

PH2
PH3
PH7
PH22
PH24
PH40
PH41
PH38
PH39
PHO
PHI10
PHI12
PH13
PHS5
PH6

AAAAAAAAAAAI T IAIA
AAAAAAAARAAA I AIAA
AAAAAAAAAA AT IARA
AAAAAAAARAAARIRAIAA

303,58 LYzl 31 s (S5 L3les b5 Jleas
C)AQJJJ:LAQT;:}‘T(.\;SMBJ}q-j 4s 50
Wl 42313 ol o 4 1y oud LAl slaald b Sjale
s St glay Jole SGl a5 L

2 0L 53 5035 i Jio L5 (gls 0l ST
Dl WLy S i & (s b
ooV OLSn g b = s) LS e JalS”
55 e slasls s Jlazm! plul (YooY (ST
PR3 O bV i e oS 5 g s S
dm2d 2 53 B olag rl (i i Saie Glaest 2
F 55 Jlel 5l ST gl bl (2,5
Ao Ll 5g 1 9 o 4k gl ley o8 s
CiS das e a0l 1y O el ge 513 el e
oL Jleel o 5o 55 pslie slady o b 5 £l s
o3b 50 8 Foley sls Cman o LSl
e a8 bt B ) A 61 Sole sl 3

,r,LLdqu)|,j¢ljJ| C,_A)Lin QMWQT

1- Desprez- Loustau et al.
2- Novak



¥4

WA Ol oF oyles YO o o((5,55LS” oo doms) S5 ol

PR3 b S ot S e 5l ol g6 4 0T
O 3y pde 5 4lis sl hYs Olsie a4 il 5 o0
Caliee GhLia 5lold (55T e lawli (S35
laas e pLad Ol s (o e )3 (Bl eyl
PO = P S JC S PP PRNT 51 o
s odd islajT slads i CLAS eSS caals b
s lolis (G olen ol 5180550558 015 &S 0l e
N O e A T
SO RSP g R
355 Gl pwy 53 55 (Y00 0) 50l 503l 5de
ke a5 Ol sl GbLie ST 51 VWALCIPAY Lo s oS
ol Jole 2,0 5o sLasl s ol 51 aET
3 alite a8, T 5 el oS sl ol
e 30 Lo 5o 0bs) OT L odd as i glasly
15551 ol el LS g ganslie b 2 b Sl s gol
2550 P61 4 o g 50 015 5 (Vo 5135) & o jla
\"—(=| 8> V_;) Caglin b Conluom 55 oDl ol
e 55 4 Lo 08, ) &S )5k 4 L o’
4 Sl (s e 5530k 5 3l 5de Lo 5 0
o3l e Dladisd 55 ioven O g r;lfu(\")égi sl
Ta! ol o 4 Dl Aicdl o Boombes s
Conglie o1 ol 33 2 53 50351 st Gelnd 53 Y9D
55 YVET 21 o35 S35 e ren ol ol 0y
(ol Baleo sl ol oslazal Guasd 95 8 53 &S 50
Ll 555 G S5 3550 53 53315 93 8 ey
5 asd8 g m 53 la Y sl Llasls Sl
o I 53 ey il 0315 OB b 353"y
1l 5 o 55 (61 sl 05 S 51 S5 e
s oalide a4ty S5 g 58 035 S5

Slpls el By g B, o g sile

3-1Irl

4- DM-3

5- RHA266

6- RHA265

7- Rha274

8- HA3005 HA304

Obej s 5 el asle Ol e )5 DM (o gas
LS 5 05 Sk ol Sde 15 n 8l 5SS
bl Jol e g pe slasl gLl s il
Ol i 55 503 piimen (Y400 ¢y g Olemy 5 0313de)
oS o o IT asle o bale s sl ¢ Giale Jigy o
Olej Soke (2 (oo 53 p gy 5l 83 Yeven B Yo er)
i Pl 1 (Gl YP U Csle &S5 51) abe
s e Lasl s B B yme 5> 5 ge sl gSTB
088F oL 5 50550 91881 (0L Kes 5 U E)
sl 53 4l Jds an s OWSin opl & a5 L 1L
S Ol 5 Oliaisls o g odd slulis slasls
Cpizen S mem 2568 LVAAA Jle js (s s e
o e G (S5l (| DS s 5 e
L sl ol ST5 s 50 slasly sl (5,185
LIS ds 5 (e 5 s by e S S
sty olwls )y b a (V48 QLS
Ol ST (Aot &S b (5loy Jolo 6505 58
w5 5 5 o Olgr Caliiee Gble 3 (g3dats Dl
Slasls a4 das oo 0L Dlidosd ol ol ol
s e Ll ar 3blie ysead oLuls
b 23 ooy LIS 555 4 e Ll glize
s a5 aessl 53 S oben sy 3l o sladle
02 B s SIS 5 lasls s s s Sl
SLa e s J A8 S8l s 4 pimpan 5 aikais
23 303 5m Caliien glayKaly 5l eslizal w3l ALS
5 Sae Slabss 3 (&S5 psbie pbl 3 )8 Ole
L G () 53 1 el (6l o2l U555 L
OLas 5 USS) (Mall o s LB i) 5l slic
A Lalis aeyl ilate 53 5 g0 LI 515 (144)
33 jf)LA:; slasls s ¢ 3l lés ol @L:J
T o35 S8 (Vb dhle et VL il

6wabjséjb)‘@):°3f“f‘;)y~

1- Cotyledon Limited Infection
2- Mouzeyar et al.



Bt S5 58 sl o lelis 101K 5 0l i

)}J_:)‘wlbbdi_nmdjaéﬁb@‘o};&uu
Jlas 5o ijifl:é'\’ L;LAJ:{J.:A}(B)‘)} 0 g0l T gldn

(Y0 Moy s ) Wis e Ve sl

S5l
0 Sl Ls_ﬁ.tﬁsl.f 05,5 slasl 3l alus s
23 6K g 4 Ol 5 ans ) oKl (55,5587
T or Jos o Gl 5 Sas (i ol 2l d b
Jsb 53 & 2ljp5lm da guams ulige 3l I pioman
1358 dleras Lilny (5L Sl (295 ol

Py

Lo 5ylad 3l (63de casdB 315 &S ails 5 g g Jlez>|
el e (s oo L VY e Ol g &) AL
el Lals (g i Slades au 5L el opl js ek
La oY o (g 3l 03 28 5 Sl dolizal 5 - 5
sl oy Pl 4 1y 2508 Ol 3 SYlex> 3
iS5y a Gbloe 2871 55 (Versl50) sl sl
b 53 g 457 (6 sb 4 el ok o> Ol ST
Sl YooY ladle Aol s 55 Gudes Jle dw
il 03,87 5158 Bl iy 5287 51 3155
Voo sl L s pst Gdow gl Jlw s Laid ol gani€

Ve s ious clasls s 457 codd 4l 4

oolad G sl 0LL 0B T s 5 Ol Ol s Ols KT Jsths S i (s lew AYVO . o () o0k, .

2 VE Ol ol&ils (55,5LaS” 0uStils S 5ualE 05 8 ¢ alE alis (gl 4y o
VN L LS slasslen 5 BT e 0 BT 5,5 S i NYO L5 e Y

. Acimovic, M. 1984. Sunflower diseases in Europe, the United States and Australia,
1981-1983. Helia, 7:45-54.

. Alizadeh, A., and Rahmanpour, S., 2005. Report of a new race of Plasmopara
halstedii, the causal agent of sunflower downy mildew from Iran. Iranian. Journal of
Plant Pathology, 41(1):19-37.

. Baldini, M., Danuse, F., Turi, M., Sandra, M., and Raranciuc, S. 2008. Main factors
influencing Downy mildew (Plasmopara halstedii) infection in high-oleic sunflower
hybrids in Northern Italy. Crop Protection, 27: 590-599.

. Desprez- Loustau, M. L., Robin, C., Buee, M., Courtecuisse, R., Garbaye, J., Suffert,
F., Sache, 1., Rizzo, d. m., 2007. The fungal dimension of biological invasion. Trends
in Ecology and Evolution, 22: 472-480.

. Delmotte F, Giresse X, Richard-Cervera S, M’Baya J, Vear F, Tourvieille J, Walser P,
Moinard J, Tourvieille de Labrouhe D. 2008. Single nucleotide polymorphisms reveal
multiple introductions into France of Plasmopara halstedii, the plant pathogen
responsible for sunflower downy mildew. Journal of Molecular Epidemiology and
Evolutionary Genetics in Infection Diseases, 8: 534-540.

. Gulya, T. j., Sackstone, W.E., Viranyi, F., Masirevic, S., and Rashid, K. H. 1991. New
races of the sunflower downy mildew pathogen (Plasmopara halstedii) in Europe and
North America. Journal of Physiopathology, 132: 303-311.

1- Shindrova



o)

WA Ol oF oyles YO o o((5,55LS” oo doms) S5 ol

9. Gulya, T.J., Rashid, K.H., Masirevi¢, S., 1997. Sunflower diseases. In: Sunflower

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

technology and production. American Society of Agronomy, Madison, Wisconsin,
USA, pp: 263-381.

Gulya, T.J., Tourvieille, L.D., Masirevic, S., Penaud, A., Rashid, K. and Viranyi, F.
1998. Proposal for standardized nomenclature and identification of races of
Plasmopara halstedii (sunflower downy mildew). pp: 130-136, In: ISA Symposium
[T Sunflower Downy mildew. T. Gulya and F. Vear, eds. Fargo ND.

Kolte, S.J., 1985. Disease of Annual Edible Oilseed Crops. (Vol. 3) Sunflower,
Safflower and Nigerseed Disease. CRC Press, pp: 17-24.

Molinero-Ruiz, M.L., Melero-Vara, J. M., and Gulya, T.J. 1998. Pathogenic
characterization of Plasmopara halstedii isolates from Spain. Pages 26-29 in: ISA
Symposium III Sunflower Downy Mildew. T. Gulya and F. Vear, eds. Fargo, ND.

Montes, F., and Sackstone, W.E., 1974. Growth of plasmopara within susceptible
and resistant sunflower plants. Proc. 6. Int. Sunflower Conf. Bucharest. Romania,
623-629.

Mouzeyar, S., Tourvielle, D., and Vear, F., 1993. Histopathological studies of
resistance of sunflower (Helianthus annus L.) to downy mildew (Plasmopara
halstedii Farl. Berlese et de Toni). Journal of Phytopathology, 139: 289-297.

Novak, S.J., 2007. The role of evolution in the invasion process. Proceedings of the
National Academy of Sciences of the United States of America, 104: 3671-3672.

Rashid, K.Y. 1993. Incidence and virulence of Plasmopara halstedii on sunflower in
western Canada during 1988-1991. Canadian Journal of Plant Pathology, 15: 206-
210.

Sackston, W.E., 1981. Downy mildew of sunflower. pp: 545-575. In: D. M.
Spencer, (ed.). The Downy mildews, Academic Press, New York.

Sackston, W.E., Gulya, T.J., Miller, F. 1991. A Proposed international system for
designating races of plasmopara halstedii. Plant disease, 74(9): 721-723.

Shindrova, P. 2005. New nomenclature of downy mildew races in sunflower
(Plasmopara halstedii Farl. Berlese et de Toni) in Bulgaria (Race composition
during 2000-2003) Helia, 28, Nr. 42, pp: 57-64.

Tourvielle de Labrouhe, D., Gulya, T.J., Masirevic, S., Penaud, A., Rashid, Y.K.,
and Viranyi, F., 2000. New nomenculature of races of Plasmopara halstedii
(Sunflower Downy Mildew). In: Proc. of the 15th International Sunflower
Conference, Vol. II, Toulouse, France, 12-15 June, pp: 161- 166.

21. Tourvieille de Labrouhe, D., Batailon, C., Moinarad, J., Philippon, J., Walser, P.,

Tourvieille, J., and Vear, F., 2003. Evolution of downy mildew races in France. In
preparation.



