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Abstract

Assessment of genetic diversitiy of Iranian accesions of Cucurbita species in

Iran using morphological, molecular and biochemical characteristics

Rahim Barzegar

In order to assessment of morphological, molecular and biochemical diversity among Iranian
cucurbita, 50 accessions including 26 accessions of Cucurbita pepo, 12 accessions of C. maxima and
12 accessions of C. moschata were collected from 13 provinces. Accessions were grown in a
randomized complete block design (RCBD) with three replications. The morphological traits (19
guantitative and 17 qualitative characters) were evaluated according to UPOV descriptor. Cluster
analysis by UPGMA method using Gower similarity coefficient grouped accessions in to different
morphotypes. The majority of the characterized accessions could be grouped according to fruit traits
including fruit shape, fruit color, length and diameter and etc. SSR markers were used to detect genetic
diversity among accessions. There were 14 polymorphic SSR loci. A total of 115 alleles were scored
for the 14 SSR loci within the 50 accessions. The number of alleles per polymorphic SSR locus ranged
between 4 and 10, with an average of 8.21. The most polymorphic loci was CMTm61 (10 alleles) and
the least polymorphic locus was CMTm30 (4 alleles). The mean of observed homozygosity (Ho) in
present study was 0.85. The mean expected heterozygosity (He) and Shannon diversity index () in
studied accessions were 0.722 and 1.869 respectively. The UPGMA clustering algorithm, based on
Jaccard’s distances, grouped the accessions according to their species but it could not group accessions
according to their morphotypes. Biochemical characters including seed oil, protein, Fatty acids, -
sitosterol, carbohydrate, potassium and zinc content were evaluated among 26 accessions of C. pepo.
The results showed a great genetic variation for biochemical traits. Seed oil and protein content varied
from 26.1 to 45.8% and 21.0 to 28.5%, respectively. -sitosterol content varied from 15.2 to 26.5mg
per 100g oil. Cluster analysis by Ward method grouped accession in to two clusters. Genetic grouping

of accessions by cluster analysis based on biochemical data was independent of morphological groups.

Key words: Cucurbita, Descriptor , Microsattelite, Oil, B-sitosterol, Total protein



59 Ll 5 95 Sgdue (Al DL ol Slepln e slizl Blsie & (S5 e S e (S5 £55 5l (2T
Sl adlie (o 3550 B Cum Sl Dsllas £925 3525 4y bgie Sl plowl g ol (Mol asliy o Lol S
DYV slaall sl (55950 mudly 0,5 2138 (b)) sz Dlpeis slowl 5 35290 £955 (gm) 2
oR Olgre 4 (S plES ol ailae of Glajls Cend o g 2t ewd 50 Lol S Sl plgre 4 (S S
blelsS 5 (as Slttls o2y SletdsS 9 addsl JICBI ;o oS Canl (S5 Slge 0035 )0 (St £95 5l (ot
g ol (513E el 4 S8 (gl mlis Gl @ ol 1y alS S b JAYAY ( Slasgl 8 ls 352 wax
DIYAD ()5 g (camams] 0,5 AL plo (l3& 4 cg)lo
S5 e @lbon 5l (S S8 S 3 (comy (2l Sy90 see 45 ) (cogr SaAIE b (oos Sleien Jove sl
3185w )3 eolinul 5,90 (6255 )95 Slewelipy )3 b a5 widly (pollae Sledy Il ol (S oS ain
VY8 ol 3l o8 15 oyl 00 sl (S 95 by oalial
i alse 51 15,5laS awgs 5y Slao sl kg Sl 5 5 Slite (S5 e g o) i (aomo Lyl
3 Olrl o s S gleie Sledas (b jo iliSie Sliogas L 5l e Slewdgs )3 95 Sl s ilyie a5
O SOl yo gaS aigad FA. 3 Gt g Wgiiews IS g S dilo b g8 5l oolaswl jokaie 4y )l Calizee blds ;o LagaS
hme Slepogi (ol Sleogas o)lys Sgde Gaix g 3L L DVYAN ( GLassT opie (6500 ol alS (Lo
@l g pslraz Lol Sl 1o ol (nlplis 5 sl onits ploml Gl 50 9087 SledsS 5 090 50 €55 Oliee s
101l 6995 Sltises 5|
S5l leisS 09,3 3 |y Sdo 1o Sueled e 955 Glime 9 Sl ) lewdged SISy 2 Sujelsd e i Dlio — il
S5 Sl i o 3B o a5 JoSlo (sl ,S5Las 31 ool L Logged (Stsy abold (5 pSjlail b -

03,5 o0l8 (950 oty 5 (65655550 5o Wil 3l eolil ISl 5 logiges

! Landrace



g DLl (il 5 (2950 @lie 6l btiges e bt



olS B0 -)-)

ol s 50 a5 cnl 43S VY el g el Cucurbiteae anll o Cucurbitaceae oolsls 4 3l Cucurbita .o
slls Cucurbita x> slwssS aea [Jeffry, 1990]  wilesl o, (Jlod 5 w95 (Y GG pol) 1 el 0,8
[Weedden and Robinson, aslee (X=10 ) ksl jo a0l (slewgigesg,S sloss g 034 (2NZ40) pgj90g,5 caa Y-
1990]

oole S5 5 wmaie LSii 1) Seiw o 5 30 Loz diind iS5 LS lilo 5 LSS SalS lagas

Sygo 4 00le JS 50 oz o g pitie (5w Y LY aS SO a )] cals g olisS dnls osiwa SBgs ylaess s
A €93 5l 505 0gue iiwd (605 £45 Iyl calizee SlewisS ;0 ) g ol (S a5l lpgas ks pade 5 lol
M}Aj.bw(sudc)s)gj}bbsw‘wﬂ#cnb‘}wwL;M)Jc‘gsfos)l&oéus);yg}.&ww‘
O SEE g 5, (2lidsy Job Sl L g ead 5 5 ade Gl cel YU les 9wl 59, Jobo 0)ls (K ol 0 IS
[Ferriol, 1999 | sl oI5l sobe J5 ods & Joles oo

C. LCucurbita pepo L. Juls 05,.%0 1,5 15 g coisS 0,50 g 0 ol a5 CUCUIDItA ui> jo Lol 4565 i
aslee C. ficifolia Bouche 4 C. argyrosperma Hubber. .C. moschata Duch. .maxima Duch.
Orl 5o sl 5 Lads 5,5 (5,,b ColilE LT oy ye 5 00 alg il SLIS e wss a5l LogssS ol [Nee, 1990]

, C.argyrosperma 4 C. moschata. o s yun j0 oYU (5,9,b cubld a5 sls (ylis VS50 0,00 3929 o\l
[Ferriol, 1999] s ls 594 Lol o, S b B

legisS onl 15 Dlaseiie a5 0,10 092 ldl (gl (oSl (L5 50 (gliie (Sl dogaS 50 pB )] 5 LagdsS £5i5 4 az g b

Ll 00l ools UL"‘"’ V-V Jgo o Ler'i w....lit‘ f’L’ ol jor &y

! Merrick



[Ferriol et al., 1999] su5 Giliss glyil S Slaseion 5 cole posl ¢ ol ponl V=) Jgo

sl Lo 40 ogme B ran w5 Lo 9,5 ogee JSS ¢ ST)55 o900 C. pepo Pumpkin
C. maxima
C. moschata
Sl WL &S Sloj 3 oge By 0,5 Loy b 0,5 ogee JS  STyo5 ogue C. pepo Summer
pumpkin
85 b Oygo s ogan JS5 ¢ (S1)95 ogae C. pepo Squash
C. maxima
C. moschata
C. ficifolia
Gl LG 050 a5 Sl 10 B 0,5 18 ogan S ¢ S1)95 ogma C. pepo Summer
C. maxima squash
(Marrow)
Gl @b 0g0 a5 Sl 10 Bpan 0,5 ogae JKi ¢ STy95 ogun C. pepo  Winter squash
C. maxima
C. moschata
5,5 5 S5 VYgano « Slys ju 050 C. pepo Gourd
Oleg 50 B pas wedd & g0 4 0gue K L 511 05 pelaw « STy55 0gue C. pepo Acorn
o300 Eob

ogue Eolo oyl 10 B pan ¢ coliin JSb 4 ogas ( STy95 ogue C. pepo Scallop



g0 4 ogue B pan o Slex slol lyls 9 00niS g 51,0 ogun ¢ STh95 ogun C. pepo Cocozella

b

UL &30 45 0gue B pan (S sl 5 00niS 5 51,0 o S5 oge C. pepo Zucchini

O g0 4 ogee B pan o Slex sloil b odses 5 oL (58,5 s ( STyg5 ogae C. pepo Crookneck
b

g0 4 ogan B pans o Slex slol b cdlS g oligS 5,8 glls o STye5 ogue C. pepo Straightneck
b

L5595 iz SlekdsS (nroten Vo)

C. Pepo ii,s3 a5 -)-Y-)

5 597 5 S5 oge 00 5 Sl 5 GLS,S b aisd vz TGS e S 18Ss £, S35 il 98 ) isS al il

G55 nl g oo (et S5 by e o ClS 0lisS lezn b ol S5 il Glagaglh) salo wiz &j50 4,

- ol gl s 5 ool 03, Ty (6)5le il (Su3slsST lulpd b g5 a5 a8l (5 ez polip 50 998
Decker-Walters and Walters, loge cuas|) o1 S calises glgil jo (o YO« « ) ol s elas )| b olyT sla
5 St 090 03 g Cenl 25 S5 b g Wiz ) S 2 039 SIS 0 Ky syl 98 5l 458 ol 4ils [2000
igh g0 atuie S5 gt 5 CalS wbsS Gleaz i b o] llS adlae Glagegly) ol viz Sjgo g a5z

Sl lgie 5 Cal 05,8 oy (6,85l il (SusaleST Lyl b 95 4 g il (5,5 Lz el e )0 905 465 ()l
Decker-Walters and — Joges cuaS 1) o] S1 calises glgil jo G YO+ ) ol s glas,| b olyT sleel pelaw
Al o 10 v o] Gledgas 58,10 6oL Sl Bpas LT (late @ a3s3 ol oad ools e sla ails [Walters, 2000
oz Sl plo @ S (295 Jleas Bran Sl 45 Gl JUL Slepgs o oolitul LB AL v 5 &b

995 SlaisS nlo Sl @ sl pan 5 S GlS S rals cde a4y T SWlS G pas e 900 Ly ysSsS



435S ol pB) 51 (gl 0,25 518 B e 550 00 St o8 5 0uiliigx Djgo 4 po o SIS Sgdie 00ls ez
[Lira-Saade, 1995].u ls sl lalic 51 (o bon cdu Jorllygiws 10 coiiand (SuiS Eouw diwgy slls )] ogus a5
Siglgdpe £95 4 a>g5 L C. PEPO wie5 wlizalS L 5l [Decker-Walters et al., 2002] ) 5en g 5,155
13,5 (Sl 595 5 A 4y c0gie 9 Al

C. pepo. ssp. pepo -l

C. pepo. ssp. ovifera -

C. pepo. ssp. fraterna -

Sloasigh yo 0,5 atgiws cige A a ], C. PEPO L. aig8 S1,55 oais cuiS ¢lyil [Paris, 1986] .. b
Scallop  slisé e s PEPO w65 ;5 4 3o ZUCCChINT 4 Cocozella Vegetable marrow Pumpkin
L0 Acorn s PUmpkin  slecssh s oge .aiiwn OVifera 4iss ;5 & lee Straightneck ; Crookneck Acorn
V) HUL al> e )0 Ledsd e nlo ogee (Jg (oS el 5l G 59, ¥r ) 0 pSe )18 ooliiul 9590 9 bl g0l al> s
S )18 ooliciu 350 (S5 el 3l s 3,

Sl b (£ 70035 b (55,5 slagre Sl )l 1ogaS ()3 |y s e (2 yiesiio § (i yierad PUMPKIN (oisd e
eSS YOl (S T 03s 5 9510 3579 5 K5 b LS egee e (59, Sl 85 o el Blo b
45 g ye cnl sl ailo 051 Ke 515 5o alise (Sledg S caig e cnl )3 39290 0bj s £ A b o
ey s GLS ogee (hus S (S L5 51 (3b5 £ 5 eSen 1,8 ool 350 it 35 55 Vsane
-V US8) s ogee e (55, S50 g & (Ole )3 e Djge ) 3)5 5 e ble LIS S e l Slepge
@)

5 97 dwg o T Sledgas 5500 (5ol ()l ool iy BT Jlad 5 ailus o5 50 Vgetable marrow sy .
- o g 9 48l il oIS S0 3 )0 ogee yhab g ailowe VoY Shad 4 ok Cod b 0ot g 50 slage cil e
D) ) sgi

A (505 oIS Caond 0 g0 ylad g 009 YO 3l oy Jlad 4y Jsb S b g 00088 slomges (sl o COCOZENR (o8 5o

(CV=) UKoY el oo



gl 523l ol e glgil pol Jlo po aiiloe YIB 5l o B 4 Jsb S L (gm0 (0 (2 099) S5 (sladlin]

AV S8 ol ons adgl 555

a: Pumpkin, b: Vegetable marrow, c: Cocozella, d: Zucchini, : s C. Pepo  sleassh e V-V JSio

e: Acorn,
f: Scallop, g: Crookneck, h- Srraighrneck

S bl 5l RouSe bl a5 CLPEPO 2S5l g 45 0,5 155 sl s ol (375 5 i (ol a0
Sleg S (55l bamgi Lol DBl g oS 598 s o slewia )y ol b e )l 0925 il il 51 (6 S gl 1Sl

@ 1 el 5l lagas oS (gl Sl olee a4 Lilew! .ol odal 0939 4 (00uisS Slodguo b Byl egar 4) guos
03 ol 4y Lol 51VA (58 Ll 50 908" sy slaginly 5l (2 45 6976 41 0,5 Wyl 90 555 30 ot (2 g
e So3Se adgl Pumpkin 51 Zuccchini 3 Cocozella Vegetable marrow  glesss o cplplo conl oais
lasal Cuss 4y 0untS lepgee Sl P dg (b 5 055 e 6995 S b sy cnl e (S 1 )0 o5 wilans
Ol 1) (Se3sl98 0 £55 Gy ol Sl )0 sy (al 0 S )8 ooliiul 950 caTed e (nl a1 (5,100 sl



