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Assessment of resistance of some sunflower cultivars to black stem disease
(Phoma macdonaldii)

* oy, Jo

Phoma macdonaldii

/ DK3825

/)

ok > C JLI 5 9 (Hua and Ma, 1996)

s —= LSS T 51 5 (Acimovic, 1984) LS T
sl 0 3,158 (Maric et al., 1988)
33N Gl S5 5eh ol o) aattie (s
Sl o 5 e Jlail Jous ol b1 )3 dilu (555 ol
ol Olbl e ol 5,85 6l wly 53 5 AL o
O3, 8 ol b JUasl Jows 53.5,8 o131, 4l
31555 Ygmnn bl o0 b8 5550 a5 e
l,du,u;w,:ﬁéugkw@,:gfﬂg
2348 oL 355 fk 3,8 ol p el ol 5o
NV ST K NGO U i a1 1)

(Phoma macdonaldii)

(= 1) (=

Ols , 8 LT (Black  stem) ol 3l (5 )Law

GJ\ 5 Al” .4 4
shoul s sla -5 3! (Phoma macdonaldii)

s (Helianthus annuus)

G)l_é o=l o (aj_a (Boerema, 1970) >335
(Leptosphaeria lindquistii) ;I 5 La e sSCuT

sl siS 5l 6oley Jole (Frezzi, 1968) A sl
Ol )&l 53

390 e

S5 S\
sl 558 (Maric et al., 1988) ¢ slay, g Oliw e

(Madjidich-Ghassemi., 1988) Ol ! alaz I slowT
 p—2 «Siddique-Mirza et al., 1988) Hlu—S'L

WANVV/YY 2oy e

VWAV/E/YF 8l 5

05 ol = Ol ol (35507 pama sl *


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.2.6.9
https://agrobreedjournal.ir/article-1-411-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1381.4.2.6.9 ]

YAY oY oyles L(;)\q% A ‘”O‘)i‘ L;“J). (}J& e’

e J e il S sl T
(NPK 6-3-6 & micronutrients; Substral, France)

V- PRy

5 ST A (i a0 53 550 oL

9SG IS i o a 3 5 g ST
V4S5 () S U8 e e WS
LS e LSy A 5 S Lo 55, s 4 7B
Us s g 32 S 1 il 0o Ol gt (g y 2 0l o
T8 ool ST al g ) shite 4 .ol 0 oslinl
Ols & oLt e 31 55,25 sl Bl sla 4 e
N ot Ll (65T e S5 et anil p s
Doty 68 a8 1 (g5 o sl L5 SO
12 4550 (F 5 Y JSC8) il 5 a8 5b (09l S
il 513 el S5 il 45 g ol Jos
ol Bl (6 loy aainiin 5 S (S5l @Bl I (5 anked
el s sb A 5 edd ol it 0¢0 051N 4
e IS o o 3 4 i e
Sdns 5 ds g5 ST (6 20y IS a5 1)
St s 655 el e OT L sizd L 4w
A LAl S (Potato Dextrose Agar, 30 g/l) PDA
533 Kl amy3 Y0 s 5 5L STl s Sgy Codon
L p s L5 5 B e 0B (SOU Ll
L 55 (5,5 e 6Kais 0T JLss 4 5 3505 K5
o5 sSSls gl — (SHbs ol
Col )Y 53l sl wa >3 Y0) L5 o3l
lr Y alws 4037 pEm™ S Ol 4y oLl
Ay Ls sl Lol é ol s (Philips TLD 15W33)
S um;td,,’_.ﬂx&i;lﬁ@péu,\:ﬁg
Wgd o gyl 6855 555 &S Lz 03la Lol an
O gl g ¢SS 0T JLSs 4 (Roustaee, 1999) 3 go
Ci S Lo, 'idsig—*ﬂ)};—“):&&
ST e 03 55 S (65l (aopp el &S5)
sk 4 (Barrauit, 1989) 55, 31 estizul b () gl S5)

su)'\d

el (Penaud, 1996) i 4l &l
il 5152 055 9 (Maric et al., 1988) e, Ol 7
oded iyl 58 55 6slewm ol Jw i (Carson, 1991)
5o 055 Lo p sk IS5 L 250 ol
3,05 S8l p (AS 5 (oS Sl Sl 05—
Sl eslicul as 81 (Roustee et al., 2000a) LS~ s
Soben o=l Leioln la ) Sl gl o o
e sl clj)l Sleslewl Iy (Penaud, 1988) Lil .
Sl G 55 Sl Golos Cpl b ablae ol (5 enle
Gl Canglin (olew opl bl 53 0l ST Calibes
(Roustaee et al., 2000a) Jd—,l> 5slate cwns
OLKen 5 oy a4 5 40550 53 (S35 @al
a5 LI Coul odd o155 (Peres et al., 1994)
Sl cmlin pL,1 (B me 5kt 4 p5ud ge Cpl @
Lyl 55 olan Gl Jmlie 5o Cadiss LS
58 5 S ey 5 4l ol e 3 (AT

s b3l e ol s AU > e

ol 5 (65555 g o8l ST 55 s o]

33 (INP-ENSAT) &SCiSS L Jb g szl SGLS
05 5oy 23,8 el WWVA Jlw 3 4l 3 54050 4
ri-*-“‘*“-'—ug};-")-’(\ dju\-’,-)ol.sjfgl_:ﬁvj)
B gy e s (S e IS 4z s 1 d)
ST s s U aw 1 e 5ol s ;A}W
Lo OIS 53 ezl 53 Gas )3 il - bais
25 O Sy g5l (£ x¥exYo cm) Lﬁ:‘w%
CiS ola OIS s 8 ciS d es slaw olulS
3 Rl s YFE Y Loyl 5 L sy GLbl 4 o
03) .slji:.il_w a3 WY 5 (b, celuVt)
JUES o C sy sy 3 VO-AO 53 (L6 sl
L g 200pEm? ST Jslre j4 5 Sl b ga sl
b wﬂi_? Osmar-vialox NAV-T 600W sla Y
ea 000 L LS gy ae a La Ol


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.2.6.9
https://agrobreedjournal.ir/article-1-411-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1381.4.2.6.9 ]

"0l SO 03t slie 5,1

b ad 8 i 53 0lE a (gl e s oSS Ol e 4 a OT
V=4 e &S s 4S5 ol S 03 Jula 51, G a
S ) O 4 (6,108 6 a3 (s, (Roustaee, 1999)
Vou¥e Gl Ym0V Gl Yl ys -0
ko3 Yoot (610 cheoys Yoo¥ gl € s
Slm A o 3N =AY Gl LV s ya £ (6l o
S8 5 55,58 05l S g pelam Ao y3 A e
S35 53,55 553,55 Ol S Iy gl Loy Ve
Cr»..uu@gjjlw\ugw;&_g,ﬁﬁ\
Jols 51,5 8) LSS an b dalas ol (sla ST,
(034558 Yr (sl ameal 03 (5l OIS S
W25 8 el
rujlwg_ﬁ)wmm__iw)}_hud__f
—35 33 o ol alE L4l o e
Al o35 33 5 (3825 DK — 5 ,T) ool e
s sl amealS o e 43 (HA 89 — 15u5T)
35S i gy e 93 L 0T Gl e
Ll 5 4ol wlics Lol 5 ooy pulS >
°l-;fc'-14~’~\-:" 2oy du'lf‘..l? uiiLA)'T};)JCJS
BE)
b a8 s 1SS el alies la OIS
5308 ST i s e ado e 53 2 50

J >

O gl g s S tr Ly il 58 ns (5
5 4l 4l do o b g e S 1S 1
(al_?d\ GoId o Cblanl g abe 3l w59, VE LU
orai by (2S5 (S i iy Ao e 325 8
sodd 55,5068 s Aoy el ALY I s
V (Roustaee, 1999)4i b5, e 555 55,55 o 1Ll

T{JSA N UV STR KR KT JUe (rN v K- e
L) oylecd ) deoyn Yoot (gl f o ys Yoot
S 0 (&5 s o 55,85 Ao y3 pld 8 65l
53 @;—*Uéfﬁwﬁfgckwwﬁi'—c"
S S ey Bl 95 55,5 k8 P il g9,
ISIA ST e ablt 1) sl 55,V ¢ et

AR

alice SeHL - glsig) osls b 5L Sl o
sodbosls o5 a4l Wl 4 3 Sl s
4S 03 gd ) e 528 (S5l S (5305 Le A 5
69_}«4-4 L;‘)Laﬂ o:jJTCA_g:- G)LE 4\;}‘ 4.1‘.6 Q\}.ﬁ @
USSP = S PPV U G Rt W PE I
L ool Sl 5 ol gl 5 S0 5 Sloo s
T2 o2l 52 (Roustace et al., 2000a) o5 5lize Kt
(il sl ey SMP6 S )
OLHSan 5 by Sy Lo & g ST s
9 C,_ejf PP oT s, (Roustaee et al., 2000a)

Mob%‘.\,ﬁb@rﬂ;‘u&y&

2 (Roustace, 1999) & swas s5lwos s IT i3,

S oslaie pdy 2 8 5 sl 5550 - b ]
! 4 PDA Laoes (695 )50l &S5 (53l sl (5 5
035 1,5 Sy W5 g 5 5LsSS ol s 5 4
oguTjapdu.\_gﬁmh Sgdi> 3l da LS
S el 35y (o seas (5l 03, TT
s 53 5y g VT B Lyl O el
Cgr Cble o e a8 (Y5 Aoy 2 /Y0 (g5l-)
ol 45 (Roustaee et al.,, 2000b) Lol o 5 @l >
O gl s 31 il Sea Vo S s Sn s 40
S s S sl g 0595 035153 ammalS (5,

a *é[i 4a Y

o315 y| ;8 5 4 3o (Lancashire et al., 1991) V=Y |1
IS 4 5 S g 4 09l S J sy Ll Jomn .S
ANA e 0T 53 (255 4 O il g a8 5 03 (S350
Jo el e OT 013 6 als olS (55, 3,8 (0
ol 03 3T 51 ey ad gl Celw VY 5 i osls ) 3
Sl o Oolid gls 4By 5 abws 4 b SIS o g
S ol an g Sl sy e Ll sl g
sl s b CnST Bl Hs bl s sdili
03 5T 31 dns 555 03 b 1y planil s i€ S oS

o i s 5 oy olS o 05l S 55 (g5l


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.2.6.9
https://agrobreedjournal.ir/article-1-411-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1381.4.2.6.9 ]

YAY oY oyles L(;)\.q% A c”o‘ﬁ‘ L;‘;b). (}l‘ e’

S eslaa

015 5 BT ol Bl s uaglie (s1r (S5 g5
bogac,;s J:SA,_E P. macdonaldii GBSl b
ol d’:,)\)f (Peres et al., 1994) o,Lan 4 o
;-5 (Roustaee et al., 2000c) Ol ,SKes el s,y .l
el il oS b1 0l S olsT (55 e
i—i g maintainer Y id (R S Y e Jels
090 ) eslewl LFT Jus oy jon 55 grestorer Y
o aS dsls Ol 5 ol 5,0 (Roustaee,  1999)
Solow () 4 oo Cunslin a3 Calies (gla (5 55
e S S 03 el s 352y 4
54l o s 55 e g 3STy ol (gme
03,37 sy (AUE 5 S0 Jols fok e
(Roustaee, 1999) ol

o bl e 5 T S ol il
Jolie 3 01, S OLST £l o (S55 855 325

93 0 59,558 5 el 95 51 i dle 35 53,55
L oo Joate ob 4 g bl r are g JIse &5 e

oal®) oL 8 gl Sy 4 ma o

Do i el b (a5 8 i
g 535 oSS b (olas S gls oSl
LSD o b 5l Kb duglie s el Wl

S 358 g 0 S5 sl Calse la By,

(Brunin and Lacost, 1970; 1,48 ;5 La éfﬂs $9)
s jwl S 03l g~ ;5 yNewman and Bailey, 1987)
bl g 5 (2 2e (Wiliams and Delwich, 1979)
..\_;tujf,\,;uu;_ﬂuu_»&j_;prts,\du.,a}
2013, OlT sl 55 JLsE 6l e )
Sl a3 5 &) 5o -5 P macdonaldii L8 Jlis

S 9o L OT 51 5] o5 2> 4 (Roustace, 1999)

wealS do o 55 ol Gl @L‘.ﬁ«{ou;q;ﬂ(w Cooglia =) J g
Table 1. Resistance of sunflower cultivars to black stem disease at the seeding Stage

£ Means (Blocks) L oS Sl b o SKoka
Cultivars 1 2 3 Means
Andora 8.8 9 8.3 8.70A*
HA89 9 8 9 8.67A
Asturia 8.8 9 8 8.6A
Azargol 9 8 8.2 8.40AB
Progress 7.8 8.8 8.3 8.30AB
Santiago 6.5 8.5 8.7 7.90B
DK3790 6 5 5.8 5.60C
Armaviresski 5.5 5.6 4.8 5.30C
Argos 42 49 4.1 4.40D
DK3825 3.6 4.5 3.9 4.00D

izl e LD sl oslizud 170 peda 5 ol ok o313 0L Cakiie Cog i L 487 gla e *
* Means having non similar letters are significantly different (LSD%)
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Table 2. Resistance of sunflower cultivars to black stem disease at the fifth pair leaves and flowering stages

£l S gy e b oSl A e b oS
Cultivars Fifth pair leaves Means Flowering Means
1 2 3 1 2 3
Andora 7.5 72 9 79A* 53 69 6 6.1A*
HA89 9 7.5 6.6 7.7A 7.8 62 54 6.4TA*
Argos 3.7 3 4 357B 2.8 32 2.41 2.81B
DK3825 3.1 2.4 2.34 2.61B 3 2.4 1.5 2.3B

el s LSD ot jloslinal L 70 prdaw 3 il ok o35 i3 Cilibn Up - b o7 gls o SLe *
* Means having non similar letters are significantly different (LSD%).
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Fig. 1. Pycnidium (ax20), Pycniospores and Ascospores b, ¢ & d respectively, (scale bar= 10 um)
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Fig. 2. Symptoms of Phoma macdonaldii on the crown (ax1), stem (bx1) and leaf (cx1) of sunflower
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Fig. 3. Symptoms of Phoma macdonaldii on the cotyledon (a & bx1) and the stem and the back of the flower head
(cx0.5)
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Assessment of resistance of some sunflower cultivars to black stem disease
(Phoma macdonaldii)

A. Roustai!
ABSTRACT

Black stem disease caused by Phoma macdonaldii is one of the most important diseases of sunflower.
Development of resistant cultivars is one of the useful approaches to control this disease. For this purpose,
reaction of 10 sunflower cultivars to the disease was studied in controlled environmental conditions in growth
chamber using a randomized complete block design with 3 replications, (each replication consisted of 10
seedlings). Twelve days-old seedlings were inoculated with pycniospore suspension of Phama macdonaldii (10°
pycniospore/ml). Ten days after inoculation, the two cotyledon petioles of each seedling were scored ona 1 to 9
rating scale for the percentage of necrosis on petiole area. The most tolerant cultivars were DK3825 and Argos
(scored 4 and 4.4 respectively) and the most susceptible cultivar was Andora (scored 8.70). For comparison of
the resistance of cultivars at the seedling and adult plant stages, two other experiments were carried out on four
cultivars (resistant and susceptible) at the fifth pair leaves and flowering stages under the same conditions. In
both growth stages, the classification of cultivars at the seedling stage was confirmed. Positive and significant
correlations between the reaction of cultivars at the fifth pair leaves (r =0.97) and flowering stage (r =0.99) were
observed.

Key words: Sunflowers, Black stem disease, Resistance.
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