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Investigation of genotypic variation among Phytophthora capsici isolates recovered from

different provinces of Iran
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Table 1. Characteristics of 28 isolates of selected isolates of Phytophthora capsici on the basis

Isolate code /4ld>= AS Host /0L 500 Source /<Wiis  Location /‘5)5‘@"" Joe
QT1 Tomato/ Lycopersicon esculentum L. Root Qazvin
QT2 Tomato/ Lycopersicon esculentum L. Root Qazvin
QT3 Tomato/ Lycopersicon esculentum L. Root Qazvin
QCl1 Cucumber/ Cucumis sativus L. Root Qazvin
QP1 Pepper/ Capsicum annum L. Root Qazvin
QP2 Pepper/ Capsicum annum L. Soil Qazvin
QP3 Pepper/ Capsicum annum L. Root Qazvin
QP4 Peppet/ Capsicum annum L. Root Qazvin
TP1 Pepper/ Capsicum annum L. Root East Azarbayejan
TP2 Peppet/ Capsicum annum L. Root East Azarbayejan
TP3 Pepper/ Capsicum annum L. Root East Azarbayejan
TT1 Tomato/ Lycopersicon esculentum L. Root East Azarbayejan
TP4 Pepper/ Capsicum annum L. Soil East Azarbayejan
TS1 Squash/ Cucurbita pepo L. Root East Azarbayejan
AT1 Tomato/ Lycopersicon esculentum L. Root Ardebil
AT2 Tomato/ Lycopersicon esculentum L. Soil Ardebil
PP1 Pepper/ Capsicum annum L. Root Fars
PP2 Peppet/ Capsicum annum L. Root Fars
PP3 Pepper/ Capsicum annum L. Crown Fars
PS1 Squash/ Cucurbita pepo L. Crown Fars
PW1 Watermelon/ Citrullus citrullus L. Root Fars
KP1 Pepper/ Capsicum annum L. Root Khouzestan
AMP Pepper/ Capsicum annum L. Root California
TeT1 Tomato/ Lycopersicon esculentum L. Root Tehran
SP1 Peppet/ Capsicum annum L. Root Mazandaran
Sp2 Pepper/ Capsicum annum L. Root Mazandaran
SP3 Peppet/ Capsicum annum L. Root Mazandaran
GP1 Peppet/ Capsicum annum L. Soil Golestan
GP2 Peppet/ Capsicum annum L. Root Golestan
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Fig 6. Dendrogram depicting morphological diversity of 28 selected isolates of Phytophthra capsici.
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Fig 2- DNA fingerprinting of 29 isolates of Phytophthora capsici based on random amplification using
OPD-04 primer. L: DNA ladder 100 bp and NG: Negative Control.
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Fig 3. Dendrogram depicting genetic diversity of 29 isolates of Phytophthra capsici using five random
primers (OPA-03¢ OPA-04. OPB-13. OPC-09 and OPD-04). by UPGMA method and Jaccard’ s

coefficient.



V4 Ol | il glgilinl & Ghaze Phytophthora capsici gsalde 53 o585 §55 o

Gl 5 Okt (ol slaallr ol S 53 Aeoss YE Slls A s b Jil ey S
ookl glawliz oli;8 5 55 dons V8 Jlsld Ao b opss 0 S 5 LIS
B B N e PP PR 5 PP SRy IS JE ey WES Y SRR E
bl b s Jsl oS 53 Ol 5 sl slagglir 03ls 513 L bl sla S5
Al S8 bl e 5 (g S 158 slatlir cudl 5 pss 05 5 5o
ISSR J§.vl..:..1 5| eslazwl L Phytophthora capsici g\laas)lde= u_(::.yj C’J s =Y

oIy sl ples aal 53 3550 cnl 53 S SE s sy e SOskiles
Cd & pedly b Ll 5 oS bl sl Jsl wlpm 3l eslizal L .5 S | > PCR
L e st Wl o 53 s SISO DNA 6 25 Sl pans K05 555 5l 5 el s
b3 e GBL Sl e B emen el s s ples w1 eslizad
Jb 5o 130 els 1y Jlasl o N0 S5l ol 8 Bl (gam s FA 53 &S s aseie (Jlasl
Sty Sn ST 51 eslial L DNA @ilalad eSS PCR 2T pldl (51 2l
A eslinad 5l S sl (a3 PA Jlasl sles L £33 4l 5 5| PcMs
Aas OLES 1y ahlr YA () DNA (L psm o oo & Sl 5 PeMs oMy o S5
Olpe o bl ples 0350 Janlia a6 ol o (iolal gl S5ET O,
slas s e 0l 19 STl Lol 5 sl Ll (sla S Y IS a5 o sline slacs 535
OV G0 o bl o5lhy sae YY S56T ) b g st 5 L5l LG slanl

YIS PGS

3,8 o b ol PeMs iy Seo SHLT L slad s 0T 51 Jol il

MO USE) L5 o oo 05,8 Ly s niglr o3 ¥rlits a3 o8 515 0L
Lps3iagyS OS5 Ohaisle slaalinr Jald oy WIO Jlsl b doss bidsles S
BSS olren 4 Ll alder 5 Ol eyl glaalder fols Aoy YVIO Sl 3 Aoy
5 Jul glaalir Jols doys YO Slsl s doss b ops 058 s glaglix
5 0L sl Jold doss VIO Ssl5 Ao b 55 oler 38 5 st Obmlil

S R



OLen 5 Sl A+

PcMs q}b;&ﬁ;&i;lublb;x&d)&j! slers S 53 e LG DNA LSJKJI—YJ@

OLs i KLES : LPhytophthora capsici gald= Y& ;5 RAPD- PCR s LS L

e J S NG 5 5L S S e

Fig 4. DNA fingerprinting of 29 isolates of Phytophthora capsici based on random amplification using
PcMs primer. L: DNA ladder 1kb and NG: Negative Control.

bar sl ST g sazms 51 Jol LY sl S Lo 5 s 1 ol il
Ao ;3 00 4lis o 3 3,8l b bl 48 5ls OLE PeMs Sy s Seo ST
(& Jg.i).l)):f@)\j;e))f@): LAA{.U;-



AN Ol | il glgilinl & Ghaze Phytophthora capsici gsalde 53 o585 §55 o

S5l sl eslizal U Phytophthra capsici 4\ YA S5 g5 Ly ‘:\Jf;).b} -0 s

2,80 (b SUPGMA igy wlal  PeMs Codliw s S
Fig 5. Dendrogram depicting genetic diversity of 29 isolates of Phytophthra capsici using PcMs primer,
by UPGMA method and Jaccard’ s coefficient.

Lo bipss 058 OledS 5 OLA5L Glanltr (o3 WO Sl s doys b dsl o5 S
SR )3 L o g 05 S LS i 5 Ol s sl slalir o) T Il
Aosn VIO GllE dos b opler 05 S s glaaliz Sl sds S s s YO
Aohs YO Jlslp dons b5 w038 5 Jusl 5 B8 Obmlodl sl
348 WV oa Leas S slias Ao s Ar wlis mhas 53 .28 5 5 pa by cpsd s Ol el

ROE PP



OLen 5 b AY

Sl g O eslal b Phytophthra capsici 4\ Y4 ey g5 Ly e ‘:\ij).m -7 I
PeMs s Seo ST 5 (OPD-04 5 OPC-09 (OPB-13 (OPA-04 OPA-03) _slas

S8 — 2 3 UPGMA J:"')) U"JL“"/?
Fig 6. Dendrogram depicting genetic diversity of 29 isolates of Phytophthra capsici using five random
primers (OPA-03, OPA-04, OPB-13, OPC-09 and OPD-04) and PcMs primer, by UPGMA

method and Jaccard’ s coefficient.

&
o

2 5 s 583 adlas Ol 5 s SIS 0 b sladle s

2l 4 855 Sl Oy S g plebid gln Y Il dap 81 S
DS i pl Sl asls &S el Cle @ ol o ol ele G)G sl 0
P G 53 el o3 IS e e Ol pabse s BB ST s 5 ekiled
Iy Pocapsici 4\ YA ( slas gla S5 gaore 3 Jol s gla SN glast p= LT
3303 e (S5 05,5 53 4 LOT Ll skl bl y A3 00 alis o 3
dools ) Lz ple pss 055 53 5 Oy 5 b slawls il 055 s



AY Ol | il glgilinl & Ghaze Phytophthora capsici gsalde 53 o585 §55 o

A S gl (dls Jsles S L abs (aldl A

b il oLl s bl 4 Glase Pocapsici el o (K55 655 2575
5l (Lamour & Hausbeck 2001) <Cils 5 0¥ sl sl 3158 s pudizes
o 3 O8kee SN o8 dlad 5 555 0 f w3 bl o5l ee
P. capsici gaasld o &S L ged 5518 AFLP 0L 5l eslizad b baalis ol S35
2GR G S ppimen 303 apxs (S5 g O Ciline Ghle 4 Glats
5L da.~ 35y 5l Sl (Lamour & Hausbeck 2002) sl 3l o Lo gs YooV JLo
s STl py Cale Ldl s Gble 4 Glate Poocapsicln (B aar s SSS &
shle 5l e Jals glaalar (5, 55 (Kersey ef al, 2005) OKes 5 o S Olalllas
4 Glas gl 1y 2V (K85 655 AFLP KL laslinl U 585 580 50 il
e lomar s 5l S o lmls 58S ST s L3l A bl
Sl il 3ble s P capsici )

S 3 F s Ol (S5 e S g i soslaer Gble o BLS
4 el ol 15 5 el (05 Gla i (A 0 pmes 5 s glad S
S ebalis s s se (S5 Ol i 5 3l g P.infestans <555 3550 55 Jbe b
Sl o S ws S Jasie AFLP 0 5 RAPD SOLi 3l eslinal L Calises bl
(Abu-El Samen et al. 2003) 3,ls 355 S5 & il oLl s ble 4y Gl
salir 985 ¢ sS addlls I . (Malvick & Percich 1998) Koo 5 ol
AU o8 5 S 5S e Gble 4 laze (sl 5 6,505 S ,lew) Aphanomyces euteiches
S Laaslls (L 3 Gl s RAPD (slass S oy a5 Wssad 5158 (S0l sdete
R )

il GBI 4 PeMs iy S ST 51 Lol sl la Sl 05 e L]
G L ST cpl Sl abols gl SNV Y s 5 e 5 sl b SHGT
eSS gl sl M s Sl 1 e LR Gble 4 Blaie laalir 6 5V
0313 513 5 Ipme (S5 05,5 i Aoyd 00 bt v 3 Ll o L L S



OlKen 5 e At

Lol 5 Jessl b (3,8 Obmlndl b b sl 0ledS L 0l slaalis
Jolp b s e Glae Gl Oosad Time ol Sl 058 S 00 (s
Sl e S oA bl 4 Glaie glawlir (S 5l 5 Y5k oSl e
o3l Ll 5 a8 ol OF 5l s S w5 48 pl el S s cpl a3 05 S
wlin Slaawisl #2585 GaS gl kil K elie (SGs sl gl o
s dead b s el Gl L LSS LSl 5 iSO Lk S il e L
2248 s gl g osls ol Sk Olse 5 o0l sl den b 4l
3505 DNA S 2ie Slalad 555 5l p g 05,5 aliler SO Ny 4 3515 ooty 055
RAPD (sla S3T ¢ yazme 5l osliud L DNA (o 02801 jletel s a4 Lol 2l
Al el sl g baaslas ol gl 1y @oglite (635575 sLiie g3 5529 ASSR
Conpabl 5 O Jawg Y3 esn s 4B, S 4 ISSRSHU
L;)jcw,- P. capsici Sbaaldar o555 655 sk 4 (Tian & Babadoost 2003)
35 g edd 4t S S AFLP SOLES o jen e b Ll CIUT 53 o5 &Y a3l o
Gues S opl 5 ged el (S50 8 Dl w0 L bl (glad ST ol e
S ole 4 2y baltr Guslaaz Gble bl 5 sl Gaid Wiles 50 (S5
edls 3 g g Cilisie Gl ae bl glagllr (S5 ) ol e sl
G55 sbes S L RAPDSLE alol 5 (S5 glaes S o JolS Gllas s
3K S| s 580 a5 sl ) ss Gedss 3 ISSRSSLES I ol
Aas e Sl g o e e Sl 03 L SES S e s
5 S LSOkt oS, e85 2 &S 1y ool SO b Jly e,y s
S LB g A8 5 Ve sla el diledd w5 p 5 IS 53 RAPD LSS (sla e S S
w5305 5 W5 S Jeate il e LOT L LSS0 JIg slils o o555 5l slab o
o cpl 5 o bl el il L by s LOT 51 S s Jlasl e S e
Gl L 51 ol gla STl o BLSST e dins OLES by g by 20l 3525 Ll
Oer 5 s Jlo sda ool 0l 3158 50 ppdizee K05 a5 iliiee DNA



AO Ol | il glgilinl & Ghaze Phytophthora capsici gsalde 53 o585 §55 o

sl Kl b 5 P infestans glas|d S5 ¢ o O o (Purvis et al. 2001)
22 3l o= (Abu-El Samen et al. 2003) O \Kar 5 cwlu Jl= 1 55 5 RELP 5 AFLP
oIS RAPD 5 AFLP (sla SLis bav g 4058 e 31 (6505 Lol 5405 40
S0 3y bl il la SOl Law 5 ol sl S § (glsey S o 45 L3 500

L P capsici 3B S n) Seamer 55§55 ean Geios ol ol G
G 35 55 Slurer o558 ) p 25 ISSR 5 RAPD (sla 0L Sl eslin
S 31 g 2351 bty Bl 31 e 31 g e 4B U 61 5IS
w by rlﬁ})m s 3 il g s VL ellEC Sy, Bl Gl S gl YA
b lidosn ) ey S o (LI & 1 jasial() JSB) ] elidcs s glaesls
3,145 542 5 ISSR 5 RAPD (sla Sl ulul s laaglis ol S5 (goos S

b Gllae baallr (o355 5 (o5 05 m B oo oo S G 28
51 o~ (Oudemans &Coffey 1991) S5 5 os/ Js sk AL o Oltaiils o5 glaassl
0o LIl pebiac sy obdlistl oS Ws gai Ol Pocapsici glaglir 5555 §5 o
P. infestanss S 3550 53> alie Sl cpmen (s (S5 OB L illas 4,5
ool sl Ll (Lebreton & Andriovon 1998) Q}UJ.ST 5 05 il sl 1S
5o (Mahuku ef al. 2000) O5an g 45 sale <BLS P infestans oo 55 5 Wb 5
S RAPD Sl b olld bl slaes S 0 (o3 inn (Stoen &5 L35 3158
Sy 5 S e 3y 55 5 Poinfestans 53 o5 53 sleesls 5 ol glaes S
L ko0 A euteiches glaasli 53 o5 535 5 4S Ls S oMol (Malvick & Percich 1998)
T P N

s SSLE a5 P capsicis G ) sl 3 sype §55 e Ghash cnl 03
LSS A el s gl el 38 s 558 03 0L sl sl S0 e
Slo ot wpp b g cpl 5 2000 252y Pocapsici Gl pl gm0 L
el ek U 4 Jiass cpl 55 ISSR 5 RAPD JsS05e gla SOl 5 o5 g



Ql)K.e..hdeLA)' A

Sl 3l sl sl el 5 Ol 4 Ol a4 by e slaaslis s |y 6oL &a
S o Ol 5l o gase b e altes ol 2ol Siles ol Lol gl ol
Sltl b clsalir Lsae Gble 4 by e s se (SI5 g 55 458 asis
o Solew lawla= ol 55 b adkie G OaLS Cwslis P. capsici r}lfu Q’LB)I

'JJ;L;"‘)),’A‘EE"’

S sl
05,5 il S bl (edls o pllils S GBI Ol OB s ot
Phytophthora capsici glaslds= 51 gslass oyl s w5l ol S alS

Al o S ailesenn

dl;.a
B dnl e adS) 20 (33-37) Silmbos 4 ala-e S

L;..«:L...Z‘_;)qu ejjf chi..p j.pU} a:\}:l.t« AJ\J.L/& ‘Jlﬂ) 4o g2z 0w uls/.bj& u.»l.&.u
U,A)J.a C,.:JJS ali.iﬁ\: cd)’)juls AM\: LSALS



34 Zamani et al.

References

ABU-EL SAMEN, A. E., SECOR, G. A. and GUDMESTAD, N. C. 2003. Genetic variation
among asexual progeny of Phytophthora infestans detected with RAPD and AFLP
markers. Plant Pathol. 52: 314-325.

ALAVI, A. and SABER, M. 1985. Pathogenicity of Phytophthora capsici on marrow and
cucumber. Phytophthora Newsletter 13: 1-2.

ALIZADEH, A. 1983. Comparative Morphology and Reproductive  Physiology of
Phytophthora capsici and P. palmivora MF4 from Black Pepper and Other Hosts. Ph.
D. Thesis, University of California, Riverside. 249 pp.

ALIZADEH, A. and AGHARAFEE, S. 1998. The causes of stone fruit trees decline in
Tehran provinces. Proc. of the 13™ Iran. Plant Protec. Cong. 23- 27 Aug., Karaj,
Iran. p. 232.

ARAGAKI, M. and UCHIDA, J. Y. 1992. Recent finding in Phytophthora capsici (P.
tropicalis complex) (Abstract). Phytopathology 82: 1164.

BABADOOST, M. 2004. Phytophthora blight: “A. serious threat to cucurbit industries.
http://www.apsnet.org/online/feature/cucurbit/.

BABADOOST, M. and ISLAM, S. Z. 2002. Phytophthora blight on pumpkin. Plant Health
Progress doi: 10. 1094/ PHP-2002-1216- 01-DG.

BANIHASHEMI, Z. and FATEHI, J. 1989. Reaction of cucurbit to Phytophthora drechsleri

and Ph. capsici in greenhouse. Proc. of the 9™ Iran. Plant Protec. Cong. 9- 14 Sept.,
Mashhad, Iran: p. 90.

BOCCAS, B. R. 1981.. Interspecific crosses between closely related heterothallic
Phytophthora species. Phytopathology 71: 60-65.

BRASIER, C. M. 1992. Evolutionary biology of Phytophthora, Part I: Genetic system,
sexuality and the generation of variation. Annual Review of Phytopathology 30:
153-71.

ERSHAD, D. and HILLE, M. 1975. Study of pepper root rot in Iran. Iran. J. of Plant Pathol.
11: 21-29.

ERWIN, D. C. and RIBEIRO, O. K. 1996. Phytophthora Disease Worldwide. American
Phytopathological Society, St. Paul, MN. 562 pp.

FASSIHIANI, A. and ERSHAD, D. 1988. Occurrence of black stem disease of egg plant in
Iran. Iran. J. of Plant Pathol. 24: 11-17.

HAUSBECK, M. K. and LAMOUR, K. H. 2004. Phytophthora capsici on vegetable crops:
Research progress and management challenges. Plant Dis. 88: 1292- 1303.



Investigation of Genotypic Variation among ... 35

ISLAM, S. Z., BABADOOST, M., LAMBERT, K. N., NDEME, A. and FOULY, H. M.
2004. Characterization of Phytophthora capsici isolates from processing pumpkin in
Illinois. Plant Dis. 89: 191-197.

KAOSIRI, T. 1978. Morphological, taxonomic and cytological studies of Phytophthora
palmivora. Ph. D. Thesis, University of California, Riverside.

KERSEY, R. K., SANOGQO, S., CARPENTER, J. and BOSLAND, P. 2005. Determination of
genetic diversity of Phytophthora capsici isolates in New Mexico with AFLP markers.
Molecular Ecology 2: 15-19.

KUNIMOTO, R. K., ARAGAKI, M. HUNTER, J. E. and KO, W. H. 1976. Phytophthora
capsici, corrected name for the cause of phytophthora‘blight of macadamia racemes.
Phytopathology 66: 546-548.

LAMOUR, K. H. and HAUSBECK, M. K. 2000. Mefenoxam insensitivity and the sexual
stage of Phytophthora capsici in Michigan cucurbit fields. Phytopathology 90: 396-
400.

LAMOUR, K. H. and HAUSBECK, M. K. 2001. Investigating the spatiotemporal genetic
structure of Phytophthora capsici in Michigan. Phytopathology 91: 973-980.

LAMOUR, K. H. and HAUSBECK, M. K. 2002. The spatiotemporal genetic structure of
Phytophthora capsici in Michigan and implications for disease management.
Phytopathology 92: 681-684.

LEBERTON, L. and ANDRIVON, D. 1998. French isolates of Phytophthora infestans from
potato and tomato “differ in phenotype and genotype. European Journal of Plant
Pathology 104: 583-94.

MAHUKU, G, PETERS, R. D, PLATT, H. W. and DAAYF, F. 2000. Random amplified
polymorphic. DNA analysis of Phytophthora infestans isolates collected in Canada
during 1994-96. Plant Pathol. 49: 252-60.

MALVICK, D. K. and PERCICH, J. A. 1998. Genotypic and pathogenic diversity among
pea-infecting strains of Aphanomyces euteiches from the central and western United
States. Phytopathology 88: 915-921.

MANSOORI, B. and BANIHASHEMI, Z. 1982. Evalution cucurbit seedling resistance to
Phytophthora drechsleri. Plant Dis. 66:373-376.

MARTIN, F. N. and ENGLISH, J. T. 1997. Population genetics of soilborne fungal plant
pathogens (Introduction). Phytopathology 87: 446-447.

MCDONALD, B. A. 1997. The population genetics of fungi: Tools and techniques.
Phytopathology 87: 448-453.



36 Zamani et al.

MCHAU, G. R. A. and COFFEY, M. D. 1995. Evidence for the existence of two
subpopulations in Phytophthora capsici and a redescription of the species.
Mycological Research 99: 89- 102.

MIRABOLFATHY, M. and ERSHAD, D. 1998. Phytophthora root and stem rot of several
ornamental plants in central and northern provinces of Iran. Iranian Journal of Plant
Pathology 34: 47-55.

OMMATI, F. and KARIMI, A. R. 1998. Etiology of pepper root rot. Proc..of the 13™ Iran.
Plant Protec. Cong. 23- 27 Aug., Karaj, Iran. p. 173.

OUDEMANS, P. and COFFEY, M. D. 1991. A revised systematics of twelve papillate
Phytophthora species based on isozyme analysis. Mycological Research 95:1025-
1046.

PURVIS A. I, PIPE N. D., DAY J. P., SHATTOCK R: C., SHAW D. S. and ASSINDER S.
J. 2001. AFLP and RFLP (RG57) fingerprints can give conflicting evidence about
relatedness of isolates of Phytophthoralinfestans. Mycological Research 105: 1321-
30.

RIBEIRO, O. K. 1978. A Source Book of the Genus Phytophthora. Cramer, Vaduz,
Liechtenstein. 417 pp.

RISTAINO, J. B. and JOHNSTON;.S. A. 1999. Ecologically based approaches to
management of phytophthora blight on bell pepper. Plant Dis. 83: 1080- 1089.
SAFAIE, N., ALIZADEH, A., SAIDI, A.,RAHIMIAN, H. and ADAM, G. 2005. Molecular
characterization and genetic diversity among Iranian populations of Fusarium
graminearum, the causal agent of wheat headblight. Iran. J. of Plant Pathol. 41: 171-

189.

TAMIETTI G. and VALENTINO, D. 2001. Physiological characterization of a population of
Phytophthora capsici Leon. from northern Italy. Plant Pathol. 83: 199-205.

TIAN, D. and BABADOOST, M. 2003. Genetic variation among isolates of Phytophthora
capsici from Illinois. Phytopathology 93: S84.

TSAO, P. H. 1991. The identities, nomenclature and taxonomy of Phytophthora isolates from
black pepper. Pages 185-211 in: Diseases of Black Pepper. Proc. Int. Pepper Comm.
Workshop Black Pepper Dis., Goa, India. Y. R. Sarma and T. Premkumor, eds.

TSAO, P. H. and ALIZADEH, A. 1988. Recent advances in the taxonomy and nomenclature
of the so- called Phytophthora palmivora MF4 occurring on cocoa and other tropical
crops. Proceedings of 10th International Cocoa Research Conference. Santo
Domingo, 17-23 May 1987, p. 441-445.



Investigation of Genotypic Variation among ... 37

TSAO, P. H. and SISEMORE, D. J. 1978. Morphological variability in Phytophthora
parasitici (P. nicotianae) isolates from citrus, tomato and tobacco. (Abstract).
Phytopathological News 12: 213.

UCHIDA, J. Y. and ARAGAKI, M. 1989. Comparsion of pepper isolates of Phytophthora
capsici from New Mexico to other solanaceous and non- solanaceous isolates.
(Abstract). Phytopathology 79: 1212.

ZENTMYER, G. A, KLURE, L. J. and POND, E. C. 1979. The influence of temperature and
nutrition on formation of sexual structures by Phytophthora/cinnamomi. Mycologia

71: 55- 67.

Addres of authors: S. M. ZAMANI, A. ALIZADEH and-N. SAFAIE, Plant Pathology

Department of College Agricalture, Tarbiat Modarres University



