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Table 1. Characteristics of bacterial isolates used in this study

Isolation source

“jﬁﬁ‘.(’u o 1o Ol o0 $o3T par s 69T oo G
Strain T ' -~
Host City Year
X.t. pv hordei IBLS*7 Barley s~ Shahreza Lo 8 1990
X. t. pv. cerealis IBLS* 43 Wheat ¢+&  Doroud 3955 1990

* Iranian Bacterial Leaf Streak.
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Fig. 1. Standard disease assessment key showing different infection percentage on leaf surface with

bacterial leaf streak symptoms (Duveiller, 1994)
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Table 2. Analysis of variance for susceptibility values in different wheat cultivars to x. . pv. Cerealis

R T a0 b oSl e St [
S.0.V df Ms F Prob
Replication BES 2 54.780 6.23 ** 0.0028
Treatment Sl 51 1533.385 174.7 ** 0.00001
Error (IS 102
Total i 155 79209.147
c.v.=7.96% C.V.= VAT 1l Ol i oy

** : Significant of the 1% level of probability.
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Table 3. Mean percentage of leaf infection of 52 wheat cultivars to X. t. pv. cerealis

o2 iﬁ\_:, Slotes asf.w,f o iﬁ\_:, Shroben Ls-f.ujf
ST e 3 i ) S, ST s oS 46
= JARSIPCE = JARSISE]
g5 ) Mean percentage  Grouping of g5 Bl Mean Grouping of
cultivar of infection on  pathogenecity cultivar percentage  pathogenecity
leaves of infection on
leaves
Tabasi b 8.333 G PK PK 65.67 A
Karaj I1T ) 8.000 G Ghafghaz Slas 65.00 A
g:fgr}rﬁez Sl a5 7.667 G CrossShahi  _sls s  64.00 A
Soisson RYWEW 7.333 G Sardari S5 e 64.00 A
Gospard 3Ll 7.333 G Golestan o8 62.67 AB
Zagros oS0 7.333 G Adle Jus 60.00 ABC
Shoeleh dlnds 6.333 G Gascogen 05558 58.33 ABCD
Inia 66 L 6.333 G Sabalan Ry " 55.00 ABCD
Navid Ly 6.000 G Azar 53T 52.00 BCD
Kavir S 6.000 G Sefid Bafghi Bl Lk 50.33 CD
Darab2 Y olyls 6.000 G Bezostia w3 50.33 CD
Cross Alborz  ; Ji .18 5.667 G Sorkh Tokhm o5 50.00 CD
Yavaros alsb 5.333 G Roshan 1Y) 49.33 CD
Kaveh oslS” 2.333 H Khazar 1 \ 47.33 D
Mahotee Sl 2.167 H Mv-17 Mv-17 27.67 E
Maroon O,k 2.000 H Yee-nac Yee-nac 24.33 EF
Shiroudi 39,5 2.000 H Arvand Mutant it 4 £ 23.33 EF
Chenab ol 2.000 H Mahdavi Sadge 22.67 EF
Niknejad S5 2.000 H Karaj II YeS5 22.67 EF
Bayat ol 2.000 H Quds gest 22.67 EF
Moghan I Y Ole 2.000 H Omid Al 20.67 EF
Morocco S asse 2.000 H Bolani Vs 18.67 F
Cross Azadi 55137 1,8 1.833 H Atrak &S 5l 17.67 F
Alborz 50 1.667 H Zarrin )] 17.33 F
Hirmand NUPJOIN 1.333 H Naz 56 17.33 F
Arvand Ll 1.000 H Karaj I Ve S 8.67 G
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Table 4. Analysis of variance susceptibility values in different barley cultivars to X. ¢ pv. translucens

Sl o e 3137 4y b Sl e b o
S.0.V df Ms F Prob
Replication SSS 2 4.528 0.4089™
Treatment Sl 11 1034.081 93.56 ** 0.00001
Error [ 22 11.073
Total Js 35 11627.556

'/.\cla.d,:)laguj;«g)b@u\rg;q:**LnS

ns & ** : Non significant and significant at the 1% level of probability respectevely.

C.V.=897%

C. V=LA il )l Sl ks o

oy Xt pV.hOFdeiqwﬁJMCB)‘L;hdfﬂcE»;J}ijbaé\.f—Od},\?-

TN S = e g S gl
Table 5. Comparison leaf infection of 12 barley cultivars to X. t. pv. hordei

L»gfﬁcla“vf:jﬂ.w):af\;lta

T 53 el il s 055

) - . .
Culti Mean of infection percentage on ARSI
ultivars . .
leaves Grouping of pathogenecity
Zarjo 5 55.00 A
Karon RIS 45.00 B
Dasht s 37.33 B
Goharjo Y 36.67 B
Torkaman PS5 21.33 C
Kavir 25 11.00 D
Jonob < 10.33 D
Gorgan4 L€ % 9.667 D
Sina Lo 8.000 D
Aras o 2.667 E
Eram ¢ 2.333 E
Valfajr il 2.000 E

AL 0Ll ol STy b5l 4 caanalS
ob&wjé,t_u.wuﬁﬁmﬁwwm
LS s osl—de gy 5l eslinul L (1447)
5 Saglie L5l 4 plaSl (Alizadeh et al., 1995)
ob&,,ﬁﬁd.,l:_:.,\_;;,.sq_xzswct_;,\g.ﬁ.ﬂw
S0 3 55 Olallas > 55 ((Tillman et al., 1996)

f;J)JTMJJO‘ﬂerJWLSJ;O)‘J;‘

5 s A S esleul gy el Sl
Cnglis Calises - shaw (Milus et al., 1994)0] JICOWS
ﬁ‘*—:jﬁ‘dfﬁéﬁ)ﬁ‘)éﬂ)—;é;l—f“iwfg
Olie 5 sz 48550 5 Sl il 5 55 (o 5
il LS o (ST a3 o 11y (65ley
55 (Alizadeh et al., 1995) o1, \San 5 03 e .3 o3
£ 3093 &ugﬁ;.\)}TM)bdﬁiianw\iA\{



"?Jf“"f“‘k’“fu)lg}:“sb"

B - PO P gt & -SSP g P T R
L Casby 5 Les S Sl o354 (S olaw slml o sllas
23 Ao e sl (Solo S8 0 1) 03 50l a3
dS b onsh) s les s bil o 5 a8 Jl>
Jome ailate i (S (oo Ll 54 (S 5 035
0L (Tillman, 1994) el a5 (6, 5b 4 e3,ls asle T
Joole 0 s 5, S L) 59 3 48 il
s L3l 5 g Jolie Sl
3 ook iyl wlel 585 (Genotype < Enviroment)
Sdd 457 Wsls Ol (Tillman et al., 1996) 0, Kan
el r*—f 5588 6o 2 G0l PSS Gk
o NAE Sl 53 (g 035 /¥ NAAY Jlu 3 GA2I
(Pavana 76) V1 Ulsl o3 opizrp 3L Sals N
2 S SL el ol S 35 b
A b e psl e 0B, Ol e 4 S S
L sl (Duveiller &  Maraite, 1993)
r_SJ OT a8 sls olas @Lﬁ (Louisiana)L_SL ;54
slgtis 5y opl 51 ddb oo e Jasee Lail 2 0T )5
Calibe pL5 51 o slin by Colm Oljn 57 35 8 0
).”ch;a_L"o'uLgﬁ-.]aj\fZ):uL:LajT:)}»ﬁ-}€4f
73 e i S s g 0 o)
(Alizadeh et al., Ol San 503l ;—de sla w)
L Ol ot o5 ol S, 1995)
Coeglie 5 5 A5 5 05 S pl,l 5 55T (Dl
,uﬂ)u;,_?¢u)\j_gj;,1_ﬁ‘°,1§‘¢xf¢s)\w
e )
S ! il

(sl el bl & e oy 5 oKl
b S ok 6 ag 5 el Dlades du e
SBT Sl i 5 oS Calbee 551 55y dluyl bl
TS SR Slad ange b (e el
2l bl 4 5i8 Sl s S Olejle 4 4l s
LSJQTV_(:- e 53 GBT 5l 55 5 SIS 05 ges
Sloos b o Gla s 5 4o plnil bl
Db o S15548 5 J§.‘..S

(o Ll 5 Coaslin 551 S 55 (555
oS Sl 0T 5 Gl ol 53 i3 gad 05Lizl ol
Syt ly ST b 28 (Duveiller, 1994) L 5
Slas 5 .Bijigoav.aoTj M):wﬁ@jiﬂ
23 )L L85 Oljen 131 61 I s 5y 03 505 e 5
s oslimal 58I ol 5 3T do s Oljee puns
9 Smaglae gy 5l Jool S o g 4 s 4 e
Aol s b g 5 pkS il plB)) i Sl
(Alizadeh et al., 1995) O LSea 5 03l jde Slalllas I
Jm;wou_;,_?”.\_;fq_h»cu,\wu
o (5035 AL S Gl 06 ) sl
S o5 4 Sl OLSS SIallS 5 (slas e L5
ol s Coeslan g Comlas Ol G 0L Cgplie
jJC)_:‘)Jobww‘.’)f65)‘%‘)0}’0‘&3&)‘1&
G OESs emd 93 3 st e el G
AT Jol e 53 SRS o S el
ol S aas e olas 1y SLEMs ] glas e
Slas e Slao T &S o 03 35 s S|
wsls pilsee 5N Wlg oo glillS Sliole3T L

ek AsL
el wlsy e 6 S laip pul ol
PR BN R Sl las 50 Dlas LT
L5 55 e e ol - S OV
e 5 s Oladss a8 | 5 b Dyl
3503558 Sl g 55— 5> (Millus & Mirlohi, 1994)
545 ol Jole 6L p el AV o S
}cu)\&ﬁﬁg,.‘»)u.e;lévp @;:45;\; Ol
o= 03 Sloles Sl B Sl ol glao sl
SNl 5 ST o )15 3 5 Ly il
o by f”\;f 3l au,l9 VY (Cunfer & Scolari, 1982)
s gas 03 0T g 5 ok ()15 Jale (5 ST S o ol
s s SiolaT 555 s plb,l aS" disls Olis
Salits ol Sl ps Ghyls Cadides (sl oy !

RS SLo. Y



WAY Hle ) o)l Lv.i..i' RIS L”QIJLI JGIJJ. C}Lo I

References

Alizadeh, A. and Rahimian, H. 1989. Bacterial leaf streak of Gramineae in Iran. Bulletin OEPP. 19: 113-117.

Alizadeh, A., Sarrafi, A. and Barrault, G. 1994. Genetic variability for Xanthomonas campestris pv. hordei
and pathogenicity variation of 13 pathovars strains in barley. Quatrieme Conference Internationale Sur
les Maladies des Plantes. BORDEAUX-6, 7, 8§ December.

Alizadeh, A., Barrault, G., Sarrafi, A., Rahimian, H. and Albertini, L. 1994. Identification of bacterial leaf
streak of cereals by their phenotypic characteristics and host range in Iran. European Journal of Plant
Pathology. 101: 225-229.

Alizadeh, A. 1995. La strie bacterienne des cereales cause par differents pathovares de Xanthomonas
campestris en Iran. Identification, repartion et edude genetipue. Ph. D. thesis. 162 p.

Alizadeh, A., Sarrafi, A. and Barrault, G. 1995. Genetic variation in partial resistance of wheat cultivars and
in pathogenicity of Xanthomonas campestris pv. cerealis strains. Journal of Genetics and Breeding. 49:
309-312.

Akhtar, M. A. and Aslam, M. 1986. Xanthomonas campestris pv. undulosa on wheat. RACHIS, Barley and
Wheat Newsletter. 5: 34-37.

Attari, H., Sarrafi, A., Garrigues, S., Dechamp-Guillaume, G. and Barrault , G. 1996. Diallel analysis of
partial resistance to an iranian starin of bacterial leaf streak (Xanthomonas campestris pv.cerealis) in
wheat. Plant pathology. 45: 1134-1138.

Boosalis, M. G. 1952. The epidemiology of Xanthomonas translucens (J. J. and R. ) Dowson on cereals and
grasses. Phytopathology. 42: 387-395.

Cunfer, B. M. 1987. Bacterial and fungal blights of the foliage and heades of wheat. Wheat and wheat
improvement 2" ed. ASA. Madison. 528-541.

Cunfer, B. M. 1988. Bacterial disease of wheat and their potential importance in tropical reigons. In: Klatt, A.
(ed) wheat production constraints in tropical enviroments, Cimmyt, Mexico. 263-273

Cunfer, B. and Scolari, B. 1982. Xanthomonas compestris pv. translucens on triticale and other small grains.
Phytopathology. 72: 683-686.

Duveiller, E. 1994. A pictorial series of disease assessment keys for bacterial leaf streak of cereals. Plant
disease. 78: 137-141.

Duveiller, E. and Maraite. H. 1993. Study on yield loss due fo Xanthomonas campestris pv. undulosa in
wheat under high rainfall temperate conditions. Zeitschrift fur Pflanzenkrankheiten und Pflanzenschutz.
100: 453-459.

Duveiller, E., Van Ginkel, M. and Thijissen, M. 1993. Genetic analysis of resistance to bacterial leaf streak
caused by Xanthomonas campestris pv. undulosa in bread wheat. Euphytica. 66: 35-43.

Hagborg, W. A. F. (1970). A device for injecting solution and suspension into thin leaves of plant. Can. J.
Bot. 48: 1135-1136.



")’J(*Lfdk’“{‘uﬂjj‘}"

Johnson, J. W., Cunfer, B. M. and Morey, D. D. 1987. Inheritance of resistance to Xanthomonas campestris
pv. translucens in triticale. Euphytica. 36: 603-607.

Kursell. W. S. 1991. Bacterial steak of wheat: Methodology, Screening for resistance and assessment of yield
loss due to infection. M. S. Thesis. Louisisna state university. Baton Rouge.150pp.

Leben, C. 1981. How plant pathogenic bacteria survive. Plant Disease. 65: 633-637

Milus, E. A. and Mirlohi, A. F. 1994. Use of disease reactions to identify resistance in wheat to bacterial
streak. Plant Disease. 78: 157-161.

Sands, D. C., Mizarak, G., Hall, V. N., Kim, H. K., bockelman, H. E. and Golden, M. J. 1986. Seed
transmitted bacterial disease of cereals: Epidemiology and control. Journal of Plant Protection. 4:
127-125.

Schaad, N. and Forster, R. 1985. A semi selective agar medium for isolating Xanthomonas campestris pv.
translucens from wheat seeds. Phytopathology. 75: 260-263.

Schuster, M. L. and coyne, D. P. 1974. Survival mechanisms of phytopathogenic bacteria. Annual review
phytopathology. 12: 199-221.

Shane, W. W., Baumer, J. S. and Teng, P. S. (1987). Crop losses caused by Xanthomonas streak on spring
wheat and barley. Plant Disease. 71: 927-930.

Smith, E. F., Jones, L. R. and Reddy, C. S. (1919). The black chaff of wheat. Science. 50: 48.

Smith, E., Shane, W. W., Baumer, J. S. and Teng, P. S. 1987. Crop losses caused by Xanthomonas streak on
spring wheat and barley. Plant Disease. 71: 927-930.

Stromberg, K. D., Kinkel, L. L. and Leonard,K. J. 1999. Relationship between Xanthomonas translucens pv.
translucens and Bacterial leaf streak severity on wheat seedlings. 89: 131-135.

Swings, J. G. and Civerolo, E. L. 1993. Xanthomonas . 1ed. London, Chapman and Hall. 399pp.

Tillman, B. L. 1994. Breeding wheat for resistance to bacterial streak caused by Xanthomonas campestris pv
translucens. Ph. D. thesis. Louisiana state university. Baton Rouge.150 pp.

Tillman, B. L., Harrison, S. A., Russin, J. S. and Clark, C. A. 1996. Relationships between bacterial streak
and black chaff symptoms in winter wheat. Crop Science. 36: 74-78.

Tillman, B. L., Kursell, W. S., Harrison, S. A. and Russin, J. S. 1999. Yield loss caused by bacterial streak in
winter wheat. Plant Disease. 83: 609-614.

Woo. S. C. and Smith, G. S. 1962. A genetic study of leaf sheath barbs, Auricle hairs and reaction of stem
rust and black chaff in crosses of (N105xNdl) and Nd113 with coleny wheat. Bot. Bull. Acad. Sin. 3:
195-213.

Wiese, M. V. 1987. Compendium of wheat disease. 2" ed. APS Press.

Young, J. M., Saddler, G. S., De Boer, S. H., Vauterin, L., Gardan, L., GVOZDYAK, R. I and Stead, D. E.
1996. Names of plant pathogenic bacteria 1986-1995. Review of Plant Pathology. 75: 721-762.



