OYAM) YYF LYY Gloasao Vojled Ve ale ol ul SLel (928 5 ple aloxs
o gh allie

Iranlan Sockety for',
Horticultural Scienc

ol el gl it L

4 gobud g Jooo (5195 g ) JAB LIS (S 599 190 S50
\(Phytophthora capsici) & weaig & sbow

Morpho-Genetic Diversity of tolerant and Susceptible Ornamental and
Edible Pepper Genotypes to Damping-off Disease (Phytophthora capsici)

D Bras 29, 9 (Shex (siu) Oygeas b S90S Jdoay a5 cunl SbLS ale> 5| (Capsicum sp.) Jald
b ol 3 Jaoie STy 5 g Jals sloglSl gl Jals Jilb e (ISSI5 TV S5 isSsS (s sl
oolaiwl 5l Yo g I59 TV L s 5y ISSR 5 swliicsy, sle Silis 51 Phytophthora capsici s yodSgs (5 Lo
50 sls i JSaais slaas woliiwl 5,90 ,55TY - 51,5511 a8 ol Las ISSR (sle ,S5Lis w520 slaass ol
Jobds 5 950 AAD ISSR (sl Silis jo IShaiz ao)e Kl ing JSaaiz lei VAL a5 0l adgs Jlei VAN ggexe
slosls slgime (Kila gy prite LV e+ B YA I ISooiz duoye ab ol 5561 o 0 JSoaix I 48 Sl
eSSy i paeds Lol 05,5 O 4 o Eol5 ISSR 4y o0 glaass ulwly 0 +/FF  IShous
Bg G pd obidiSn, 5 JeVse aliS culpd G (Ned Gupd S5 peedi 098 O 4 ) oSl 5
35 STV 5 TY T 0801 oS slagd, Lol Janie (5015 gty ol S (6 oz 5ot &2 Ja (s 2 sloamat
e Jesie Q0I5 s (grlom 4 oS (liae 9 (S (ST m LS| (o) )3 d0g 0008 5 () slaJald
28513 Dslie (JoSge 09,5 ez )3 (Sed g (omliliiSn ) 09,5 Sy 0 YV S 3,
ISSR (Capsicum sp. | x84 ¢ glasts Jals ( cwlibcsy ) i gauds sdejly

400

5 Slosng Coenl 5l g ails Hludl 4dxs 0 azg BB 8 a5 abl oo Slogae (s o (Capsicum sp.) Jald
Sl oS cnl (Jals lap 8015 5 baisS (S alo) Grize 5 (O (so @ 4295 b eaigm Sl 10555 e
Lilsy (ompp 510,95 5 5 (29)l0 ol Sl aS Wls ey Jals iy 68, 5 455 6ok Sl Jled ol S g
5 polie 0 Ol s metiny ilom & T Sl 5 oo Gliee sy 32 5 OSSN (ol o el 5 (S5
OA) sitn Lo 5ol cpl (ogas 0 (os g (oole ladi (n its 5 (&5 g

Jole bawgs 905 9 Jalb 0 glen (nl Dedoe Csme Jalb slas e (n ke 5 8501 (s el 5lon
opmle 51 S Jad (g pedisr g aBgb g adn, Sawwg Wl e Se>94 Phytophtora capsici 2,8 slis len
& Gysbar il oad ()55 i sla iS5l 5SU 5 e0g Sl coeal Gl golen cnl ol S35 slags Lo

AMVINY i3 pdy )b AYNIYY el o &, )
Sty eylyd wlids g pale axly o oDl ol3T olSils (65,5l eaSiiily i HlS Ll SLEL pale (ol iSs (semeiils i iay Y
5 Objgel Dl lojlus lgdol Gl oxb mlio 5 (55,0laS (bjsel 5 Dl 35 50 ( Sy oS Sliiod Jisy (LS (clidis Lo
05,5 il 5 ol et el 5 pole axly o sl ol3T oKl (53,5LaS suSitils SLEL psle 0g,F LLobiul o lgiol «s5)sLaS sy
Olel oletal (Bulye3) letol axly ™ olj olBails lg> u‘;»@B): olKil gac 4 Sl pole
(mne201 I@gmail.com) :Sig xS s ¢ Jgtame odims g #



9 9Ll b Gedsl Glnl 5o (YY) casliond (5155 lea 5o 65,58 sladsame yiin 15 @5 Slom regd Ol
65 93 (V) hKe g ool I8 (] 51 ey o )5 (3155 Jald Galises slade ;5o 511 aBebs g ay) (Sovwgy (V) 950
5 Gilwlaz (g lom Sl Lol Jole olgicas |, Phytophtora 5 Rhizoctonia slag B 5| 455 S 9 Fusarium g3 ;|
538 B

(PCR) jlyonds (slojumeiy (iSly  cie DNA sl Silis 51 S ISSR (Inter Simple Sequence Repeats) ,Slis
S5 oo oalitul CoMilug,See sla JIgs 5l edel Cowsay (oS 5 55T S SIISSR (8 L ey DNA 355 (glys el
2 Gyine oluwlid IRl ISSR (sla Kilas ail ool sgame (su59tlSs dw b S JIg alwg 4 o1 V' L 0" slasl &5
5 el Cawdds 4550 YV g sy0ke o5,V Jols Jals GB0l5 YA imgh o0 andboe Jald S5 S95UsS adlle
o, Klis ol sloazes 5l ool Cuvsay ol Fg 000 a5 al (5155 5 a8 5 18 Sbjs,l 0,00 ISSR Kl 3l eolanwl b o]
Joab (Joge g5, 5 lolids sl 598 Jlnl G lyear [ ISSR,S5Les ol g (550l slaaS; ol 09,5V (sl lo
Sly g wps jasis Jab gbaS, o 1) i Se) S80S wwlg oo ISSR (gla ,Silis .(VA) wis,S olpiey
il 555 D 51 (0) el flin il o8 & (o35 o (5 ol oS loeS o (S5 sTUS ini
s YA 5 ISSR (Random Amplified Polymorphic DNA RAPD) sl ,Silis I eolaiwl b a8, VY . el)j
50 el Cawdas lei AF 5 Vo4 (o534 ISSR ST V2 g RAPD ST YY 5l .85 J18 w)yp 8,50 (cwliiics,
Sled 9 audls RAPD &y coed C.oannuum &5g5 5o (5 ion (SO0 0o )0 ISSR slo Kl a5 ol jasein Eaemme
035 RAPD Sl ;22 ISSR (gla Sl 5l ouel sty (S5 (S95UsS wapd 5 (SumssSio s (0ils (a5lo ige ST
Aoy wlidcsn ;s (Joge slo,Kilis jl oael Cawsdy lopl Saais () g (Swaad (o cpl Ho o]
Gl la,ds cllal iomw gl (YO) c8 5 J1 3 Slime 09,5 10 bdisS ady 4 Comd C. annuum £o5 oy an
OF) cenloas 0olazul ISSR (gla ,Silis 51 liwgais 150 ,0 aus Jals (3g 520

Jals 5ol YE PCR s JoSge slo Sl sl oolazwl b C.oannuum L. 4565 10 S35 S5656e5 bl 5o
Se55 SPLS (osp Sln i bl GLES 55 (ul g (o 2 ISSR 9 RAPD sl S0lis sl ool b o5” ! 5]
yobay C. baccatum gla ol Sy Se56eS a5 w5155 hegh SO 50 (VY) Wl Baee Jald 4565 ol
039 GBS 3y i 230 libcony (She Tro om0 0xS e )18 gl iy 15Ty b 5 sl
So> 4 Jabs wisS cnl 5l ean el 5 (pieg GlapBsln lulaz )3 1) e i tie JRed ok g ogee a3 ogee
(F) aisls plaisl

@lolid 5 Jabb loaist olal Gla Fhy oy lp st slo)lpl Js¥lse sl Slas 5 5 sla S
5 RAPD sla Silis 5 5 5, sl S3g 5l oolatul b Jald 4565 & 51 a5, YV Ll cpl 5 asen o] (S pl3d
oz 5L JaB agS g 08, ¥ (oulidadS slaom) 9 ISSR (JsSUge S0Las 5 eolinul L (YY) wind (ganog,5 ISSR
(op Syge s az 1ol ons Lyl ol G 5 Vb iyt 9 485 8 (ow)n 990 Capsicum
o 223 20 o] liBaIS slo Sy 5 SUsS ol Ll iy s g0l Jsge 5 (ool 55
5 3% Sy ks 51 C. frutescens o C. chinense (C. annuum .C. baccatum sladisS  po cwliso JS gl ymss &y oS
o,90 C. frutescens o C. annuum Jald sloaisS o 45,90 i ISSR )f)'L{I Vo sl oolatwl b .(A) clils 095 0gu0
A, VY o (S5 ($5UsS sy (1) a0 /YO (Sl alold Gl (oo jlesluil bgad 3 18wy
Sgr [AYE L < JOFA o aS ) cpl o (05 alid co o a5 al asise ISSR 6le Sl ) eolatwl b olew Jald
ISSR (sl ,Silis 5l 5 )00 cipgh 50 (V) sl Cawoay /YA B +/V+ ¥ o (glaieS g,0 (S alols iz on
$5UsS anlllas ;o (V) o (gamdiws ade> £ 0 oyl 5 oolatwl olw Jald 6565 YV S5 555055 w5
cshol loadlye 4 a2 g, 5l eolatul by a8 5718 Sl 000 (08 (Fhs VY s Jals Gl By Sy (S
AN b oas ogie )3 Hdu sled g Wi eli ) gl Glaasls &gy 5y Wi o 0 Shes o Shs )0 25Ty (n i

YYYy



el 00is plodil [9uS 50 At (pl o S 5 el sloow,p 5SU ATl g geo50 Coonl YU 8)lge 4 axgi L

@ ol g Jooio Jalb slap5oly 5l (B Sy G G Baa b plawyn (Glagh onl 5o nlple

sl Slis Jols J80g0 g owlidisn, 45 sla by, 5 eoliiwl b oyl Sy alal, obj,l g P capsici s padie
Lol oags 5 plosl ST soliigs ladasl p e iy (6l drtes slaBols Gl L o 9 ISSR

Wigy g 919

sl Sl esliiul b el 4 wlos 5 Jome Jals alide laglBoli (S S95UsS (omyn sl
(She 5 s Jabb glagBoly Jold) Jlos YV L (ol JalS joboas )b S B )3 (o2alejl SSR 5 (oulidicsn

el Lzl ay 36 90 50 Glehol (xeb mlio 5 55,5L88 (bi90] 5 Dlihons 5 50 S o (i) 1S5 00
Sl CeaS o )3 2S5l G g atd (2B 5 I e @l 51 O Jga2) Sl 550 SIS )
Jlesl g lo)de (35 5l ey o plonil gl 0 e slos S 5 )ll asile oY slacle 5 caS uloay
laglals 4 clas 5l Sl 5l g 59, e i Jleim slags low 5 edT Lo lee 5 a5 o5 Lal aiile &il33 Cu e
Soe 4y el VO HLad 10 5 (wgandis 4z 0 VY0 slos ;0 S5l 9,0 a5 (V:):1)) ale 5 055 « S (g5l> (55
ool JBTA B 5 s gl 5 grnnbs 40 YOEY WS les Loyl )0 g ub Jiie o3 o0d (39 s 4o Yo
S SRT S g (0) w5 3l adichiog Geloly olS otus) sloThs @lopcadlool 4 cond al>ye o 05

(V' Jgaz ;0 0ad allys sla Shg) (0) W )S () p dlichrog bl p 5 oge 9 IS cwlidion,; Glo Shg «ol;

G redigy u»a.as‘j 9 J)w 0 w ’ab sulfb‘).) o)l.o.:) J»OL& Wy S J.O.lﬁ L.SLQ’QL?‘)‘)" w).e‘ﬁ -\ Jj..\?
. Phytophthora capsici

Table 1. The list of used pepper genotypes including genotype number, registered name, company, and reaction
to Phytophthora capsici.

@, oBulBo s Slaxie S 8, dasie al 4 STy
S/No Genotype  Properties Company  Genotype registered S oo
No. name Reaction to
P. capsici

1 18 el - pan - by e - su;  PBI 180rP-ConPurltaly ~ PS
Ornamental-Conical-Purple- Italian

2 8 POV oS - glpl- oy - 80rnP-IR657 PR
Ornamental-Iranian-657

3 30 saila -l -F2 - 5 PBI 300rnP-F2NethAlv PR
Ornamental-F2-Alvan-Dutch

4 14 sy PBI 140rnP-PBI PS
Ornamental

5 19 sy PBI 190rnP-PBI R
Ornamental

6 16 sy PBI 160rnP-PBI PR
Ornamental

7 21 SSssse — iy - 210rnP-Banana PS
Ornamental-Banana-shaped

8 32 R T 320rnP-China R
Ornamental-Chinese

9 17 25 el — iy - g e - sy PBI 170rnP-ConPurUSA  PS
Ornamental-Conical-Purple-
American

10 1 Stw e -F2 - oy PBI 10rnP-F2Hun PS

Ornamental-F2-Hungry
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Table 1. Continued...
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@, OoBols o leds Slasin S o8, dasie sl 4 STy
S/No Genotype  Properties Company  Genotype registered S el
No. name Reaction to
P. capsici

11 35 blob-5)) - Ssb - 35BlockyP-YBachata PS
Blocky-Yellow-Bachata

12 3 Syely—pe 8- Sk - 3BlockyP-RZam PS
Blocky-Red-Zambuni

13 7 RZ |0 -305 - Ssh SeR 7BlockyP-RHoraRZ  PS
Blocky-Red-HoraRZ

14 11 RZ gil,55 -5,, - S5k SeR 11BlockyP-Y Toran R
Blocky-Yellow-TorantoRZ

15 34 ol - Ssb - 34BlockyP-Lirika PS
Blocky-Lirika

16 15 it — oS - 15SweetP-cherry PR
Cherry-Sweet

17 23 POV RO 23CherryP-Orsh R
Cherry-Jerusalem

18 12 M.-s,; Syngenta  12YP-Billa PS
Yellow-Billa

19 31 LSS, T -zl - 310rP-Arankia S
Orange-Arankia

20 36 sl — s, Siminis 360rP-Paramo PS
Orange-Paramo

21 20 s PBI 20GreenP-PBI PS
Green

22 13 by, —eaas - 13LongP-Royan PS
Long-Royan

23 25 SosS —oapiS - 25LongP-Small PS
Long-Small

24 9 by =S5 505 s = g y5e ~entS PBI 9LongConicP-Gsirna S
Long-Conical-Pale Green-Sirna

25 27 Sed—as - 27ChilP-Fogo PS
Chili-Fogo

26 37 9l —as EWSI 37ChilP-Paleo R
Chili-Paleo

27 33 R~ pies  ES 33GladiateP S
Gladiate-Sweet

28 10 8 - oo s~ EWSI 10SweetP-Ganga S
Green-Sweet-Ganga

29 2 slaels  PBI 2BP-PBI S
Bell Pepper

30 4 slaads  ES 4BP-12-Eastern PS
Bell Pepper

31 5 15bgs ~glacds - 5BP-Bonanza PS
Bell Pepper-Bonanza

32 6 slads  SuS 6BP-Sums PS

Bell Pepper
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Table 1. Continued...

wdalal =Y Jga

&0, OB ols o leds  Slasine S 03, dasivn ol @ STy
S/No Genotype  Properties Company  Genotype registered S ety
No. name Reaction to
P. capsici
33 22 0 45 58 -0 5 —slaeds - 22BP-YD€I‘by PS
Bell Pepper-Yellow-Hybrid-Derby
34 24 Yoy glaads - 24BP-301 S
Bell Pepper-301
35 26 bl a5 95— 3 ~glants - 26BP-RStarlet S
Bell Pepper-Red-Hybrid-Starlet
36 28 RnineRhzne - glasds - 28BP-RnineR S
Bell Pepper-Rnine Rhzne
37 29 60D glasds - 29BP-60D PS

Bell Pepper-60D

R Geals )30 @815 SUS (B,5 50 5,0 ES 05,0 0 Ml 5 8 EWST g, olales <85 :SeR 4,51, «5 5 PBI

u»Low :PS sJWW PR quLM} S ‘Jw

PBI: Pakan Bazr-e-Isfahan Co., SeR: Sepahan Ruyesh Co., EWSI: East West Seed International Co., ES: Eastern
Seed Co., SuS: Sums Seed Co., R: Resistant, S: Susceptible, PR: Partially Resistant, PS: Partially Susceptible.

CTAB g, obolys by DNA zlyscul 5 alS §l i ok s 40 anlecSy 3ol sz oSy 5l s S aises

SeS) olhogl Clolliwy I cuwi g euds zghpwl DNA CoaS 5 CueS lonw glp (V) ol pledl
TBE 1X 3L ¢ 7V J5 L (olpl j5i5 plog, b 5] o5 .2) 331 5,589,550 4 (IS,{)AT ,545 Thermo T ,Scientific

(YY) SO r:)fyb Y. PCR r:[?u‘ 6‘)‘? W) C‘)?LAAA‘ LgLﬁDNA &Le‘.) clale ol oolanul

5 53 I T3l 6l Jalis Jald slap 5ol (S35 (S95UsS (o) gz o3liil 950 ISSR (sla 5T -Y Jgoor

Jlast o

Table 2. ISSR primers used for genetic diversity assessment of pepper genotypes, including the primer
names, primers sequence, and annealing temperature.

@, STt S5l Jlgs Jlasl sles
S/No.  Primer name Primers sequence Annealing temperature (°C)
1 MBP-1 5'-CG AAAAAAA-3° 50
2 MBP-2 5'-GAC GAC GAC GC-3° 44
3 MBP-3 5'-CTC CTC CTC GC-3' 44
4 MBP-4 5'-GTG GTG GTG GC-3° 44
5 MBP-6 5'-GACA GACA GACA-3' 50
6 MBP-7 5'-CA CA CA CA CA CA AG-3 45
7 MBP-8 5'-GT GT GT GT GT GT GG-3° 45
8 MBP-9 5'-GT GT GT GT GT GT CC-3* 42
9 MBP-10 5'-GTG GTG GTG GTG RC-3° 50
10 MBP-11 5'-GC GC CGC CGC CGC C-3° 50
11 MBP-12 5'-TACA GCA GCA GCA G-3° 50
12 MBP-13 5°-GA GA GA GA GA GA GG-3° 44
13 MBP-14 5'-GA GA GA GA GA GA CC-3° 44
14 MBP-15 5"-GACA GACA GACA GC-3° 50
15 MBP-16 5°-AGTG AGTG AGTG GG-3° 50
16 MBP-17 5°-GT GT GT GT GT GT GT GT YG-3° 50
17 MBP-18 5°-CTC GT GT GT GT GT GT GT GT-3° 47
18 MBP-19 5°-GT GT GT GT GT GT GT GT CTC-3° 50
19 MBP-20 5'-CCA CCA CCA CCA CCA CCA CCA-3° 47
20 MBP-21 5'-CGA CGA CGA CGA CGA CGA CGA-3° 50

Y: Pyrimidine, R: Purin.
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Table 2. ISSR primers used for genetic diversity assessment of pepper genotypes, including the primer
names, primers sequence, and annealing temperature.

s, STt S50 Jlgs Jlasl sles
S/No.  Primer name Primers sequence Annealing temperature (°C)
1 MBP-1 5-CG AAAAAAA-3 50
2 MBP-2 5'-GAC GAC GAC GC-3° 44
3 MBP-3 5-CTC CTC CTC GC-3 44
4 MBP-4 5-GTG GTG GTG GC-3° 44
5 MBP-6 5'-GACA GACA GACA-3" 50
6 MBP-7 5-CA CA CA CA CA CA AG-3° 45
7 MBP-8 5'-GT GT GT GT GT GT GG-3° 45
8 MBP-9 5'-GT GT GT GT GT GT CC-3° 42
9 MBP-10 5-GTG GTG GTG GTG RC-3" 50
10 MBP-11 5'-GC GC CGC CGC CGC C-3° 50
11 MBP-12 5'-TACA GCA GCA GCA G-3° 50
12 MBP-13 5°-GA GA GA GA GA GA GG-3° 44
13 MBP-14 5°-GA GA GA GA GA GA CC-3° 44
14 MBP-15 5-GACA GACA GACA GC-3° 50
15 MBP-16 5°-AGTG AGTG AGTG GG-3° 50
16 MBP-17 5°-GT GT GT GT GT GT GT GT YG-3° 50
17 MBP-18 5'-CTC GT GT GT GT GT GT GT GT-3" 47
18 MBP-19 5'-GT GT GT GT GT GT GT GT CTC-3" 50
19 MBP-20 5'-CCA CCA CCA CCA CCA CCA CCA-3° 47
20 MBP-21 5'-CGA CGA CGA CGA CGA CGA CGA-3° 50

Y: Pyrimidine, R: Purin.
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Table 3. Grouping of genotypes resulted from mean comparison of morphological traits.
095 o)l o) oy

S ) ) e, S Group Group
S/No.  Morphological trait number’ situation
1 Plant growth habitels us, cole 1 a
2 Stem length «sl. ¢lis,) 16 a-p
3 Node anthocyanin pigment o 3 psbowgs] aloSs, 2 a-b
4 Node anthocyanin pigment intensity o,5 -uilawgsl alo S, was 5 a-e
5 Node woolly o5 ;o5: Jus,s 3 a-c
6 Lamina length i Job 13 a-m
7 Lamina width g 5, 12 a-1
8 Lamina length/width Sy 6,6 4 Jsb cos 3 a-c
9 Leaf green color intensity 5, jow S, oo 4 a-d
10 Leaf shining 5, o0 3l» 4 a-d
11 Peduncle situation |Kes consy 2 a-b
12 unripe fruit color b ogee S5, 3 a-c
13 Fruit situation cge condy 2 a-b
14 Fruit length g Jsb 11 a-k
15 Fruit diameter o5 ;b3 8 a-h
16 Fruit length/diameter og0 Jhad a4y Jsb s 7 a-g
17 Fruit shape in longitudinal section Jsb 5, ;3 o0 JSo 5 a-e
18 Fruit shape in latitudinal section _s,e (o ;0 ogue JS& 2 a-b
19 Exocarp wavy in fruit base g oacld jo poysp (09 jlozge 3 a-c
20 Exocarp wavy except in fiuit base g oacls 10 50 poygp o092 Jlogse 3 a-c
21 Fruit surface oo s 1 a
22 Ripened fruit color eow, oge S5, 3 a-c
23 Hollow in fruit base oge oacls ;0 0,0> 2 a-b
24 Hollow depth o,i> 3ee 3 a-c
25 Fruit tip shape cge S5 JS2 4 a-d
26 Fruit tail length og0 ps Jsb 12 a-1
27 Calyx situation JSauls corsy 1 a

©) e

A3 S gy 3550 SOOI (8 s S9TUs iy (stzon S et b iy, Sl
fMorphological trait with more group number, showed more diversity between the evaluated genotypes.
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Fig. 1. Cluster analysis obtained from morphological characteristics of 37 tolorance and susceptible to
Phytophthora capsici genotypes of pepper.
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Fig. 2. Banding pattern resulted from LMB-20 (above) and LMB-15 (below) primers. M: Size Marker (100-3000
bp): Lane 1-37: the studied pepper genotypes according to Table 1.
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Fig 3. Cluster analysis obtained from polymorphism pattern of 37 tolerance and susceptible pepper genotypes to
Phytophthora capsici by ISSR markers using NTSYS software and UPGMA algorithm and Jaccard
similarity coefficient.
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Table 4. Genetic diversity statistics of ISSR markers in pepper genotypes using 19 primers.

s, e o5 o i ot RO sbosls (slgime s
S/No. Primer code TBN iz b bz MI
PBN P % PIC
1 MBP-2 10 10 100 0.413 4.13
2 MBP-3 6 6 100 0.479 2.87
3 MBP-4 10 10 100 0.498 498
4 MBP-6 11 11 100 0.469 5.16
5 MBP-7 11 11 100 0.412 4.53
6 MBP-8 10 10 100 0.499 4.99
7 MBP-9 10 10 100 0.446 4.46
8 MBP-10 9 7 78 0.482 3.37
9 MBP-11 14 13 93 0.458 5.95
10 MBP-12 11 11 100 0.406 4.47
11 MBP-13 9 9 100 0.440 3.96
12 MBP-14 8 8 100 0.431 3.45
13 MBP-15 4 4 100 0.499 2.00
14 MBP-16 13 13 100 0.355 4.62
15 MBP-17 10 10 100 0.454 4.54
16 MBP-18 12 12 100 0.496 5.95
17 MBP-19 4 4 100 0.499 2.00
18 MBP-20 8 8 100 0.427 3.42
19 MBP-21 18 18 100 0.367 6.61
Mean .Sl 9.9 9.7 98.5 0.449 4.29
Total s 188 185 - - -

TBN: Total Band Number, PBN: Polymorphic Band Number, P%: Polymorphism Percent, PIC: Polymorphism
Information Content, MI: Marker Index.
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Fig. 4. Two-dimensional diagram for principal coordinate analysis in pepper genotypes using ISSR markers. G1,
G2, G3, G4 and G5: Genotype grouping.
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Fig. 5. Dendrogram designed for 37 ornamental and edible pepper genotypes using combined data from ISSR
and morphological markers as well as grouping based on tolerance to Phytophthora capsici based on
UPGMA algorithm and Dice similarity coefficient. R: Resistant, S: Susceptible, PR: Partially Resistant,
PS: Partially Susceptible.
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Morpho-Genetic Diversity of Tolerance and Susceptible Ornamental and
Edible Pepper Genotypes against Damping-Off Disease (Phytophthora
capsici)

L. Mohammad Bagheri, M. Nasr-Esfahani*, V. Abdossi and D. Naderi!

Pepper (Capsicum sp.) with numerous variations having abundant utilizations such as
ornamental, food and pharmaceutical aspects. In this research, the genetic diversity of 37
resistant and susceptible ornamental and edible pepper genotypes to damping-off disease,
caused by Phytophthora capsici, was analyzed by 47 morphological attributes and 20 ISSR
primers. Results of ISSR assay indicated that 19 primers out of 20 primers produced scorable
polymorphic bands. Totally, 188 bands were produced, which 185 bands were polymorphic.
The polymorphism mean percent (P%) in ISSR markers was 98.5% and on average, 9.9 bands
were produced using each primer. Polymorphism percent varied from 78% to 100%. Average
of polymorphism information content (PIC) was 0.449. Based on the results of ISSR analysis,
the genotypes were divided into five main groups. Morphological attributes also divided the
genotypes into five distinct groups. Correlation between molecular and morphological
similarity coefficients was non-significant. The screening results of resistance to damping-off
disease demonstrated that five genotypes including 11BlockyP-YToran, 190mP-PBI,
23CherryP-Orsh, 320mP-China and 37ChilP-Paleo, which have the lowest mortality at
seedling and maturity stages, were belong to ornamental and long peppers groups. The
correlation coefficient of genetic diversity and resistant of the related genotypes to damping-
off, Phytophthora capsici clustered the five resistant genotypes except 37ChilP-Paleo in one
morphological group and all five genotypes were placed in four different molecular groups.
Keywords: Bell pepper, Capsicum sp., ISSR, Morphology, Phytophthora.
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