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Edible Pepper Genotypes to Damping-off Disease (Phytophthora capsici)
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Table 1. The list of used pepper genotypes including genotype number, registered name, company, and reaction
to Phytophthora capsici.

@, oBolBo s Slaxie S 8, dasie al 4 2Sly
S/No Genotype  Properties Company  Genotype registered Sty
No. name Reaction to
P. capsici
1 18 el - pan - by e - su;  PBI 180rnP-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 190rmP-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 170rmP-ConPurUSA  PS
Ornamental-Conical-Purple-
American

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

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

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

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

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

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

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

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

17 23 POURJ 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 — st 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 = oo e —ensS 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~ ey 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 I5bgs ~glacds - 5BP-Bonanza PS
Bell Pepper-Bonanza

32 6 slads  SuS 6BP-Sums PS

Bell Pepper

Yye
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Table 1. Continued...
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o, oBols o leds  Slasine S 03, dasivn el @ Sl
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 e85 ,5 SUS (B,5 50 5,5 ES 05,0 0 Ml 5 8 EWST g, olales <85 :SeR 4,5, «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.
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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 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 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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S ) ) e, Group Group
S/No.  Morphological trait number’ situation
1 Plant growth habitels a, cole 1 a
2 Stem length «sl. ¢las,) 16 a-p
3 Node anthocyanin pigment o 3 psbowgs] aloSs, 2 a-b
4 Node anthocyanin pigment intensity o,5 byl alo, 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 o, 4 Jsb s 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 ogo 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 og.e oacld ,o poysp (09 jlozge 3 a-c
20 Exocarp wavy except in fruit base g oacls 10 50 pojgp 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> 3ec 3 a-c
25 Fruit tip shape cge S5 JS2 4 a-d
26 Fruit tail length oge0 ps Jsb 12 a-1
27 Calyx situation JSauls consy 1 a

©) e

A3 S gy 3550 SOOI (8 s S9TUs iy (stron 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 Sz b b 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 Js 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.

5 owbibcsu,y o, S5lis 5 ool Cavods slaosls oS5 L Jals STy o oo oBols YV gl eads b ol S 050 -0 JSo
sdw R) u..u‘.b 4.\'.....4 w)..a 9 UPGMA p.u)ﬂ‘ )l oolawl l) 6)“"’4‘3" @ J.o.?u U.AL..J‘)J <5~‘-°.°5)§ O g ISSR

YYY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.2.3
https://journal-irshs.ir/article-1-237-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.2.3 ]

-

las s s bl byl G 53 1) (S8LeS o piian Sy (P n womin Suse oldESu) S SRy e 5
8 4y s G cosen s 5 o ity e copme 08 Jsb oSty Job il Jsb sla s 4 plise ez o
S s ol Ty dhar 5 Kigg JS5 a5 5 0,81 0,5 lioss] alafi, S 5 Job g 53 osen S cogee
el 5l eslawl o aS vges lo 3 (A) LK g Dias o 5,155 0 ol (lis bBols f jo (6 peSei 59565
s oaslive Jabb glaBol5 o (6 pXednr ilolar S K2

S opme US55 55, 53 (5305 S3sTlisS o Jib i o 05,8V B Y & oge S5 5 55, a5 a5l oSl
ol mt S 5 5, 85 oy s i (slad, 5 LoaisS (o S5 ooy 3 0F) dimose ol 95
S92y Jalb calides (sladisT (owlidicu; sla Shy om (o053 Sligps 45wl oad (21 (Jlo Gl b (A) a8 oy
Sl (F) oL es 5 Albrecht (Y0) cowl oals ol Kiwghy Jawss oS o digf G larcay LmQT ol 4y e a5 5 s
O Sz 53 |y e (2 i 090 03 Jobo g o JhB (Sl S oy p 3550 (oliBESu, (Sho TG 3 WS
Sype SLOBRNE 55 ol gl p0 3l SlsFes pol- Jlagh mli b oS wnils Jald ead Jal 5 i slagBol3
O 5 o BB ok (ST wad (uipeandS 09,5 VY g A 4 S ogee p0 Jobo g 0gee Sl i I o)
e ol cily gleen (VY) ol Sen g Hasan gloasdl b ol g jo aig glasl a5l cwyp 5550 slaBalis
Wy g gl (g o 1y (2lSy e s JAE G BolS (B (i35 S5UsS (o) 50

#) oLen 5 Cebula slaasdl b jol> 2oghy ;o oge JSO (aSlh 5 ogee Shad 5 Job )3 cadowss YL S95UsS
SosSe 3 Jalb i lagBolp (owlidcsu; (S8UsS (o) yo Sl cdillae et Jabb it slaed) s,
it s (515 5 Sy i) Sy o 5 oo s UK oalh 5 b 5 o slaShy 5 5 G
30 a5 (g sbas oy et piol> imgh ;0 odeluwady glaidl b bas i cpl (VF) ol onuo bBols o S56sS
a5 Cewl oad LIF Al edd gy 390 OB (e oad 3l la Sy 0 @Y SSUS 8yl egl
S wied 2o Sy (nipee 5l ogee JSB g W gl (a8 e e oge SO, NS Sundg (S5 Condoe
) ogee Jsb 5 Bl culid waisy elis )| sla Shg (eizred (10) Wagas sbml Jals slap o155 (e |y ($65UsS (n iuden
Sl V) Clond (Bpme olar sladeby o Jalb Jpaman slaplaly Sl ¢l sute sla Shg Jlyee
S Sis Syge 3 W S5UsS (w950 S SIS o oge ojll (S yo s (Vo) ol s o Geleta
) g g5}l g &S5 2 ) oge Jlad cis j2 )3 o9 3 Shas aiile lidee sla Sy 0 oo Ol Ktwgh (oulidcsy,
O wilosgad 5,158 Jald jo 565665 slol yo

MBP-8 sl 55lel o ASosiz slaosls (slgime o yiius ols olis ISSR (sla S5lis 5l ool Cawody (slaases
s LMBP-1 55KT 51 solicial jo . o0y (+/¥00) MBP-16 551 1o )] 12 2eS 5 (+/£93) MBP-19 5 MBP-15
A Lo e YO S5l ool 5l solaiul o (A) o) Ken g Dias dodzs ol B3 5 0is 1355 (5,lg 4355z CG(A)y
old a0 59e ladalad iS5 Sl 5 oad o Jlail jl wile S5l cal Jolo poguelisS walds waisgy JKaaiz ol g VY
Sz Sz (GTRCTC JIg L MBP-19 55el 5l eolawl (A) o, Sen 5 Dias ioghs )0 ¢ ogm 5l ol oo
hs3 leamily b alie Wog JSiaiz Sen Skl (ol bawg 0ol iS5 e ¥ ool Ghaghy 5o ol .ol of jenay
oyl g 0 {GACA)GC I L MBP-15 )f)'L{I sloslatwl jo IShaus 7 Ve ol sngs egas jo (YY)
S a5 w sle Sl 5l oolainl b JSsais aw,s QAT Egozme 0 w0l plas IShais s ys Ve Silel ol
4) YU 55 (V) Ahmed 5 (A) ;Ko ¢ Dias wile o Kiogs ;500 laadly jo JIShoiz oo ol oy ol iaghy
ol oy oI55 (LF e 9 LAVIY oS

ARRY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.2.3
https://journal-irshs.ir/article-1-237-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.2.3 ]

ORamgsy oo IS 59 «=0.020™) ragh cnl p3 (JeSse g (owlbid Cu; la KL (o sine alal ) 99
sl Sl 5l oael cavsas laosls fr (5,00 e b1 55 (A) ), Ke2 g Dias cslice joboas 500 0925 55 Jald g9,
O 5o SSasaiz 5l oYU sleghw aseis glp 1 ISSR sle Silis da] s ws oS wlisa S sla 59 9 ISSR
Al oS pwliialdlS sla Fhg coims lid asdlen b, Slas pl el s ST (80 cnlio Jald alizie sla B0l
(V) K PR U“’)l)f JA.LB 6L¢u[fo|f (RAPD) ‘5‘9SJ9.0 9 ‘SAAJLAAJMZJ) Lgb(;)’ﬁ O 6)‘06"“ JDL..:)‘ sJuLQA 3

5500 gbadly b opol> iwgy ;0 ISSR le Silis 5 eolanwl b Jald o yBol5 o gilwlia o cuddge
sl ,Kiles aslen ISSR sl ,Kilis 51 soliiw] b il (sjmelcaibse jobay a5 (VF) o0 Jloen 55 o) Kingss
o 1y Jald alizes gl B0l o (Seisiehd bl )l g (S55 (Ss5UsS RAPD 4 AFLP

B30 yebay (PCA) Lol sladdlge 4y 4300 oy, 5l coliiwl b o)y 0590 sl Bols g oniiolx) (gjlwlos
5 ISSR (sla Silis 3l soelcawsds slaass o (Sialed 0903 KW I, ISSR (sl ki 31 oolazwl b oaisplonl (gucu0g,S
AVY) Cnl oo 00y 55 o) Kidgh [S0 yo)155 o ¢ Lol sloadlge 4y 4,500

S 5 4o

sllols plee (S5 calids 5 G55UsT i sln gured 08 lnl (ouliies, 5 ISSR Jeslse sla Silis
5 £S5 ol glaaslp ln Jilb lagBolp (o oadionsd (G95LS 5 (Seiij bl disgy o)z 9)90 Jalb alizee
oo ¥V 5 TY LYY 08 ) sla B0l oy 3590 slorali e 51 iomd dnio caslio pplly bl sl S
88 8 oglite (S 0g)S Yoz )0 (Ked 5 omlidiSSn ) 09,8 S 3 TV S 68, 2a baed) (nl dee oS oy
Esh 5 (ol al> 5o 93 )0 (g, 4 (Jald alite Slacei sl G et Srlom 4 Joo (o) 998 o0 Sleidn 0LL
il g Prcapsici s padiy 4 la> g Joxie Jailb slagBoli (S (So5UsS (homin Baa b gl 09 plox]
Sl 0l 5o 5 ISSR laSlas ol (JoSdge 5 (owbididn, apas slaghy, 5l eslinwl b ol (Seess alal,
Wz glag Sl olgie ol Ghmgdy )0 sy (o S5 4 (il (ST ool ey it sl s GlaplSol
O3 JESl b (6,555 590 33,k 5| Pocapsici Jolao ;o gol54) 5 (55l Co o caslie la ol in! il cys Cglae
XLOC_023615 (glacy Jold 09 oolitul oliasd 5 Sopd powye SOSESS 5 poyiSlyS| i Loy
SSE gly Wlgie Gyse ssba a5 XLOC 021757 ¢ XLOC 021200 XLOC 021386 XLOC_004633

555 B oolital 350 P capsici 5l (26 (s patig (5rlon 4 Jozite 5 (wlax slocasss
References &b

TV (olS lo g5lo ol 0l 5 a8 (g e a5y gy AVOT 0000 0 gz bl N

7B delse 2lisilon (omip 9 pasis (gilulaz ITAA L (Bao e g Lwsd s (albll e (oolb S8 Y

VDA w,is Gl alzme )8 GlamlyydT pll o Jald adsb 5 4y (Soves

3. Ahmed, S.M. 2013. Inter-simple sequence repeat (ISSR) markers in the evaluation of genetic polymorphism
of Egyptian Capsicum L. hybrids. Afr. J. Biotechnol. 12(7): 665-669.

4. Albrecht, E., D. Zhang, A.D. Mays, R.A. Saftner and J.R. Stommel. 2012. Genetic diversity in Capsicum
baccatum 1is significantl influenced by its eco-geographical distribution. BMC Genet. 13:68 doi: 10.1186
/1471-2156-13-68.

5. Anonymous. 2006. National guideline for the conduct of tests for distinctness, uniformity and stability in
Sweet pepper, Hot pepper, Paprika and Chili. Seed and Plant Certification and Registration Institute, 55 p.

6. Cebula, S., A. Jakubas, A. Sekara, A. Kalisz and A. Pohl. 2015. The relationship between morphological
features and nutritive value of sweet Pepper fruits. Acta Sci. Pol. Hortorum. Cultus. 14(4):79-91.

7. Costa, F.R., T.N.S. Pereira, C.P. Sudre and R. Rodrigues. 2009. RAPD markers and morpho-agronomic

traits in determining genetic diversity among chili peppers and sweet peppers. Cienc. Rural. 39: 696-704.

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.2.3
https://journal-irshs.ir/article-1-237-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.2.3 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dias, G.B., V.M. Gomes, T.M.S. Moraes, U.P. Zottich, G.R. Rabelo, A.O. Carvalho, M. Moulin, L.S.A.
Goncalves, R. Rodrigues and M. Da-Cunha. 2013. Characterization of Capsicum species using anatomical
and molecular data. Genet. Mol. Res. 12(4): 6488-6501.

Esfahani, M.N., M. Chatraee, S. Shafizadeh and S. Jalaji. 2012. Evaluation of resistance of cucurbit and

cucumber cultivars to Phytophthora drechsleri in Greenhouse. Iranian Seed and Plant Improv. J. 28(3): 407-

417.

Geleta, L.F., M.T. Labuschagne and C.D. Viljoen. 2005. Genetic variability in Pepper (Capsicum annuum
L.) estimated by morphological data and amplified fragment length polymorphism markers. Biod.Cons. 14:
2361-2375.

Hasan, M.J., M.U. Kulsum, M.Z. Ullah, M.M. Hossain AND M.E. Mahmud. 2014. Genetic diversity of
some Chili (Capsicum annuum L.) genotypes. Int. J. Agri. Res. Innov. Tech. 4(1): 32-35.

Ibrahim, M., V.M. Ganiger and S.T. Yenjerappa. 2001. Genetic variability, heritability, genetic advance and
correlation studies in chilli. Karnataka J. Agri. Sci. 14: 784-787.

Jiang, Y. and J.P. Liu. 2011. Analysis of genetic diversity of Piper spp. in Hainan Island (China) using inter-
simple sequence repeat ISSR Markers. Afr. J. Biotechnol. 10(66): 14731-14737.

Kumar, L.D., M. Kathirvel, G.V. Rao and J. Nagaraju. 2001. DNA profiling of disputed chilli samples
(Capsicum annum) using ISSR-PCR and FISSR-PCR marker assays. Forensic Sci. Int. 116(1): 63-68.
Padilha, H.K., E.E. Sosinski and R.L. Barbieri. 2016. Morphological diversity and entropy of peppers
(Capsicum baccatum and Capsicum chinense, Solanaceae). Int. J. Current Res. 8(12): 42758-42766.

Patel, A.S., N. Sasidharan, G.V. Ashish and K. Viny. 2011. Genetic relation in Capcicum annum [L.]
cultivars through microsatellite markers: SSR and ISSR. Electronic J. Plant Breed. 2(1):67-76.

Rana, M., R. Sharma, P. Sharma, S.V. Bhardwaj and M. Sharma. 2014. Estimation of genetic diversity in
Capsicum annuum L. germplasm using PCR-based molecular markers. Natl. Acad. Sci. Lett. 37(3): 295-
301.

Refaat, M.H. and H.A.S. Elgarhy. 2007. Relationship between hybrid performance and genetic diversity

based on ISSR-PCR markers in Pepper (Capsicum annuum. L.). Ann. Agri. Sci. 45:1565-1579.

Rogers, O.S. and A.J. Bendich. 1998. Extraction of DNA plant tissue, plant molecular. In: Gelvin SB,
Schilpe RA, Verna DS (ed.): Plant Mol. Biol. Manual. pp. A6:1-10. Kluwer Academic Publishers, Dordecht.
Saleh, B.K., R.W. Kasili, E.G. Mamati, W. Araial and A.B. Nyende. 2016. Diversity of Pepper (Capsicum
spp.) genotypes from Eritrea assessed by morphological traits. J. Agri. Sci. 8(4): 156-168.

Sheeja, T.E., G. Uma, B. Sasikumar, K.V Saji and P.R. Rahul. 2013. Genetic diversity study in Piper spp.
using inter simple sequence repeat (ISSR) markers. J. Spices Arom. Crops, 22(2): 111-119.

Thabuis, A., V. Lefebvre, G. Bernard, A.M. Daubeze, T. Phaly, E. Pochard and A. Palloix. 2004.
Phenotypic and molecular evaluation of a recurrent selection program for a polygenic resistance to
Phythophthora capsici in pepper. TheoR. Appl. Genet. 109: 342-351.

Thul, S.T., M.P. Darokar, A.K. Shasany and S.P.S. Khanuja. 2012. Molecular profiling for genetic
variability in Capsicum species based on ISSR and RAPD markers. Mol. Biotechnol. 51(2): 137-147.

YYo


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.2.3
https://journal-irshs.ir/article-1-237-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.2.3 ]

24. Velazquez-Ventrua, J.C., C. Marquez-Quiroz, E. delaCruz-Lazaro, R. Osorio-Osorio and P. Preciado-
Rangel. 2018. Morphological variation of wild peppers (Capsicum spp.) from the state of Tabasco, Mexico.
Emirates J. Food Agri. 30(2): 115-121.

25. Xuejun, C., C. Zhifang, C. Jingfeng, L. Qunfeng and G. Hong. 2007. Genetic diversity of pepper germplasm
with RAPD, ISSR and phenotypic data. Acta Bot. Sin. 27(4): 584-587.

YY#


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.2.3
https://journal-irshs.ir/article-1-237-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.3.2.3 ]

Iranian Journal of Horticultural Science and Technology 20 (3): 321 — 336 (2019)
Research article

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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