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Abstract:

In this article« the activity of Harpin protein in reducing the pathogenicity of

the Bacterium Xanthomonas translucens which caused Bcterial leaf streak
(BLS) on wheat was evaluated. Two isolates of the pathogen Xt10 and Xt4.2

were used« and the wheat cultivar Sham 6 which is susceptible to disease.
Harpin treatment showed decreasing in infection severity in both isolates
(14.8¢ 13.2)%. respectively compared to the control ; Whereas« the rate of
infection severity with isolate Xt10 was 6.4% in wheat seedlings treated with

Harpin compared to control which was 43.2%¢ while in seedlings infected
with the isolate Xt4.2 it reached (5.2¢< 39.2)% for seedlings treated with

Harpin and water¢ respectively« decrease infection severity of the two

isolates was associated with a decrease in bacterial growth in the tissues.
Where the decrease in the bacterial count of the two isolates began 72 hours

after infection« and the count was 50 times less in the plants treated with
Harpin compared to control for isolate Xt10 and 120 times lower for Xt4.2
isolate. As a result¢ harbin protein is effective in reducing the pathogenicity
of BLS on wheat plant.

Key words: Harpinc Wheat« Resistance Inducer< Bacterial Leaf Streak:

Xanthomonas Translucens.

10 <2



Gradlls 52 iy llall Xanthomonas translucens &S 3hs¥) Jahas Lyi alas maill daglie jaint & canlel (ol o dullad

OLY) Gl iy Cim 25l Bpall 4jogand) 8 4adY) Cum e S Jgmnall el il By sAimagal) Al
Jian o palyia JCh Y] 8 L 357 ) AabalDlls Ablal) @lalea¥) (e Jola saal apay ¢ Anal) 1331
Jswanall Jolll jpaxill img LY e 4Y 0 () (e oo gl 2ailly culpiall e dailill ) deas off oS
-( 2007Maraite et al. ¢1990Mehta ¢ 1989Duveiller)

O e el b madl) Ao i) (58S el da el Ao il abadil) iy G Banae Giladd gkl
Aol G ang o cdygan b madll Ay shlie el 8 flan) JASY) (550 (myall 52y ( 2009¢Silva et al.)
(Yoo csria) dadll (gin (Ao il (e ddghadd) C¥3all g oana e (AAT.Y) CulS pmyad) 1aa cY3al dudassl)
Gyl dals (YO ¢ mllaall) G el L€l cijal ddide Ay 5ok N dsms duyous o3 58] ) cipglil
Ciiall 138 7 AT Gua (1987 canad) 17 5n Aol casldl) mal G o by lim) <5 o duyg 830 J5Y
¢ 1990<Mehta) % 40 oo i Lo ) dea 8 A} 3 388 Lol Caneds Allall LaliY) ailina pbyy el dladll (g
25 <% 30 —10 Jolay Les A (a1 (g ity Gum Cagand) Lae g e o800 3aall 138 352 ¢ 2007<Maraite ef al.
Loyl Clyantionn  aad (JC Al g cahyall Al A dlsa a5 Xanthomonas translucens \L)iSs e (il
¢(2002¢Phutt Akhtar and ) &8l e dwlus Jajp jedaig 1986)¢(Sands ef al. g3 by e ¢hiay Lihlis Al
i (553 U e syl eliig Ll LSl sda 5laa LS L(2012¢Adhikari ef al.) DUIS diase ¢ laSsl £l
((1987Kim et al.) Go Y +—+ b~ Glaya xe (ice nucleation activity) slall 2aai

AS I dely S Al daglie Cilial dcl) )y ducl)) 5l g L) G il CullY) e 2Kl (mbal) dadlSa aam
Sands ) (af dse o) culleysdlls sl gk JSE e jmnts ALl AailKdly . 1997<Duveiller ef al.) &lay) o
el daall syl yue Jilay alady eyl aam Gl (ol daa o d5gliia 8ysdad il sale =Y ¢( 1981cet al.
SAR Gl Aslgall Lagaall ) duage dueiall llaial) 3aas ) sl vie Lagliall ciine ) iy pal pes
(2003<McDowell and Woffenden) o) e (o daudy de ganal daslia il Jaxs Sl

McDowell and ) &ewi€all 4leal) dagliall (i panl (ga55 Al At ) Cliiall el (e clel) (g e 2
Erwinia amylovora =S gt clill 2 el Lyl e &\)_'J sae Cpolell (yfig e @i ¢ 2003<Woffenden
Hrp &sdl e s5ind Ll Lol s3a jaan G (2007¢Reboutier ef al.) clalall e LU Zadll) (2 yal Lyl
4)la3 52l) Messenger™ zite Ll les AWKy Caiiay .( 1999¢Perino et al.) harpin Capla (ofig nll 8apall N
plant Sl daglae (ayad’ Caiuaill 8 2k 585 low risk pesticide 8)shadll (aidia 1 adl e (el oiig
-(2004<Kothari and Patel) "defense booster (PDB)

O oy e olat lblal) daglie iasyad & Asal) 3 dasal e mealal) Guaial) & Casal ) Bl luhal) cay
CRENEE. I SHD i Sy JE (L 7 1 SURMDS P ) SNG4 [P SRS [P [F Y5 S, N [P SRRCR N )
Lzl b ddadiyadl PRI @liyse o il ) cuoled) (i ym Arabidopsis Sl Gay sayad ¢ 2013¢Choi et al.)
P.syringae pv. tomato y Peronospora parasitica \gie clia yaa 5221 daglia ol aile LacaSall lgall daglaall Jadg
e Laelhall Jadll 3535 A L) illiyon o uail) ) (AT &by 8 culedls aal) Aalaw sl ( 1999<Dong e al.)
X.oryzae pv. oryzae sayaal 3ia 4098 daglia 3,0l Ao (plel) udad aysg ¢ (2004<Peng er al.) PR1b 5 PRla
e S el aladid &3l <(2008:Chen ez al.) Jaslly sl <l gyl & Magnaporthe grisea Liayedls

10 5~ 3



Gradlls 52 iy llall Xanthomonas translucens §iSd) 3))s¥) Jalads Lyas olat madll daglie juad & omlel) (g Allad

A s (X axonopodis pv. citrumelo) (ayedll (o il Slicacall (6,501 agill (i ya sahel (alaasy J &
2 @heY) sl eLj V oamg culell dadll jeda cilegse (Al Ay ¢( 2011<Boro et al.) citrumelo ) & Joo
(aSl) aaill) oale V) 5ad Ciad o8 (Jadll @l i yadd) Xanthomonas campestris pv. amoraciae strain 704b
(2001 Ahmad ef al.) 3wl Lylae /£ dusty pahe¥) (mlaasl ) galel) dlalae ol Gam (ol A= 2

il o CalAal Jabadl i€ dndalya) A dae sl i Aullad i ) Audlal) Al cidoa

: @ilskally dlgall

($las) Dy e cra madl) o Giliall Lbanll (e ye LYl 4l @iy 1 L mall s 1ASll Salall
NAREN

Erwinia amylovora \.)iSs (e Hrp N 3556 Jead 22y )01 48l 8 8 Llsa zite Gala (g 0 a3l 1 el
350 o) S Aol adiely g Yo s medd Gl (Ao g oig sl (e Fubeal HSI5 Capan cele L bl gy
galea Lyl

«Xt10) Xanthomonas translucens i (e (i yae Oitlaa ilie dahll sda 8 axdial :§idall 4 picl) dljal)
o Sl (e calie um L (3dad Aaals —Ael) 3 AS — bl Al aed 8 L, Gaba) e e cidal (Xt4.2
Y abre yhaie cloy caled 5 ¢33 EDE sadd ¥ asnigeall Cuysloin Jolaes Latass 2alal) da) askad 2es Lilas
) e WSS ) A (s daEs Yo sl g cpina ke ela cilial) cuinda o el agaagaal) CuylSonn G
A lalias ( Glucose 7 g/l and Agar 1.5 g/« Peptone 7 g/l¢Yeast extract 7 g/l) YPGA ale (53 aug Ao &pdig
el VY 5ad Ge YA Bha day e GLY) Chicasg gk aliasS A/ mg o+ Cyclohexemide

M S O Bl Giss Lele Jias S a0 efall due bl (ggae cupal aiall dualay) Bl Las)
0938 (A Aegyde a5 )0 ans el by Gl g Gaa lldy B (o phne g o3l il dik Ja / ofu
LSk Aginal) cihalll cula o Dl Afegaia V1) Bslaaly 2 ¥o—Y0 glha Cagyla cant cusill e (gyins ASaudl
G gorad 5aal Liagy L) Coomniy L apall odatl Alall dshayll cpaalil goaall o (I6Y) cle Ll LA (5lils
s egoral) dahaie Joag OlSe @Y (Ao Shaa) /5 sl i) Galyel el s (3 diiasee Al yicl
(1997<DUVEILLER et al.) sabel) i jseks axe die i jae

Aels Y e Glyanics (e e fofu) o 5S5 65K GBlae Jgas (bl YPGA (3 Jawg e oiilial) SIS cuas
) ol S5slan au Vo Sl Bpia panal BT Al Gl gl I ey rpall) (B Xt duayall BaG) (ha aal)
el el Gl &l ase Yo ens Shaldd) Gilage )3 0 Ganal US 3 acageJidY) (e duffiag Lujis ()
Vo) Clald) Cruat Gl cady Aol $A e o(Alabee S50 Vo v) labal) clall salalls 5 daslua Jajd iy o) 585
B Caaddg ) oMY 5K Gudlaall s (Xt4.2 Ajall ()5S Blaa (SUEN anidlly Xt10 Ayl (550 Glealls (8500
O s Sland) d3)gl) e Lladl daliall e alae) @lldg (ol Vo s AlaY) sels day Aalal) daiel) (raca ) yuall
: (1994<Duveiller ef al.) Loy 524 alu 335k

Aol dalie e /) st daidl = )

48)5)) dalus (g /0 o daill = ¥

10 < 4



Gradlls 52 iy llall Xanthomonas translucens &) G3s¥) Jahis Lyi olas meail) daglia Jaint & cunlell oig o Gullad

Al dalias e /) ¢ aad dardl = ¥

A5l dalise (e YO aks daill = €

ysl) dalise (e /100 ais daiil) = ©

(Y4Y+ «Wheeler) aabaall (335 (a)lells dlalaill ibilallg aalill (pe (S duia jall 5250 Cascid

clalal) sae® L) Ay Aol [ (Bl days * dayn S 3 Ailasl) clolal) aae) gsane = L) 5240 sid) Zousi
3

) dlelaa 2ay Cun (2007¢<Marmey ef al.) dinh 38y (@S el Ayl pladials 1 GhsY) 5 G gall) au
o5 Cras 93] (s (ine dlanlss el Adnplas A0)aSH Il dlalaal) 3hsY) cunel colall aalally Cunlel) Gy
e da ) 3 gade Gayd US55 aas 0.0l (sl il (re gl T Sdee i dalugsg ol Jlae oy ddl]
Griw b Ao ey il K ) JS e 38T Y TV T T Gl sae LAy akee ylabe
Al il o Lyl 5805 Cupnen a3 (ag eclelydll cdals dela VY ans YPGA ale (siie Jaws sl
Lginall Go,dll b T lasl ehal Gub oo bl clla. gl (gdal) wlesl) 3205 aalally culell Alalaall LSl
L Lally algl Aleleal) Sl 3 (550 slaxll

Legl€iny (YPGA) ) sy (Ao Lgieh) aie (Xt4.2 «Xt10) dwhall 3 dexdioal) 50 el cojod sgilail)
vie gatil oL Y ) caabiad o(Va) JSAN ale (£-7) da Calgal) daliiie sladde Laane 4aji0 AaaY shiea Cilarios
o Lrabeal) Jji s (Uil K I Y Jloa Lgaadti ¢ lanSo¥ ) LY ddle cphe daval Al .2 YV da
«Adhikari et al. ¢ 1986¢Sands et al.) 1 Gy Xanthomonas translucens LyiSl Zaadsail) Silialgall 1384 ol
(2012

GES e 1l Ciia mad by e Al (goaad) cujal cVhal) Lucalya] (o ST il dualey) 8,080
water elall aadis Lla) (ahel Ciyels um (geanll 5yl (e gamdd DA LLaY! (bl Llag do [ cfu V" 63S5
(DUVEILLER ef al.) 5,S3 L Gilse 1385 (Vb) JSal 423 53l 3 heals gsaell (o Aol £A 20y s0aKing
el (goaal) dilaie b Aslil) dawdl by eldll audi e Blae (5S5 duasaall iial) abel o (1997

b a

dac ) (geal) e Aaili il Galel :b < YPGA sai by o Xanthomonas translucens LS Spariena a (V) JS&d)
N ald madll e JeXt10 Y Xanthomonas translucens L i

10 5~ 5



Gradlls 52 iy llall Xanthomonas translucens &S 3hs¥) Jahas Lyi alas maill daglie jaint & canlel (ol o dullad

< hid) elally el 1 als madll Cia dlelaa aa i) (B Xt Ludasall Bil (e aal) (B Gaulgl) ouig e Ll
o b e Talaiel Aalall da o) e ) pall 38 Bely8 Al (g sl oliall iU leally (gyaalls
b Gl A (e i Ganlel) Gig B o il cujelily o 1970¢Wheeler) dsla 5 ( 1994<Duveiller et al.)
G celall 2Ll Ldigdipall il 45)lke cpilall M Calal) Jaladnll Lyl daimpall 50 g T L e el
Gladls (ggaall xie (Y1) mad 83 0+ Jual e VT (8 Ll Aalaal) bl e iapal) (aliely ALY cjela
Bad Caehe o B2l Cuuaddl gl aiing ¢ SN 3laall il (4YY) 00 deal e 80l V) ey JgY) (5<H)
ol b pa (2l ¥)Y daally (@bl Vo) ) sl ) V) Glaalls Blanas canlells dlabadll o) 8 Gy
3 Liginn Gcapl 50l canl Lt ¢ (00h) ¥ Al (@hols 9) ) dspall Y cegis U Glaalls slaed) L
e @aeigs (1) v Bl L) ilial) S Haaall 0 A8S e GlaY) ciyeh G oLl b dlledl) ol
VA)Y 5 (300)V) ) claally Jo¥1 Blaall Aually (501 ¥) €5 (53L YY) ¥ 5 (804 10) Y5 (50L Vo) ) sl
bl 8 71.¢ (Wheeler 1970) dlslen Guakst die Alal) 523 G cadlyg ¢ S Gladll (3551 0) ¥ 5 (500
Glaally Lpaeal) pald) 8 cialis ¢ Jo¥1 Gleall TEFLY SLaY) 508 Lo 4 ity 31 28 Lall 4)lke (plglly Alaledl
A ot ol dlales (gl o(V)dSa st e elally canlells ddabaall @l palall Gl % (F4.Y 0. Y) S
i) és Ganled) Odis e of e da 1y caalall djlae sl e % (V7Y ) £.A) ) bl laY) sad

celal daLally 45jlae hald) 3 pahe) joels slbajly ayall skt cpe o ) b Aslgall dagliadly dac il

dlaY) sad duud

50.00%
45.00%
- 40.00%
— ——  35.00%
— ——  30.00%
N | 725.00% MHarpin
— — 20.00% Control
— — 15.00%
— — 10.00%
! I
Il 2 e [ 0.00%

Xt4.2 Asall AaYl 835 i XEL0 A3all Aol 53 s

(W) LA Alalaally ¢lells Alalaal) % ol Ciina gall) il o CilAAN) Bbatl) LytiS cha il Lilual) S e (Y) JSa)

pabel Jalitg Al LSl ducalyeY 4miids 8 cunlel) gl Aullad copelal Sl ciluball e el 3855 il o2a
=i cblall e culel) aladia) Gua < 2001<Ahmad et al. s 2001<Boro et al. g5 Cell L e Lgiads Llay!
sl et oty ally sl e Jadll e (9iSl akilly clicasall (650 adall iy Al el (e

Xanthomonas

10 < 6



Gradlls 52 iy llall Xanthomonas translucens §iSd) 3))s¥) Jalads Lyas olat madll daglie juad & omlel) (g Allad

¢t o) dahise doie) iy o 2alally kel dlalaa 8 (S aall el sl syl dal) Ayl (SIS gail) i
sl (mlesl Ty 28 cpuglall Adsdipall 3hs¥1 of i) cuing ocyilall ST de b (A9 <471 VO (VY (0) (£A (YV (Y§
Omlell Lasdipal 3)3Y) A (0Kl gal) (gl s tegorall ehal (e Aol VY aey 20 Lall A3jlae Xt10 Ajall ()<l

(¥) JSE0 (soaall (ho Aol 49 2a0 20LEN (e B B0 000 1) ey in alddY) paiadg 2Ll Alia 50 O

Xt10 Al (5 il gail

EREAN
——

120 100 80 60 40 20 0
(Ao ) dsia 30 Bl

=
o

=& Harpin
=i— dH20

O L N W P U1 OO N OO
log10 (CFU/ml)

Ol aa slall 3aLadly cpsledls Alalaall zall) (3l Ao Xt10 dilapanl) Ajall (50l galll () J<id)

Xt4.2 A3alls (goanll (e Aol VY 2my (55K slaaill 6 (aledi¥) Tay Guon Sl A5l Aieally )5S i) Caids o
Voo o i S 8Kl slaail) Galias) iy 3 Lall Tk (el dlabadd) cblall 8 55e VYo o 3l slaanll (S8
(£) JS& Xt4.2 Az paall Ajalls (gpaal) (e dole 19 2ay 2aLal) (e Ly By

Xt4.2 Al (g a8l galll

.—-\.\
_*A“\\\
\\

120 100 80 60 40 20 0
(Ao lus) A3l Baall

=
o

==&=Harpin
== dH20

O P N W b U1 O N OO
log10 (CFU/ml)

Ol g slall aaladly cnaledls Alalaall el (3l (Ao Xtd.2 ddajaal) Ajall (50l gaill (£) JSA)

10 57



Gradlls 52 iy llall Xanthomonas translucens &S 3hs¥) Jahas Lyi alas maill daglie jaint & canlel (ol o dullad

Bae i Cus Jlady i Gl Alalaal) ail) (35l (& Gliall AST (8 sail) 3 Jealal) il o lael WiSey
e padds (e 430 (2007<Maraite ef al.) b 35 LS (ayall by Jlinl S LSl 55 paliasl of @l
1987)«(Schaad xS ¢ LSy (g5nall Cuvaal) A1 ()0 ainal) ans imnddy Calidl) Tadadsl) (ym e Al
cdaall 8 diaye Bl Gaaat Y (/L) Bpanianall 55%a Aa Vv e J8T S Lgilgen 05S5  shll o
S Adial) del3 sane 4o /LS siea 30S5 ) dyeastl (g9l el 4l ( 1988¢Schaad) geaasl LS
el ealan

A (e (sinall Qi) 3 5eliS 53 Llae i) a)lgd) s e o 0 Oinpaill SIS 8 cpeds A bl e Tl
el il 8 Caladl) Jalaal) Lol (i€l el agians AlaY) sads

panad G Lty A A saaal )3l by cdial) 8 cuolel) Gig 1 6S il Alia il sha) tibiagdl)
Lol iy pabal o dilled Luha oLilly i paall Wil madll daslie

10 5~ 8



Sl 52 sl Ll

Xanthomonas translucens §iSd) 3))s¥) Jalads Lyas olat madll daglie juad b omlel) (g Adlad

References:

IR b€ padnils i) e (6Kl (3 daladsy aral) aaiil) age EadlSa L (VAAY) Lalga o
el e (58S baladsl) (i yal dnddl Xanthomonas translucens <Yye Chagi (Y 1Y) .delan) mllall .

Ul gadll Ahsl) jbad) pa leleling ciuygu b bl o 4,50 alal) Ciaagi (Y00 V) Lglas ¢ gaia

10.

11.
12.
13.
14.

15.

e V4 (C_a\_ul\ z\::lﬁj (xu.é) cals daals ‘z\.c_b)l\ < c)e'lu;t.q 2\.““:)

dada ) ~V.(C_ﬂ,\ﬂ\ 2\9\3} eu.é) ¢ (e daals ‘ELC.\))S\ K ‘)eﬁu;u
Adhikari, T.B., Gurung, S., Hansen, J. M., and Bonman, J. M and Bonman, M. (2012). Pathogenic

and genetic diversity of Xanthomonas translucens pv. undulosa in North Dakota. Phytopathology 102
(4):390-402.

Ahmad, M., Majerczak, D. R., Pike, S., Hoyos, M. E., Novacky, A., and Coplin, D. L. (2001).
Biological activity of harpin produced by Pantoeastewartiisubsp. stewartii. Molecularplant-
microbeinteractions, 14(10), 1223-1234.

Akhtar, M.A and Bhutta, M.R. (2002). Detection of bacterial pathogens in seeds of wheat, paddy and
cotton in Pakistan. Pakistan J. Agric. Res. 17 (3):273-281.

Boro, M. C., Beriam, L. O. S., andGuzzo, S. D. (2011). Induced resistance against
Xanthomonasaxonopodispv. passiflorae in passion fruit plants. Tropical Plant Pathology, 36(2), 74-80.
Chen, L., Qian, J., Qu, S., Long, J., Yin, Q., Zhang, C., Wu, X,, Sun, F., Wu, T., Hayes, M. and
Beer, S.V. (2008). Identification of specific fragments of HpaGXooc, a harpin from
Xanthomonasoryzaepv. oryzicola, that induce disease resistance and enhance growth in plants.
Phytopathology, 98(7), 781-791.

Choi, M. S., Kim, W., Lee, C., and Oh, C. S. (2013). Harpins, multifunctional proteins secreted by
Gram-negative plant-pathogenic bacteria. Molecular Plant-Microbe Interactions, 26(10), 1115-1122.
Dong, H. P., Peng, J., Bao, Z., Meng, X., Bonasera, J. M., Chen, G., Dong, H.P., Peng, J., Bao, Z.,
Meng, X., Bonasera, J.M., Chen, G., Beer, S.V.and Dong, H. (2004). Downstream divergence of the
ethylene signaling pathway for harpin-stimulated Arabidopsis growth and insect defense. Plant
Physiology, 136(3), 3628-3638.

Duveiller, E. (1989). Research on ‘Xanthomonas translucens’ of wheat and triticale at CIMMYT.
Bulletin OEPP/EPPO Bulletin. 19(1):97-103.

Duveiller, E. (1994). A pictorial series of disease assessment keys for bacterial leaf streak of cereals.
Plant Disease 78(2):137-141.

Duveiller, E., Fucikovsky, L. and Rudolph, K, eds. (1997). The bacterial diseases of wheat: concepts
and methods of disease management. Mexico, D.F.: CIMMYT. 78 pp.

Kothari, 1. L., & Patel, M. (2004). Plant immunization.Indian journal of Experimental biology.42, 244-
252.

Kim, H.K., Orser, C., Lindow, S.E., and Sands, D.C. (1987). Xanthomonas campestris pv. translucens
strains active in ice nucleation. Plant Disease 71(11):994-997.

10 =9



Gradlls 52 iy llall Xanthomonas translucens &S 3hs¥) Jahas Lyi alas maill daglie jaint & canlel (ol o dullad

16.

17.

18.

19.

20.

21.

22,

23.

24.

28S.

26.

27.

28.

Maraite, H., Bragard, C., and Duveiller, E. (2007). The status of resistance to bacterial diseases of
wheat.In wheat production in stressed environments. Springer, New York. 37-49

Marmey P., Jalloul A., Alhamdia M., Assigbetse K., Cacas J., Voloudakis A., Champion A.,
Clerivet A., Montillet J., Nicole M. (2007). The 9-lipoxygenase GhLOX1 gene is associated with the
hypersensitive reaction of cotton Gossypium hirsutum to Xanthomonas campestris pv malvacearum. Plant
Physiol. Biochem. 45: 596—-606.

McDowell, J. M., and Woffenden, B. J. (2003). Plant disease resistance genes: recent insights and
potential applications. TRENDS in Biotechnology, 21(4), 178-183.

Mehta, Y.R. (1990). Management of Xanthomonas campestris pv. undulosa and hordei through cereal
seed testing. Seed Science and Technology. 18(2):467-476.

Peng, J. L., Bao, Z. L., Ren, H. Y., Wang, J. S., and Dong, H. S. (2004). Expression of harpinXoo in
transgenic tobacco induces pathogen defense in the absence of hypersensitive cell death. Phytopathology,
94(10), 1048-1055.

Perino, C., Gaudriault, S., Vian, B., andBarny, M. A. (1999). Visualization of harpin secretion in
planta during infection of apple seedlings by Erwiniaamylovora. Cellular microbiology, 1(2), 131-141.
Reboutier, D., Frankart, C., Briand, J., Biligui, B., Rona, J. P., Haapalainen, M., Barny., M.A., and
Bouteau, F. (2007). Antagonistic action of harpin proteins: HrpWea from Erwiniaamylovora suppresses
HrpNea-induced cell death in Arabidopsis thaliana. Journal of Cell Science, 120(18), 3271-3278.

Sands, D.C., Kim, H.K., and Hall, V. (1981). Xanthomonas leaf streak of barley. In: Proceedings of the
Barley Diseases and Associated Breeding Methodology Workshop, Rabat, Morocco. 173-182.

Sands, D.C., Mizrak, G., Hall, V.N., Kim, H.K., Bockelman, H.E., and Golden, M.J. (1986). Seed
transmitted bacterial diseases of cereals: Epidemiology and control. Arab Journal of Plant Protection
4:127-125.

Schaad, N.W. (1987). The use and limitations of methods to detect seed borne bacteria. In: Seed
Pathology, International Advanced Course. Passo Fundo, RS, Brazil. 2:324-332.

Schaad, N.W. (1988). Bacteria. In: Symposium on Inoculum Thresholds of Seed-borne Pathogens. 76th
Annual Meeting of the American Phytopathological Society. Phytopathology 78:872-875.

Silva, L.T., Rodriggues ,F.A., Oliveira, J.R., Pereira ,S.C., Andrade, C.C.L., and Coneicao, M.M.
(2009). Wheat resistanse to bacterial leaf streak mediated by silicon. Journal of Phytopathology.
158(4):253-262.

Wheeler, B.E.J.(1970). An introduction to plant diseases. John Wiley and Sons. Ltd. London, New York,
Sydney, Tornto.374p.

10 5~ 10



