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Table 1. Characteristics of collected samples

4.3}§ &:»:M.?_'/c)}: LY
Species Population Code
C. pepo Tehran
C. pepo Hamedan
6'.&’5;".‘5)'6 Lad)) Z1-Z4
C. pepo Zardband
S S ot F1-F10
C. pepo Fars
SIS 558 i g ol 5SS 31 yasediol 4 gel
C. peno Uncertain sample of Shahid Beheshti University C1-C10
- Pep Collection
J5S Obes KTH1-KTH4
C. maxima Hamedan
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Table 2. Sequences of ISSR primers used in present study (R=A/T, Y=G/C)

(0'—= ) Sl JIg AL aaseie &S s,

Primer Sequence (5'—3") Code of marker Row
CACACACACACACACACAG 1S4 1
GACACACACACACACACC IS5 2
CACACACACACACACACC 1S6 3
ACGACGACGACGACGG IS7 4
ACGACGACGACGACGC 1S8 5
TCGTCGTCGTCGTCGG 1S9 6
ACACACACACACACACG I1S11 7
TAGAGAGAGAGAGAGAY 1S13 8
AGAGAGAGAGAGAGAGRC 1521 9
CTCCTCCTCCTCRC 1523 10
GTGTGTGTGTGTGTGTYA UBCB849 11
GAAGAAGAAGAAGAAGAA UBCB868 12
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Figure 1. Product of ISSR11 marker reaction on 3% agarose gel, L: 100bp DNA ladder, C: negative control. The
codes represent studied genotypes

sels oslizal ISSR (gla Silis ISador Sliaseie -Y i
Table 2. Polymorphic properties of used ISSR markers

oela eIl e . _

Sl grane. ﬁt;tﬁ) Sokm gl Wl AL
M bIC : polymorphism Polymorphic bands  Total bands  Markers name  Row
0.7 0.14 100 5 5 1S4 1
1.6 0.32 100 5 5 IS5 2
0.8 0.16 100 5 5 1S6 3
2.07 0.23 100 9 9 I1S7 4
2.25 0.25 100 9 9 1S8 5
2.08 0.26 100 8 8 1S9 6
2.34 0.26 100 9 9 IS11 7
1.76 0.22 100 8 8 I1S13 8

1 0.2 100 5 5 1S21 9
1.56 0.26 100 6 6 1S23 10
1.12 0.16 100 7 7 UBC849 11
2.24 0.32 100 7 7 UBC868 12
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Figure 2. Dendrogram of the ISSR markers based on the Jaccard similarity coefficient and the Clink grouping
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Figure 3. Two-dimensional plot related to the principal coordinates analysis of Cucurbita populations
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Table 4. Principal coordinate analysis of the ISSR marker

Y ad 30
Component 2

\ 4
Component 1

11.21

31.41

20.19

20.19

o bl
Relative variance
s bl

YY


www.SID.ir

b‘)&oﬁjdﬂsl

Cumulative variance

s Sl Ol 51 s s 1ls 1, PIC o 22 UBCB68
5 Sl jamls iy dIS1L Sl eslinad 55
s bls 1y Sl S W el o mi opl b
S 038 5,50 Y ISk Slebl Ol e Sl
Slacgmas 313 a5 BB (S8 g5 eias 0L

el Ji550 5 3608 55 58
Osls Ol gl p 508 Ll ol clasu 4 4 pps
Sl oo B, Olpe & a8 ol 513 GES oo
oSl Jel m s s 8 4 Glads e
Gl Sladg g ) Jeols pl S50 b0l
el 55 s as dSSR J U 50 jﬁ;tw Sl
ﬁu\xsw\,uwwu&z;ww
O3 o kSl 4 a5 by (ladip 4t mls el
DS s S5 5us il slacman Sl L)
S S 288 et Ol S sk e SRS
L o 5 1) bikised opa ol ISSR
die Olpe 4 uS SSE s sl Gl
0 5l s AN K5 g5 O g Ehteshamnia
L okdS olal 53 Gl 6535 anb Comex
AR o p 25 opleale 5 55 O WY 1 eslind
A rasr (Ghuaiws odel Cowdas CL’ ool sls
el T s b J S50 glaesls 3l eslizad L
Ehteshamnia et ) > S Iy Gllal L3l e Condse
yljé O M 0355 ls gns e (al., 2009
Ll etms ol Wl (S5 Jolp 5 oWl
&5 0k Gk e Sl s Gelaner o S5
2014) <.

(ladlas 45 (Alikhani et al.,

L Comer YO S5 655 OlSes 5 Mohammadi

v

g5 S OLKen 5 Hatami Law g a5 (glaslas s
S G eslid b gl 508 Coner 4w S5
Cawdty hops Vor JSodr doss Al pll ISSR
Loy L iashn > .(Hatami et al, 2017) .l
Sl 98 wgel 00 SIS E5 o S Barzegar
L C. moschata s C.maxima . pepo slas S
dojs Ver (8 S ell SSROSLE 51 eslind
saddlae s (Barzegar, 2014) 43 caalie JASCide
Yo K55 s ObiSes 5 Esmailnia L R
S e . RS LU TR P $8 S
S L s W ) 5 ISSROSLES 5 eslind
5,3 .(Esmailnia et al., 2015) Jsl cowsay ds s AY/AY
£ S OLKen 5 Kameli L g« (gladlas
S. spicigera, S. rechingeri, S. ) ¢} 0 45 4w K33
L3 el ISSR SOl 5l eslasad L (khuzistanica
Kameli et ) Lol cowsas Aoy Vor JSads Ao
OLes 5 S0ng bw s s iasy s .l 2013
Salvia ) e KI5 p5 eun 4 S
Lzl p ISSR e 5l eslased L (miltiorrhiza
Songetal, ) Lol cowsas Ao s Vor ISCokr Ao s
slaerls 5l S ISaas oledbl Ol (2010
s Ll il sl S aglie gl ge
ASaar e dVs el L sl s e Sled w
led 5 SSB s a8 5l Sl oKl G s sl
VL PIC L ol SO il nls 350 alpmay (285 5130
Sl Soo3 g lslis o b placs sl pled ¢l
4S5l QL Gl 3 sl s s 05 VL

5 1S5 Gl Sl @, 80 sl Sl ole


www.SID.ir

WA/ Y o)led /& dl/ LS S5 slabass

3ims 4 atwly Mol aily s gl &S Ll ) ALY eslizal L 1, (Aegilops cylindrical) o8
al > mbie plly Ol ol s SA3L e g0 Ly odal Cozay el ool L3 S ) ISSR
S b gl Mg el SN gl Sl ie & 4 5 Glad = stnes S sla by, el
Sl B ol o500 Sl e sSSs e S a1 oS sk 4 ) i ol Lol
S S 3lad a4y 3l axdls oa 5l (5 i alol S5 b A g5 5 Jse 95 o B3l pds 5 AS
3 Sl S Comer e w0 ples sl (SO0 Comoz opl GV (S5 £33 adins OLLS S 5ls 0L
Lonlply opd b 26 55 G568 s e S cillas pde (Mohammadi et al., 2014) s 5, s
oRils bl BB sl B sl Ll o sl a3 abdlar Line b gues S
dhols op i GLls &S LU0 51 RS 55 50 Dls pa M Oo5 (B ol sl sl s s
B ges oolizal Ol o (sl 5y i 5 S5 oled i pde a5 eld eslial gls LS
G Shy 4 axs bl S5 w oY Solg o b Shicislas 6 2y pss Jo 5 5]
SIS g s M 5 Gl eSS WlS sl sdees o3l 5 e SN Gb 0 05 Sl ey D5 50
Al Lis gl e 3 cblis OF oYL b S8 ok s 3 5 Dlalzil (6 oS Sy Sl &S
2y do g S ol (S Chenetal, ) >5i 0 a5l 0L slocass)
(2012

References

Alikhani, L., Rahmani, M.S., Shabanian, N. and Badakhshan, H. (2014). Genetic diversity
assessment of Quercus Infectoria and Q. libani populations in North-Zagros forests based on ISSR
and IRAP markers. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic
Research, 22:79-90.

Anderson, J.A., Churchill, G.A., Autrique, J.E., Thanksley, S.D. and Sorrells, M.E. (1993).

Optimizing parental selection for genetic linkage map. Genome, 36: 181-186.

Shi, A., Kantartzi, S., Mmbaga, M. and Cen, P. (2010). Development of ISSR PCR markers for
diversity study in dogwood. Agriculture and Biology Journal of North America, 1(3): 189-194.

Arab Tajandareh, E., Ismaili, A., Rezaei Nenejad, A.H. and Karami, F. (2016). Assessment of
Genetic Diversity and Heritability of Physiological and Phenological Characteristics of some
Strawberry (Fragaria x ananassa Duch.) Genotypes under Climatic Conditions of Kurdistan, Iran.
Plant Genetic Researches, 3(2): 43-58 (In Persian).

Barzegar, R. (2014). Genetic diversity of samples of Iranian pumpkin species using molecular and
biochemical morphological characteristics. Ph.D. Thesis, 142p (In Persian).

Botstain, D., White, R.L., Skolnick, M. and Davis, R.W. (1980). Construction of a genetic linkage
map in man using restriction fragment length polymorphisms. The American Journal of Human
Genetics, 32: 314-331.

Celka, Z., Szczecinska, M. and Sawicki, J. (2010). Genetic relationship between some of Malva
species as determined with ISSR and 1SJ markers. Biodiversity Research and Conservation, 19: 23-
32.

Yo


www.SID.ir

O, Ker 5 (5l e GRS (305U aamer (K55 § 85 e

Chen, Y., Zhau, R, Lin, X., Wu, K., Qian, X. and Huang, Sh. (2008). ISSR analysis of genetic
diversity in sacred lotus cultivars. Aquatic Botany, 89: 311-316.

Chen, ZW., Lu, R.J., Zou, L., Du, Z.Z., Gao, R.H., He, T. and Huang, J.H. (2012). Genetic
diversity analysis of barley landraces and cultivars in the Shanghai region of China. Genetic and
Molecular Researches, 11: 644-650.

Denduangboripant, J., Sornsuda, S. and Suwanprasart, W. (2010). Determination of local tobacco
cultivars using ISSR Molecular Marker. Chiang Mai Journal of Science, 37: 293-303.

Dos Santos, L.F., De Oliveria, E.J., Dos Santos Silva, A., De Carvalho, F.M., Costa, J.L. and
Padua, J.G. (2011). ISSR Markers as a tool for the Assessment of Genetic Diversity in Passiflora
Biochem, Biochem Genet. 49: 540- 554.

Ehteshamnia, A., Sharifani, M., Vahdati, K. and Erfani Moghaddam, V. (2009). Investigation of
genetic diversity among some native populations of walnut (Juglans regia L.) in Golestan province
by SSR Markers. Journal of Plant Production, 16 (4): 39-58. (In Persian)

Esmailnia, E., Arefard, M., Shabani, S., Karimi, M., Vafadar, F. and Dehestani, A. (2015).
Genetic diversity and phylogenetic relationship of Iranian indigenous cucurbits investigated by
Inter Simple Sequence Repeat (ISSR) markers. Biharean Biologist, 9: 47-54.

El-Shawaf, I1.1.S., Bekhit, M.M.M., Hassan, A.M., El-saied, F.M. and Masoud, 1.M. (2009). Use
RAPD and ISSR markers for the identification of Egyptian Henbane (Hyoscyamus muticus L.)
genotypes. Genetics Cytology, 38: 17-28.

De Girorgio, D., Leo, L., Zacheo, G. and Lamasces, N. (2007). Evaluation of 52 almond (Prunus
Amygdalus Batsch) cultivars from the Apulia region in Southern Italy. Horticultural Science and
Biotechnology, 82: 541-546.

Godwin, 1.D., Aitken, E.A.B. and Smith, L.W. (1997). Application of inter simple sequence repeat
(ISSR) markers to plant genetics. Electrophoresis, 18: 1524- 1528.

Grisales, S.0., Garcia, D.B. and Vallejo Cabrera, F.A.V. (2009). Effect of inbreeding on the quality
traits of squash fruit. Acta Agrondmica, 9: 58-3.

Hatami, T., Kazemitabar, S.K., Kiani., GH. and Ismailzadehkenari, R. (2017). Genetic variation
of squash pumpkins population using ISSR markers. Medicinal Plants Biotechnology, 1: 23-29 (In
Persian).

Kameli, M., Hesamzadeh Hejazi, S.M. and Ebadi, M. (2013). Assessment of genetic diversity on
populations of three satureja species in Iran using ISSR markers. Scholars Research Library, 4: 64-
72.

Karimi, A., Hadian, J., Farzaneh, M. and Kadivi-Khub, A. (2014). Evaluation of genetic
variability, rust resistance and marker detection in cultivated Artemisia dracunculus from Iran.
Gene, 554(2): 224-232

Mohammadi, S., Ashraf Mehrabi, A., Arminian, A. and Fazeli, A. (2014). Genetic Diversity
Structure of Aegilops cylindrica Accessions Revealed by Genomic ISSR Markers. Plant Genetic
Researches, 1:13-26 (In Persian).

Nee, M. (1990). The domestication of cucurbita (Cucurbitaceae). Economic Botany, 44: 56-68

Powell, W., Morgante, M., Ander, C., Hanafey, M., Vogel, J., Tingy, S. and Rafalaski, V. (1996).
The comparison of RFLP, RAPD, AFLP and SSR (microsatellite) marker for germplasm analysis.
Molecular Breeding, 2: 225-238.

Rohlf, F.J. (1987). An empirical comparison of three ordination tech niques in numerical taxonomy.
Systematic Biology, 21: 271-280.

AN


https://www.researchgate.net/journal/2065-1155_Biharean_Biologist
https://en.wikipedia.org/wiki/Economic_Botany
www.SID.ir

WA/ Y o)led /& dl/ LS S5 slabass

Shazdehahmadi, M. and Kharrazi, M. (2016). Application of ISSR Molecular Markers for Genetic
Diversity Study of Some Tobacco Genotypes. Plant Genetic Researches, 2: 33-46 (In Persian).

Shinde, K., Shinde, V. and Kurane, J., Harsulkar, A. and Mahadik, K. (2010). Genetic diversity
revealed ISSR molecular marker in different species of Ocimum. Planta Medical, 76: 2-5.

sSong, Z., Li, X., Wang, H. and Wang, J. (2010). Genetic diversity and population structure of salvia
miltiorrhiza Bge. In china revealed by ISSR and SRAP. Genetica, 138: 241-49.

Thimmappaiah, W., Santhosh, G., Shobha, D. and Melwyn, G.S. (2009). Assessment of genetic
diversity in cashew germplasm using RAPD and ISSR markers. Scientia Horticulturae, 120: 411-
417.

Zargari, A. (2005). Medical Plants. Tehran University Press, Tehran, IR (In Persiaon).

Zietkiewicz, E., Rafalski, A. and Labuda, D. (1994). Genome fingerprinting by simple sequence
repeat (SSR)-anchored polymerase chain reaction amplification. Genomics, 20: 176-183.

Yv


www.SID.ir

Plant Genetic Researches, Vol. 4, No. 2, 2017

Evaluation of Genetic Diversity of Styrian Pumpkin (Cucurbita pepo var. styriaca)
Populations, Using ISSR Molecular Markers

Parya Amiri!, Ahmad ismaili>* and Javad Hadian®

1- M.Sc. Student, Department of Agronomy and Plant Breeding, Faculty of Agriculture,
Lorestan University, Khorramabad, Iran

2- Associate Professor, Department of Agronomy and Plant Breeding, Faculty of
Agriculture, Lorestan University, Khorramabad, Iran

3- Associate Professor, Department of Horticulture, Medicinal Plants and Drugs Research
Institute, Shahid Beheshti University, Tehran, Iran

(Received: April 11, 2017 — Accepted: July 30, 2017)

Abstract

Evaluation of genetic diversity in medicinal plants is one of the most important evolutionary and
breeding goals. Recent developments in polymerase chain reaction brings the possibility of evaluation
the individuals of a population in more sites of genome, and among different DNA molecular markers,
the ISSR marker was successfully used in study of the genetic diversity of different plants. The genetic
diversity of 43 individuals from five populations of Styrian Pumpkin (Cucurbita pepo var. styriaca)
and 4 individuals from one population of C. maxima which cultivated in Shahid Beheshti University
collection (Tehran, Iran) was investigated using 12 ISSR markers. Totally, 83 scorable bands were
produced by ISSR markers and the mean for the produced band for each marker was 6.91 and 100% of
scorable bands were polymorphic. Dendrogram was illustrated based on Jaccard coefficient similarity
matric and algorithm of Complete Linkage. Based on cluster analysis, individuals of populations
divided into five main groups. The results of the grouping through principal coordinate analysis and
cluster analysis showed that groupings by the two mentioned methods were consonant with each other
and have made a similarity grouping. The cophenetic coefficient was calculated as 0.97. Totally, the
results of present study showed that the some of used ISSR markers could be useful for future study of
genetic variation in Cucurbita pepo.

Keywords: Cucurbita pepo L., Cluster analysis, Principal coordinate analysis, Polymorphic
information
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