AL sl ley 5 DU
‘1“/\\ )_HJ'G"'-" k\ a_)l.‘.:: ;V' -u-?-

Q‘J.JJJUJJLBV.E_-JJ,_MMcJ.fJ‘ L;al.;)l CM;LE.« ey,

Evaluation of powdery mildew resistance in wheat cultivars in Mazandaran province
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Table 1, Scale for aggraising foliar intersity of wheat diseases, 0 to 9 (Sarri & Prescott, 1973).

Sl o

ol by T glin Ol 5 (5okem SAALE (oDhe

(Infection Symptoms, signs of diseases and rate of resistance or susceptibility
type)
0 Free from infections (raal) (Sagl s
OE Free ti'om infection bql probably r;presgn!s an escape Gobem 3l Yl j;;i Iy
1 Very resistant: Few isolated lesions in lowest most ;,5‘—"5,-! Sa S ko Jai : r:u‘ s
leaves only -
2 Resistant. Scattered lesions on the second set of < | S
leaves with first leaves infected al light intensity Sl g0, 0081, c’v‘*—-\ﬂ_ D psli
oyl sl s e s Soli L st
3 Moderately resistant: Light infection of lower third of YU slaS o3 Sa i pylis s
plant, lowest most leaves infected at modcrafc levels i P PP FNC P SR J.ﬁjﬁ s
4 Low intermediate: Moderat to severe infection of i sa s s J';J,u'[ i gl
lower leaves with scattered to light infection ' = T
Lal ¢ S G eS| sl L
extending to the leaf immediately below the mid- "; e b "s ’J_L‘.
point of the plant . ; s
. 5 . - - & -1 -
Intermediate: Severe infection of lower leaves slad — L2 Jg’)’” B o \.;5")“
s
5 Moderate to lighl infection extending to the mid-point PR I S ORI ER S
of the plant with upper leaves free. Infections do not
cx.tcnd‘ beyond mtd-polnt ot.plz?m. . o '-61‘5,_ Lk .}é)-‘ e b
6 High intermediate: Severe infection of lower third of s clacl . :S; [ st
plant, moderate degree on middle leaves and scattered 7 <" 2 7 i gl ol
lesions beyond the mid-point of the plant s sbas S 0S5 slassd
7 Moderately susceptible: Lesions severe on lower and Slal sl So il e ool
middle leaves with infections extending tothe leal 3l = i su=b o> . 5 sobe 3 b
below the flag leaf. or with trace infections on the 33t b ,;‘,J‘\ NEEyY
flag leaf , RS, Y e DRV S N g
8 Susceptible: Lesions severe on lower and middle 5 e &L ¢ L
Leaves moderate to severe infection of upper third of PR A LR ”_?‘j“ i “"' 5
plant. Flag leaf infected in amounts more than a trace Ay B g3
9 Very susceptile: Severe infection on all leaves and the s Lajf_— Lo W _,5:,3“ o S g
spike infected to some degree. Spike Infections are il (AL V) Sl b i s
scored as a modified scale (I to 9) or as the | SPRENC b PPEEP
percentage of the total area covered. The spike | | 7 et L ol Lk _,5;,!1
infection score is separated from the foliar score by = ' £V
an/. ) ‘
N Used to indicate no scoring possible due to necrosis = J—3 b A3 015 2 Zslasl
as a result of other diseases or factors 34
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Table 2. Infection type and resistance rate of some cultivars or lines of wheat to powdery

mildew in Mazandaran grovincc ! 1992-1993).

30, i 5 el o o ol oA S9! Ol
7 Rate of
W “‘fa"” Sty infection
Pedigree Infection type  Severity infection 1994
1994 1994 (Percent)
Falat 3 7 31 23.30*
Alborz 3 7 25 19.44*
Inia 3 8 40 35.55*
Hyrmand (Bayat X (Jar.,)jo 3 5 10 5.55
Prl 3 6 25 16.66*
Pf 8160 5 5 35 19.44*
Bez — Kaveh 3 3 5 1.66
Bow 5 5 10 5.55
Ad "m” / Pewee “S” 3 1 0 0.00
las 20-4567-71 x vee "S” 1 3 3 1.00
Kvz / cgn se 1066-9s-1s ...] I 4 5 222
Prl=S™ /vee ™ 87 cm 6424 1 5 10 5.55
Carp 1130724-Ic-4¢-Oc ... 1 4 1 0.44
Bege / Hork // Alden cmu ... 3 5 25 13.89*
Rmn F3 /71 / Torim swm 5 7 60 46.66*
Bow "S7/tsi cm 64491-14Y .. 1 3 5 2.78
Shahi / kvx / 5/ Shahi/ 4/ ... 3 5 25 13.89
Vee “S"/5/1158-57/4/maya ... 1 T 10 7.78
Kvz//eno 67/pj 62/3/mn 6231. 3 5 20 11.11
F231613/cm/Kt//y50//zar ... 1 7 75 58.33*
Capentero / Ald “S” 1 0 0 0.00
Enterlago de montjip 1 4 30 13.33
Rsh/3/T. Aest/ mo // nac ... 1 6 15 10.00
Anza/ 3/ pi/nar// hys ... 1 5 10 5.55
1-66-4/cf 1770 1 7 50 38.89*
Ghods / 4/ A/ Anza / 3/ pi/... 1 6 30 13.33
Psi “S” // maya 74 “S"/bow ... 1 6 30 20.00
lapard 6 tapeyara 3 5 25 13.89*
Pf 8237 5 8 80 T1L11*
Goy/az / mus / 3/p37 1 5 5 2.78
Pionero inia 1 9 80 80.00*
Milan 1 5 5 2.78
Milan 1 5 15 8.33%
Milan 1 5 10 5.55

Infection type, 0= Resistant
Infection type, 9= Very susceptible
*= The susceptible varieties according their rate of infection in 1994



7oL slae S L Sianle Llie 5o wal S sla i 5l pans andl oS F s
&S s Blumeria graminis f. sp. tritici

Table 3, Reaction of some genus of poaceae to powdery mildew after inoculation with

Blumeria Erammis 1. SP. tritici in Ereenhous:
Species of poaceae  awal 5 slawi £ Reaction Jodl S

Lolium temolentum L. Non infection
Avena sativa L. Non infection
Aegilops triuncialis L. Infection
Phalaris minor Retz. Non infection
Sorghum bicolor (L.) Moench Non infection
Triticum durum L. Infection
Secale cereal L. Non infection
Hordeum vulgare L. Non infection
Triticum aestivum L. Infection

215 (B, A) 3 Ik L) (gmy ado o 55 el ey A2l iz 55 g b ne
335 0=V CBd8 5l ey yoals L3 Sy 515 OIS A i 2lS S S laplulS
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Table 4, Identification of physiological races of Blumeria graminis f. sp. tritici with

differential varieties in Erccnhouse.

S, 05 B8 B Jouw Ll S glas O 2yl o
i JS Races Resistance Cultivars or line
{22042 gene
Gene location on chromosome 52 75 46
IR/IR S s 8 * Pm8 Salzmunde 14.44
SDS S S S Pm2 Ulka
7 AL S S S Pml Axminster
1 B,5D R S R Pm2 Helle 13471
IB R R R Pm4b Weihenst. M1
7B1 R S S Pm35 Hope
I AS S S S Pm3b Chul
1A S S S Pm3a Carsten V.

Powdery mildew = Pm
=l S oo Wy Tl § ) 5 Szunic 1S5 Ol jlns pole gaslST 51 G 53 01 *
A3 S 4 Tosa S5 Kochi oA8Lils (55,9LES suKiils 3 g Koric -

I- These cultivars obtained from Academy of Science of Majarestan, Dr. Szunic, breeding
and production of Korovaci Cereal Institute, Dr. Koric and College of Agriculture,
University of Kochi, Dr. Tosa.

) ol G S el eslinad ol Bl 5 J seamms 5 U1 40 (6 5ke & ol p5lae 0

0T S50l 5 L) palie i i g palie 5\ Sodl b o ke

<

.L:da.: (q - U..JL:.EA D

iial r_,LE.A ;:- \ ;J}ﬂ NS VN 1 df)}.ﬁ i L Carp 130724 1C-4C-OC 1,._EJ-
.‘._'-WaJJ.s J_i;su ;SJL-":-_’ P JL....:- I, b | L Ly 9 ‘._a-;" 'CJ_.— ;)5_,_;}4 Lile J.U)\ u,:i.i;me
(Yazdani, 1994; Okhovvat and Yazdani 1998)
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S o5 i Caglie (gl ls ru)!d.k;:_._n(ﬁ_::.}j k) sl e glas

(Hanlin, 1990; Huang et al.. 1997) L1535 jley a5 Sl 5 5 5V, b

Sl als Goni ¥

3 A ) 5 Bl il g a8 gl 3l g, gl § Sl Canssy
Ll A28 0dus ae 50 ;5 Lolium temolentum L.  pacide 55, (5 ke S ke G S
Triticum _pior 33 448 LS G5 Jayl 3 55 .43 5 sl e i Lo (50 (Solen
o So b 5l A8 B 5l W5 a sl O Jg) dizils S5 T degilops
0331 4z 55 3 p0 ok 315 bl b 5 Olijee OLALS (59, 51 OF JWESH 5 J& 5 ebaos S
A olban b s 03 0 LS gLl e ) O3 e s Sk Sl Sl
Lza 1S

3 355 oo 5 9de Triticum o> 4 (3 53 78 Flme axls 55 Spencer 1978 L,
e P e WV Gt sl S 0SB ) el e slap S 5 plaSoes
S8 5 edd s tritici ol o b5y p0 S 53 L a8 ol pAS 038 s
Sl S e s Ll eyl 5515 g« Jsane pdS 50 0he 13 8 36 T dicoccoides
{Spencer, 1978) & 55 4o 03 1 g olasl 3 S Ly e S et 2y

LY PO WSS g TR PV PR R e rx.f S S B. graminis &, 5l jladlax
n.!_,]_l |, B. biebersteinii « 45 s onle 3)l ge do ;3 YY 5 g Bromus tectocum &5 ¢ S5 ale
Olojee (S5 ok BLS,H 51 s 545 sladljee L eoliazs] slap 3 (Yazdani, 1994) oS
AS| sioman g Agropyron slaas S 5 —ans (§35l4e 03 4SS e L AS 0 Cas
(Hordeum vulgare) s> 3 Las e:}ﬁ tritici ol p 3 Jaw o Aegilops s\ oS
3 Agropyron Uy pa8 5 s oS shd alady b Gl Uihs g yedye (ol 5 505 03
(Tosaetal,1990) Al = 3> & Cud Aegilops
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=4 (Volunteer) 3,3 3> r.kf GG g dd S5 50 W3 &S shilen Ll Ll r.k.'.f T

S e Wl (g len S padil 3 1) Glodas

paS i Suie bile glasly gluls ¥

Sl sl (g5l par 2B il slagli el Sl bl s oLl
R AL LARE AR U AR S TS D B L SCT PR
A3 g OLSS « i 35 90 ilimie b 3 Wasl3 cpl s 5 SLalis (Gen for Gen)
aS 3,08 345 Okl bl i_’.-.v‘-J._.):LhJL..L}&TQIH},&:&U;I;&.}K}J&\«L:H
O3t 3 p3Y SOLS DU L 5 pomis Sl Ly a8 LS S bl 4 5l
351 glay Cus ghoes

:)J}.J,__.ul.'._,,-)_".l):\.;..‘ﬂﬁ.(udla;.-\S.:FGJU;.MJ.\;AJM.JJ el
sLal; (recombination) S 5« Ku3 bl 3 L5301 SLad 518 5l a0 S 50
(Yazdani, 1994) A2l iz o g o oo M5 OL 2 5o iV s

3 1akad o)) (g5l SLOIMS IV Ly 53 el plo) gladsa sl i ool puls
palie 05 L Weihenst 3, a S Al jasla WS ml slidss ool 55 4830wl 3
;L:;buaa_ﬂs%a_ﬂ_;)wg;,,ﬂﬁfswaﬁ@IBr,J,‘,;L;,JPm%
polie aibie 53 3 4m g0 lasls aload blis 53 o35 (ol 45 Conial O p oy &S dad gl
Halle o3, A3l o0 § b sn ol 30 5 GRS 55 )0 gLl blie 53 (g 2 2
el Ll =8 313 LSS e glis O sl55 4 Hope 5 0Y 5 87 glasly blas ;5 13471
PRAAZS ST A EPI R P A A0 b U B[ e W UV P ¢ Jade) Loyl
S Sl 5y Ol Cilisis bl ;3 VY g VA 551,00 (T C0A  YASYE (glasls
Sl S i S (6 las 4 S ¢S pB ) un sl (Salari et al., 2000) &b S
oS U (K)o gl S5 (a3 3l Sglize S 01 il fl e )
G590 Dk e 5 53 Gy K05 4Ll sl ey gloyl g B g DI i) by
3 Jlas! ajdal Jgho o)l gms 4 0550 358 5 (6 oS sl g S (L34
(Tosa et al., 1990)
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S 5,8 o 13 daze b podsl sad sl ol (34 Sy Cos B sl 5 O s
s 35 m Olgen Sl b 53 055k (80) passmmph s S0 L ek 5 UM
SOl Dl g ol )8 15,5 el 5 (olo oS Sl polis ol s Leall S
=04 ) plllas 55 (V44Y) O1,8aa 5 Kl pa (Spencer, 1978) as o LS 1,
=0 80 SLidos opl 53 sl ey e S ile Zob alar 1Y Ll s pucS
Sl 3 30 ge SIS PMB 05 Anils e pglie 05 o3, T 5 L3 s LI O3 gl
olaa Pmdb L K05 o3, ¥ 3 sPmdal 3, F 5 5 ul Cal Bl sk 03, W) o oS
Ol L Pm8 O3 TIBLAIRS jlagl a8 Sl iz pyjes S okl w23 \Y sl sy
st ;05 2 Pmdb sPmda glal} Dyeds e 2 PMEL 53,8 5 Pm2 05 s S5
SLad) 3 as pazs S g s ils 1, PmS ;-;,_i.a(._;n..u_;,,uu_,r_bo
aS Waly QLS sus ! R ITIEE P | QG IF e o2, S s Pm6+Pmdb+Pm2
0 Sl e S Ol | il B 3 54 e 5 SIS 5 L Canglie (slals a3
o> (Huang et al., 1997) Lz 2l Conglin odd 2l ajl lanlis aan Ve AL ISP
et e o Jl s sbdy 18 oKl s (Leath & Heun, 1990) o5 plil S )
WUH‘J_{H_c_a,s@q!&wq@fggmjrdrs)w 0 pslie O3
s PmS g Pm3a lads An 2l aslie Lad) Wl I dam Sl 5 i asits
Carpentero / ala> ;| el 5l pdms ol ) 5o Sl 34y ebLl 5l gloas ;5 Pm6
(351 =) Slasoben a3 &S I i I o g pglie YalS S 4 ol Ald S
3 gl ilad 05 5y Comar 03 1 el 342 g ks L T e b s glasly
) e ol | boiupm);pu,dug;@xﬂl;&iMLU‘;,.,.Q;JI,;{
JL,‘;_aupu;j&\;..,u.l”u)i&T;supu«&';ﬁgﬂﬁajfrjjq,@
el s i o Sl Comar 0 i Jl5es ks g s (Selection pressure) sl
ol & Knott 5 Lasls a5 das o 2alS |y a5 5V o il i e o0 Cnslis
flﬁ ((Cooke & Weseth, 1990 <y g S 4S . (Ghannadha, 1999; Knott, 1988) Lyl 6Ll

Seslie L ol ) abie (sokem S50 00 ol 0 1, G5 A Ceeslie U Bl A
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Koz S avo g | o3, Lo b e
Sa iy b yove jsslinad a8 das o OLES Slails 3 sl plail Dlallas S
e sa g 03l 2AlS o3 00 Oljae 4|y pmba St (olen il il pkS
5l 5 Al s byl Slac S 55 el Al J e g 2L
b Sz 6 Lot dlhaw ol ol gas S Jpams b A8 503 3 e gl
S Jla bl s (Basant et al., 1989; Welling and Olsen, 1991) ol s s dalie 4ilis
A 8 SIS e 3 5 ol ) () sl 5 (DadS) o 03 35 (Slacos
el s g lan 4SS Jladlo 3 g A 2L 0 00700 S 5 0y R4S A2 sdallio
o ol ady S LAl S L alis 53 olem DA T b ghoe i8S glal 550
A 0350l LS o ‘.-J_§-’__L"5 Wor Ol 3 o Shee g il LAl S (g s
2 heoben bele ol ade p ol 03 =zl s sn (Okhovvat and Yazdani, 1998)
I e s bos § e ol
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