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Identification of Informative Markers Associated with Morphological Traits in
Iranian Melon
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Table 1: Details of 27 studied melon accessions

JKsls
o Lo iy e ol Origin Sl 09,8 el oye Wl Job
No. Code Local name g Horticultural variety (group) Latitude Longitude
City
1 GER Gergah I“*’f;‘g )Ls b var. dudaim 34°10N 46°00'E
Gilan-e Gharl
2 MIKE Mirpanj K°mu)§ h var. inodorus 34°18N 47°04'E
ermanshal
3 GES Garmak EO:‘h ! var. reticulates 32°38'N 51°39'E
sfahan
4 SHA Talebi Shahabadi Qf&;] l var. reticulates 32°38'N 51°39'E
Esfahan
5 GOR Gorgab Eofeh ! var. inodorus 32°38'N 51°39'E
sfahan
6 KONA Komboze ! f“:"d var. inodorus 32°45'N 51°15'E
Najafaba
7 AHAR Ahar Al: ‘ var. ameri 38°28'N 47°04'E
ar
8 TSAV Talebi Saveh S"’l‘”h var. reticulates 35°01'N 50°21'E
ave
9 BANI Barge Ney Q?T var. inodorus 33°54'N 50°27E
Mahallat
10 TONI Tozard MQ:;IT var. inodorus 33°54'N 50°27'E
ahallat
11 ZANI Zard Q:;IT var. inodorus 33°54'N 50°27'E
Mahallat
12 BONI Bodagh MQ:’IT var. inodorus 33°54'N 50°27'E
ahallat
13 AISI Alashalta Sijaval oS P ND* 36°54'N 54°04'E
Bandar Torkaman
14 KsI Khiyari Sijaval oS 7 e ND 36°54'N 54°04'E
Bandar Torkaman
15 KHM Khatoni ”*f"s var. inodorus 36°12'N 58°47'E
Neyshabur
16 NB Nishbaba )ﬁl:‘g var. ameri 36°12N 58°47'E
Neyshabur
17 SANI Sabz )yL;‘*:;' var. inodorus 36°12'N 58°47'E
Neyshabur
18 GNI Garmak N)yl:ﬁ: var. reticulates 36°12'N 58°47'E
eyshabur
19 GB Ghanat Boshroye \ mﬁ var. inodorus 36°12’N 58°47'E
eyshabur
20 TS Tashkandi ”*f"s var. inodorus 36°12'N 58°47'E
Neyshabur
21 TISA Til Sabz )yl:’s var. cantalupensis 36°12'N 58°47'E
Neyshabur
22 TA Til Atashi )9*:“'; var. cantalupensis 36°12'N 58°4TE
Neyshabur
23 ™ Til Magasi N )*l:;: var. cantalupensis 36°12'N 58°4TE
eyshabur
24 KN Khaghani N )9*:“'; var. inodorus 36°12'N 58°4TE
eyshabur
25 AV Eyvanaki G) var. inodorus 35°13N 52°20E
armsar
26 HM Hajimoshalahi "\“; g var. inodorus 34°21'N 58 °41'E
Gonaba
27 CcpP Chahpaliz s "\“; J var. inodorus 34°21'N 58 °41'E
onaba

0dis yasuiv =*ND
*ND = not determined
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Table 2: Pearson correlation matrix between 15 traits in 27 melon accessions

SFF D w L DM TSS PW AF SW cD PD ST FT DT FR oles olao
Symbol Traits
1 ER g0 (25 4 Job Camd
Fruit length-width ratio
1 0.68%* DT b ogeo ool b 5,
Days to the first mature fruit
1 039*  -0.05 FT b
Flesh thickness
1 017  040° 034 ST Szt S
Skin thickness
1 019 030 032 065  PD iy ks
Placenta diameter
1 065 028 052 008 -054"  CD e 08 0,5
Cavity diameter
1 030 014  046°  064™ 066 031 swW als Vee 0
100- seed weight
1 082" 013 012  057* 054" 074" 034  AF 45t 59 0350 (g Lelee
Average fruit weight per bush
1 005 034  067* 079% 014  046°  -014  -046°  PW iz sl
Placenta width
1 050** 027 014  -058% 055 041 008  046° 059  TSS S5 o B sl olga (st
Total solid soluble content
1 071%  050* 012  -0.30 -0.66** -0.53** 026  -025 007 0.34 DM SedsS Sz esle 0
Dry matter
1 -0.21 015  051*  062*  0.80** 029 0.19 021 065"  059** 036 L s b
Seed Length
1 076"  047* 012 058" 066" 087"  047*  0.39* 033 060"  044° 0.03 w N 2E
Seed width
1 059" 0.07 0.48* 0.37 026  -0.23 -0.36 036  -0.39*  -0.23 -0.10 0.04 0.38* D S
Seed diameter
1 -0.10 0.29 0.25 0.29 045*  -013  053*  046*  -0.16  -024  0.73*  043*  0.39* 0.30 SFF 090 Cowgy ol yo LS (s

Fruit skin and flesh hardness

a0 0 9V Jliml mhaw (ol pre o Ay g e
** and *: Significant at the 1 and 5% levels of probability, respectively
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Table 3: Polymorphism information content (PIC), marker index (MI), polymorphism percentage (PP) for 10 studied
primers on 27 Iranian melon accessions

PP (%) Ml PIC 63 Sy Sl el
Sequence (5'-3") Primer name
50.0 2.03 0.20 TGTGTGTGTGTGTGTGG (TG)sG
73.08 6.76 0.36 AGAGAGAGAGAGAGAGT (AG)sT
70.0 3.46 0.25 GAGAGAGAGAGAGAGAT (GA)sT
35.3 0.92 0.15 GAGAGAGAGAGAGAGAYC (GA)YC
10.0 0.54 0.27 ACACACACACACACACYG (AC)sYG
35.7 1.79 0.36 CACACACACACACACAA (CA)A
50.0 0.76 0.15 ACACACACACACACACG (AC)sG
62.5 2.85 0.29 GAAGAAGAAGAAGAAGAA (GAA)s
84.6 3.30 0.30 GACAGACAGACAGACA (GACA),
37.5 1.87 0.31 GAGAGAGAGAGAGAGAA (GA)A
50.9 2.43 0.26 el
Mean

Al g, g, 5l oolainl b JeSdge slaools 5 (56098590 cato VO slaosls Lo bl | 4500 :F Jgu
Table 4: Analysis of association between 15 morphological traits and molecular data using stepwise regression

ISSR complete ol ly e gol3T az o by e gl3T a0 R R2 Sl slass Slaw
df of Source of Variance ISSR Max  df of Source of Variance (T) % (Max) No. of Traits
%
X v v X marker
16" 44 13 12.8™ 56 1 928 574 15 o300 (258 & Jsb S
Fruit length-width ratio
578" 42 15 2932 56 1 98.2 32.2 25 &l ogee dsl b 55,
Days to first mature fruit
101 46 11 663" 56 1 908 541 13 oge S Sualind
Flesh thickness
6.34"" 46 1 27.0" 56 1 853 33 1 Sesgy Slnd
Skin thickness
197" 50 7 928" 56 1 831 564 7 iy b
Placenta diameter
719" 45 12 2542" 56 1 928 265 18 (e 0 i 5l
Cavity diameter
405" 33 24 49" 56 1 99.7 495 28 o Ve o
100- seed weight
1222204 42 15 7211547" 56 1 9%6.1 371 19 By 53 0900 Lig oeSile
Average fruit weight per bush
326" 40 17 2346™ 56 1 97.2 537 13 iz sl
Placenta width
21,0 48 9 188" 56 1 923 721 9 5 Jo JB salr g (sle
Total solid soluble content
15.4" 46 11 98.6™ 56 1 962 557 11 SetsS i oole lade
Dry matter
127 45 12 182 56 1 978 455 18 090 Sy ol el SuDsS (ks
Fruit skin and flesh hardness
6.01 39 18 79.4 56 1 995 687 23 s b
Seed length
221 46 11 13.7° 56 1 996 543 13 N EE
Seed width
0.09"* 40 17 0.53™ 56 1 952 345 27 e ke

Seed diameter

JS gseze R adjusted T« S556088 )00 Slao sy Slis SO 4y bgype 00l JosS (s oy (5 Gl R adjusted (Max) % o+ /« + V gelaws jo lo sixe :

ASSR Complete g o 455 Jgl Jiiue o piite lawgs a5 &l 1o 5l (oo j0 :MaX ¢ So59d98,90 Dlio glp idu aBT slo Klis oo by (s wo o

RPRPEIEVE I B -y

sl e J5 lawgs a5 Ol s 5l gas )0

***: Significant at 0.001 level, R? adjusted (Max) %: Maximum adjusted coefficient of determination for a molecular marker related to morphological traits, R?
adjusted T: Total adjusted coefficient of determination for a molecular marker related to morphological traits, ISSR, ISSR Max: Percentage of variation that is

explained by first independent variables, ISSR complete: Percentage of variation that is explained by total independent variables
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Identification of Informative Markers Associated with Morphological Traits in
Iranian Melon

Maleki!, M., Shojaeiyan?", A., Rashidi-Monfared?, S., Nikzad Gharehaghaji*, A. and Falahati-Anbaran®, M.
Abstract

Identification of informative markers associated with morphological traits can be important in breeding programs
specifically in selection of elite plants and constructing genetic maps. In this study, association analysis was used to
detect informative markers. This technique is applied to study the relation between phonotypic and genetic diversity
which allows subsequent constructing genetic maps. Stepwise regression analysis was used to determine the association
between 15 morphological traits and 10 ISSR markers in 27 Iranian melon (Cucumis melo sp.) accessions. The 10 ISSR
primers generated 88 polymorphic markers. The average number of ISSR markers generated was 17.2 per primer and
the level of polymorphism was 51.2%. Polymorphism information content (PIC) was ranged from 0.15 for (AC)sG to
0.36 for (AG)sT and (CA)sA. Marker index was ranged from 0.54 (for (AC)sYG) to 6.67 (for (AG)sT). Minimum and
maximum number of markers was found for placenta diameter (7 markers) and seed diameter (27 markers) respectively.
Maximum total adjusted coefficient of determination (R?) (99.7 %) was estimated for 100-grain weight. Results
indicated that the use of markers having high linkage with morphological traits can also be utilized to identify
informative markers associated with these traits. This result showed that relation between primers and morphological
traits is independence of marker index and polymorphism information content.

Keywords: Association analysis, Pearson's correlation coefficient, Polymorphism information content (PIC)
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