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Identification of top-notch commercial cultivars and ...

EXTENDED ABSTRACT

Introduction

Melon (Cucumis melo L., 2n = 24) is a popular crop from
the Cucumis genus that could be used as a fruit or
vegetable and in medicine and aromatherapy. The
Cucurbitaceae family of horticultural fruits is divided
into two subspecies (subsp. agrestis (Naud.) and subsp.
Melo), which is distinguished by its vegetative
morphology, fruit diversity, and the arrangement of hairs
in the ovary and young fruit. As an important vegetable,
the global production of melon is about 28.558 million
metric tonnes from an area of 1.062 million hectares.
Although Iran stands 7th amongst the leading producers
of melon in the world after China, Turkey, India,
Kazakhstan, Afghanistan, and Guatemala, it produces
about 1.298 million tonnes from 0.56 million hectares
with a productivity of 23.118 tonnes per hectares. It is
estimated that hundreds of melon cultivars are submitted
every year for Plant Breeder Right (PBR) registration or
applications. In this regard, variety identification is
critical for commercialization, preserving varieties'
intellectual property and stimulating breeding creativity.
One of the main techniques employed for identifying
cultivars in the field is morphological evaluation, which
includes the tests for distinctness, uniformity, and
stability (DUS). As well as, the DUS examination, which
assesses morphological characteristics during growth and
development phases, is costly, tedious, laborious, and
vulnerable to unusual external environmental variables.

Materials and Methods

This research was carried out in the 2022 and 2023
growing seasons. Experiments were carried out in the
research site of the Seed and Plant Certification and
Registration Institute (SPCRI), Agricultural Research
Education and Extension Organization (AREEO), Karaj,
Iran in randomized block design with two replications in
the spring and summer (May/July). This study provides a
thorough evaluation of the DUS morphological traits of
thirty-one hybrid melon (Cucumis melo L.) hybrid
cultivars via measurable and visual traits investigation to
identification and registration of biological diversity. A
total of sixty-seven characteristics through a modified
UPOV (The International Union for the Protection of
New Varieties of Plants) descriptive term list (TG/104/5-
2019) of various organs such as seedling, plant, stem,
leaf, petiole, fruit and seed traits, were investigated based
on the quantization of physical by ruler and digital
vernier caliper, as well as, inspection of visual qualitative
traits. DUS test was used to screen, organize, and
safeguard the commercial cultivars with distinct superior
characteristics. The Spearman rank Correlation analysis
was performed to determine the correlations between
various DUS (all and core) traits. Principal component
analysis (PCA) was applied on 67 test traits to determine
their primary traits. By plotting PC1 and PC2, based on
total DUS, core and remained characteristics of all
commercial cultivars could be clearly distinguished. A
specific TOPSIS (Technique for Order Preference by
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Similarity to Ideal Solution) algorithm (known as
Mahalanubis TOPSIS) was designed to establish a
comprehensive multi-criteria decision-making model.
Using this model, the breeding potential of thirty-one
hybrid melon cultivars was assessed and ranked.

Results and Discussion

The outcomes showed significant differences in terms of
ranges, means, Shannon-Wiener (H') and Simpson (D)
diversity indices, and coefficients of variation for each
characteristic. According upon the DUS fingerprints of
the investigated melon varieties, the DUS trait dataset of
P23 (Change of skin color from young fruit to maturity),
P27 (Position of maximum diameter of fruit), P38 (Warts
of fruit), and P66 (Time of female flowering) was
detected with no variance across all melon candidate
varieties. A pair-wise examination of the Spearman rank
correlation coefficients of the remaining 63 DUS testing
traits revealed certain qualities were rather independent,
whereas others grouped due to a considerably tight
positive or negative significant correlation with an
average of five other DUS traits. The highest positive
correlation was observed between the size of fruit patches
(P37) and density of fruit patches (P36), (r= 1), and the
greatest negative correlation was observed between the
main color of fruit flesh (P54) and secondary salmon
coloring of flesh (P56) (= —0.92). The results of this
research suggested that phenotypic traits were strongly
associated, and a high correlation may have a detrimental
influence on variety phenotypic categorizations. The
circus approach has been applied to display and
understand the relationships between 20 core DUS traits
for investigated melon varieties. Fruit traits have a
significant correlation with over ten other DUS features,
demonstrating their importance in melon varieties'
overall DUS fingerprint. The fruit characteristics P31
(Fruit: hue of ground color of skin) and P54 (Fruit: main
color of flesh) had significant correlations with 14 and 13
other traits, respectively. As well as, P5 (Leaf blade:
intensity of green color), P18 (Young fruit:
conspicuousness of groove coloring) and P20 (Young
fruit: length of peduncle) were significantly correlated
with 12 other traits, respectively. The correlation finding
indicated that fruit traits closely matched to the DUS
fingerprint for identifying melon cultivars. Furthermore,
the nine characteristics including development of lobes
of leaf blade (P6), petiole attitude (P10), length of petiole
(P11), hue of green color of skin of young fruit (P13),
extension of darker area around peduncle of young fruit
(P22), density of dots of fruit (P32), shape of seed (P62),
time of male flowering (P65), time of ripening (P67)
showed no correlation with other traits, indicating that
they had minimal impact on the formation and
development of other traits. The twenty core DUS traits
correlation coefficient was significantly correlated with
eight other DUS traits, resulting in 40% of all data values.
However, only 16.38% of the 67 DUS traits studied had
a similar correlation coefficient.

Twenty core traits, including fifteen fruit traits, have been
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selected to improve field identification efficiency and
accuracy. This Analysis indicates that fruit traits play a
major role in identifying cultivars. The most significant
characteristic was the fruit cork formation, which
explained 13.11% of the phenotypic variance.
Interestingly, the scatter plots using phenotypic DUS data
revealed four categories, including Galia, Talebi,
American eastern/ western and Ananas types,
respectively. The study found considerable trait
variances, with Shannon-Wiener (H’) and Simpson
diversity indices ranging from 0 to 3.71 and 0 to 0.990,
respectively. The coefficient of variation (C.V., %)
ranged from 0 to 95.93%, with an average of 33.1%. High
genetic diversity was also detected among the studied
cultivars. The results of principal component analysis
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(PCA) effectively distinguished all varieties. Marko,
JANNA, Omid, Ananas Inx 1008, AZS89, Shadan,
Dadley, Javid, Teresa, and Sefidak were the top ten
cultivars evaluated using the M-TOPSIS approach based
on ten measured traits, respectively.

Conclusions

This investigation improved the cultivar evaluation
systems and statistical phenotypic traits for DUS testing.
These findings suggested that these methods could
benefit future investigations, particularly for large-scale
analyses of plenty of cultivars. These findings provided
important reference for melon breeding in

future.
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Figure 1- Distribution of the origin of melon varieties studied in this current investigation in different countries.
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Figure 3- Box-plots analysis of the 67 DUS fingerprints of the investigated melon varieties.
P1 to P67 represent the studied DUS testing characters, and the full name is provided in Additional table 3.
The top and bottom border of box are for the first and third quartile, and the bold line in the box is for median.
The small circle means the abnormal values in each character.

1- Collection

Iranian Journal of Seed Science and Technology

Ol oy 58 5 psle 4 00

Vol.: xx, No.: X, XXXXXX

XXXXXX X o lod XX Mo



weobol s (Cucumis melo L)) o 3 5 ol Slas 5 55l 5 bl plulis \Y

oge i S ol K5y m b ite Ko o it 5 (=))
(=2 /8Y) «(P56) 0 50 o 5 70 gl 4 56 K5, 5 (P54)
O B R T P LR\ RIS PREDINEPRTIEN
ORI RETVALR S VN VRTRCNE s J JUIE D
pli)l o g8 Clgazes 5 ol BT Cul S YU
sl 4zl

S S o b Lol g5 5750 5 ol (sl (sladl 5l 50
FUSE) ot osls hsle o 5 ol 53 oo O gesT (sl
s 03051 Cap 03 3 i b o gas Slis LA tanand Jgilr 0
ol 0305 ol 5o T el Kl o8 otls VU Kenen
0 00 S gy i) 5y Sl (Y doas il ¢ I P JSC)
WP L s 5 (P54) ogm o s S Jol &S5, 5 (P31)
H&)Quw.mbj:@m@ﬁ:w
ogenp> U3k 5 (P18) o goo ,Ls oK) St 5 o(P5) &5y 60y
JS) asls s gme Kiwen o5 o VY L 54 (P20)
P65 (P62 (P32 (P22 (P13 (P11 P10 (P6) o &5 (LI ¥
5 03 5,8 )5l oF Sy oo anu ) (P67
P 4l i o Ly e 0, Do 5 s b
AHE 0L 5l S o g (555 1 4 (015 w0 guaps ol b
Sl o 3l Seen Slio Lo b (o gon Dk 0o 05
Slasls Slio e gai 5 S5 53 1) 50 o a8 &8 Sl OT
Y taas Jgdor t I B JS2)

b 09037 ol o ey Sas s
s 0537 Dlio Kol a5 BB sk Cio ot
Snn s 5 ¥ G skias oL & Ly Sean
Jodr ¢ 5 Call B SC8) Cl o 0905 ol Sl
plad o O30T Slio SUINPYA g5 el I b A

Adls Hlslias k;:.ma o Olaw

(PCA) (ol Sddige 4 4 25 Og03T
S @5 sz o n el a3 5 Jsl laad g ls 5
TS e Sl Sl el ) U1 e

1- Patches
2- Salmon
3- Polymorph

Iranian Journal of Seed Science and Technology

PB Sl S dg 30 Lol Dlho Cuyls”
S r 3=t 62550 i 0505 ol Dlio Sl
@S i Bl L3 33 IR 5 el pB ) g lalis
Zhang et al., 2022; Zhang et ) b 0 3 5 | el plots
G 05T b 3l pll gLl 885 55 ) 4 (al., 2023
ot oy Slio bl (ool Cls C s 0
PCA ool sy e 5L T (slaazily 5 dileds Ol
gﬁ.wad&;‘mm)%o}»ﬂauruﬁw
22 o OF 058l g Ay SV Sk o Lol a5 Lzl
SRIBlep 08 plulid @l p (bl 0 05 bl
Sl VL o 2 G 05e5T 5 b Sy il
(03T 8 s &S o gn ks olin Jols (1 J5u>) PCA
JSi5 (V) 0 5 Lo G 5 5y i S
3315 0¥/ Y) PCA lzel o VU (P48) o g 55 g
A S ol OT Kb & Cotls ol o Sy Ole
K Ol OT 51015 g0 5 Sl 032 5 p6)1 L5 61 o
s 0T y30p > r\éﬂ ol ¢l oS plaze Cio
2 e (S5 ke ol Slis e S eslinal ST
aiy o IS S (515 o e S o311 Ol 0 gon (55
S 05 5 o)l o pled i s 4 LIS 0 &S g0 s
Slis ol y o ol e (5105057 () Jgutr) S
byl stuarb 5 glulid ol L5 e S 5 Joo!

i T G A a5 Ol o g b e Ll 5 00ls s

o 090)T Slao (b (S5 (Kot Lilg 5
lresls oy 5 plil s 03T Clio oL a4z 5 L
8Osy 035 ¢ o 53 P66 5 P38 (P27 P23 i o
s PV o o] (5145 ) Stnnet ol o5 3340 93 gy 39
i Sl Sl 5 oS 313 Ot (o g T sutiledly
e b e sl gne e K5 (55 Jlo s s
o (Y dese s g oI -F S 2) Wil SuS L

=

(P37}P36)aﬂ&;\j34j|ﬁ‘wbﬁ~§h W

Ol oy 58 5 psle 4 00

Vol.: xx, No.: X, XXXXXX

XXXXXX X o lod XX Mo



bl,&»)wl

(Al O JS) Wy gr e 035l 0 5 1 4S5l
Sodes Hsbaros & sl () 59 anes sladsdr 5 ¢
2B B 51 Bkes 033 05,8 ol oks S0 WIS 5
eoler 5 p o Slaes 8 oS I s cmalods 1S5 " b
American Eastern/Western glacw vu Dl e S Gues
Gdsder 5z w0 (W0 JS8) Wloas S a5 T wlUT 4
O 59 s
e 4l go 03 4y lio Lo 0 s (6,8 o 51 sl
o polie U [uibsly S 517AR 51 oy oS S0l tals

Y 59 dees sladsds) das oo LSS5 1 oK 51 55

ol Sl (Gl 0 JS8) o5 O 503T S350 90 500 5 5 90
Ol (7 0 JS8) o 05T Slis plw 5 (00 JS8)
e b e Dol ol laad g Jdod g s o s e
Qu_.p@\a\jl_‘{c.u:@ol_:dcj_éj4_3\4,;}{}5-(&)\
A 055 pBl glelid sl (b et O gy il 5o
ol jse 2alS 5o ol baad o Jlowi g 4 23 og5 s,
Gl Bl bmosls (g s s (3L ST o555 (glaosls
o 03051 cmlin 5 GulST Slis Slulis 5 S| Colde-
Sl a8y 51 i 530 ) 55 oy 1 it 3 Bikos

.(Jolliffe & Cadima, 2016; Nardo et al., 2005)

ol o Q}A)T 5 58 sesl> PCA U ad) g0 95 )15 gas

BrrERESS:

NPT R B AEICH DY ORI ) ()
el s s 55l 2led () o6l Ll (VL i) ol s Yo 5 (il i) 9n3T ks 91 St el 5 4525 5 o 42 (L)
O o =)l (2 & = &

ins gn Oy gkt 5 St (Somas i 2T 5 505 Slam o a3 o0 OLE T 3llae Ol s a o omlos 5 85,5 5

Wl 0 I ¥t Jgikr 53 POT G PT ke iyl o701 51 5YLP-valUE Olpn b Jls gime b (Sowas cinf o <555 03 (Sl o

Figure 4- Correlation of 63 characters in thirty-one investigated C. melo varieties:
(A) heat map for correlation analysis of 63 testing characters (lower triangle) and 20 core characteristics (upper triangle)
for variety identification. (B) Circus visualization between 20 core characters.
Note: The colors and areas of the squares indicate the absolute value of the corresponding r. red and blue squares show
positive and negative correlations, respectively. The squares without background color show non-significant
correlations with P value above 0.01. The abbreviation of P1 to P67 was same as Additional table 3.

1- Galia type
2- Cantaloupe type
3- Ananasi type
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Table 1- Ranking of the 20 core DUS testing characteristics of Melon (Cucumis melo L.) varieties.

Trait ID Trait information PCA score
o aulis Cde Sl PCA .
1 P48 T S e 13.1106

Fruit: cork formation
laalass (.51) Qb?- 0 a0

2 P15 ) i 8.9912
Young fruit: density of dots
LA& ISIEHEN
3 P37 ST 8.8779
Fruit: size of patches
Do Y e S WS
4 P51 o mem e Sree 7.839
Fruit: density of pattern of cork formation
Sty Olo) 53 0500 Lpl5 0 gen ol Sty o gn Sk 3l gy 55 Sl ks g ls 8 o) Lo
5 P58 S N 6.7927

Only varieties with change of skin color from maturity to over maturity: Fruit at
over maturity: hue of color of skin
Cw g ) & Sl ol > o
6 P14 i O 248%. _ 6.6011
Young fruit: intensity of green color of skin

Cw g3 I~ 0
7 P47 S 6.2344
Fruit: creasing of surface
bls &Ky
8 P46 R Al 6.1575
Fruit: color of grooves
LSS ST 5
9 P36 _ Tg” > 6.0796
Fruit: density of patches
: Ws e sl €
10 P12 s AT 5.671
Inflorescence: Sex expression
LhAJadei} e
11 P34 . e 5.5812
Fruit: color of dots
2 P62 oot 4.9619
Seed: shape
e 68, s S, o
13 Ps o £ 85 o 4.9496

Leaf blade: intensity of green color

Loyl &) S 10l o
14 PI9 i 4.8326
Young fruit: intensity of groove coloring

o g . Lﬁ .

15 P67 e O3 47211
Time of ripening
205 855 b b o 5L 10l g
16 P17 TR R BN o S 4.6999
Young fruit: contrast of dot color/ground color
La L s

17 P43 Sl 4.5987

Fruit: grooves

ﬁréd‘k\nﬁn}jdﬁj}f:o‘ﬁbﬂ

18 P22 i ) 4.5884
Young fruit: extension of darker area around peduncle
s 5 3
19 P45 e 4.4822
Fruit: depth of grooves
550 655 S o ae 1l 23U LT (slne gn i 8 e K &S Bl s Lais
20 P55 N D e el BT e LS S B 43423
Only varieties with main color of flesh: orange: intensity of orange color of flesh
Iranian Journal of Seed Science and Technology Ol oy 58 5 psle 4 00

Vol.: xx, No.: X, XXXXXX XXXXXX X o Lo XX Mo



|

Q‘)L{u‘)

Vo

“MOT[oK U1 pa1o]oo st ydoJ pue anjq ur paiojod s1 ¢doq ‘ojdind ur pa1ojoo st 7 dod ‘uoai1d ur pa1ojoo st 1dod 910N
“BIep I9J0BIRYD SN (J 2100 pue BIep sIdjoeleyd Sunse) SN Yroq Aq suonendodqns Inoy 0jur pOpIAIP I1dM SAMOLIBA PALTNISOAUL oY ], (D) sIdjorIeyd 3unsd) SNA Ly
Sururewar oy pue (g) s10jorIRYD 2100 ()7 (V) SIojorIeyd Sunsa) SN L9 AqQ pozATeue o1om SaNALIBA (T 0jou S1unony)) uofow ¢ ay) Jo sjo[d 101e0s y)d - 231

4_nojmJ\jﬂ;kﬁ\ﬂ?mﬂ.r)ﬂn_ﬂojmuvgﬂl_%wv‘)?.xﬂjﬂﬁuhﬂo.ﬂ{tﬂ%))mﬂ.hv ﬁQO&QﬂMﬂL;NQC@QﬁMJ%J m&omeﬂﬁhﬁﬂwﬂomeﬁvﬂﬂﬁﬂ_j

S 0= NS 25 € oo o e (P 2 € oo F v | o 40 o Fo g T [0F0 S5 (00 1 2T T (D) 6 A4 ST AFare (040 £ (D) (g9 e KO Fomp

(%L @L) ZUNa

Hid0 . a [0 g g . . : ts2) jug a .
glod @ ! ! ! , , ! ! ,
N - Y ; |
1dod S | . | o -
£ ! 9 ] ! 4
L | . 5 R S
m £ a4 m
” R |
] m w.~ %, m
1 , K . & o .
T i | %
v ! | b
AL | Cow|
'Y W | AN ,
| ” .
§ | | U
m ! ol
| |
L o o & m i
: | : F .
: ] " m " 1
0 | £ |
Lo ”
|6 m
B W
P! ; m
" | g |
|13 m m
& m ' m
g . EERE" :
- S
e |
L !
Y ’ |
1 ' K} |
Lo w m
i (K] o] |
m %26 m 3

{20¥2d - serpiapy

(8)vog-senppy

(5160 g
3 0 3
W y
tdod @ m.N ' &
cdod @ m
2dod® :
1dod @ : : '
' I ' W
v B \
il '
# ' !
4 ;
0 * !
8l L m M
% : §
P
' 6l
_r ' m u :
e o ¢
[
5, s
' 9 2
" '
; ]
t

(W) ¥d - snpripul

s

“

Olpl )k 5,58 5 p ke

Iranian Journal of Seed Science and Technology

XXXXXX X o lod XX Mo

Vol.: xx, No.: X, XXXXXX



el (Cucumis melo L) o 5 Jool Dlio 5 55l 5 5 pB5) glalis \$

fA ((Cucumis melo subsp. melo var. flexuosus anelon
SYNMVE 0y s 5a(JpbT) aS 5 5 0kwB 5oy 5 on g
S5 5V OVI/P0 DN/ON VAL FRLA FEL SYL XaLf
At lga G (9 Ao A (dw dw O 4 50 Ol s

AS a5 15 K S i sy polie b adge

M-TOPSIS 595 4 pB)I (Ssddy 9 b3

563,205 3 53,4 M-TOPSIS wsily 3 5 a35lel 5 S5 5,5
o 03 iagh ol s (Yuetal., 2024) &l TOPSIS I
Cd dsb 8 s a5 dsb Jeld ot s (g, 85Il
yee B 5 sk s osmps sLadsh o5 olesd
03n B 4 b S 5 4l 50 g St S i
Slslep 2 bl 3 bl pl 6l p o 00T Slis ole
Faal Tl S le gl 5l el sl 2 5 ) gty il
Pyl Olgisas 48 dii s A 55T VA WSl W BUT
osliul Sl o (Y Jgd) Wb oo s lid CdS L g Cnlie
B sk wlie Ol ey 0 5 ol 3054 sl 5o
03 Ailsi e i pEl cal s ) 5 S il 53l (sl
Syt B U i s s sl sl 03154 gla i
iy oslinul g llly sla Y Ol yeas o 5 p 1 5 Slhas
&y o 05T Sl bl , TOPSIS (gunas, s S,
575 @I035 slaedp,) end 5 suaib (suas,
(NYuetal., 2024) ol ol o5liza

S 5 Ao
Sy S ol caas 0505T S5 g0 g0 Ml _ul &

‘SLANLS)".L? K (;..3 Lé-\.’..zajjf ch)'Lw.L'.:.....a chl‘Lc)J'n LSlL“u

23k 3b Sl e Ul e S eSS

1- Over-maturity

2- Loading value

3- Marko

4- JANNA

5- Omid

6- Ananas INX 1008
7- AZ89

8- Descriptor

Iranian Journal of Seed Science and Technology

TN (A 3 me 0500 5Lt ule Ol o 45 add go ol
oo Sl Jols gy plastls e o), Ol ,ui S5
o g s Sy 5 (P46) jloi &K, o(P45) Gas «(P44)
Slosme Gy 655 i Ol (V0 demems Jsds) 3.5 (P18)
33 0500 oy &S5, «(P52) ) oS Sty 40 Sy dl> e
33 0 gy 3,5 Ky s 5 (PS8) JulS” S,
Olsieas (LNFIVV) ool add 3o opngs 53 (P59) JulS™ S
O b k) 38 15 e ey 6K i Jale
o b ale Ol sea 45 (VY/Y) Lol adl 5o s g
ay or JSa Sl batas 355 o a5 bd 0 4y
(379) p )l add go s .ol (P50) OT 25 &1 5 (P48)
e 15 T Jale b 5YL (P33) 6 g0 43 03101 s
b Oljs o i (P37) 0 50 aSJ 0311 5 (P36) oS 5 Soliws
S add go O oy (IV/FF) omty adl g ol ol i s 1) oo
S s o o 3 050 Cy 8K Dl 35 o Ll
25 a5 Jsb (PAT) o n o S35 5 o «(PS8) oIS
S o drn 5 ((P3) a5 65, S ((P1) 45ealS 4
(P22) o gaps Sl bl 6,5 b i oS (P6) 5y Sy
(P29) 6 gen S gy 4in 3 55 ok 5 (PST) 000 S S i
e b slaadd 5o Ole 53 1y ole 5l Ol 5e o iy o S
O deens o) Azals & 51 i
iy md Sl peen el laadl ge o 5 42
Ol ol 53 0l (65T ez 0y 5 S 55 (s
Ali-Shtayeh et al., ) L 5 s 295 .l ol o3kl

2017; Can & Turkaman, 2022; Escribano & Léazaro,
2009; Guliyev et al., 2018; Liu et al., 2004; Merheb et al.,
2020; Soltani et al., 2010; Szamosi et al., 2010; Yildiz et

aJ‘.IJ:S- c&l.‘:;l.:_w‘ aJ‘.ZJ:S- a.ﬁj.? ‘°){J5' o.ﬁj}’VY L;bﬁ(al., 2014
(S Fop slaesg (dliwslon g (S5 0p 2

Snake (slaes g5 o3 5 (slaos s Snake melon gla 45

Ol oy 58 5 psle 4 00

Vol.: xx, No.: X, XXXXXX

XXXXXX X o lod XX Mo



Q‘)&&A} &5‘:"1‘

2 Lo gy p ASTT A i ] s s
Lol g 5 ed 3 L5 o PCA Lzl ol ol
Sl o sl Aol Slaadl jo Jdosi 5 4 o5 3L 50 06
A el o o S 5 Slio s i ol 31
ar g bdias o tdg 1y bl AR/ gl ad 36 03 5 oS
ol (Blr ¢S5l 25l i 54y M-TOPSIS 4, ki 4
5 s S S YL SLael A 55T 5 VoA WSl LT
g Gl p ol Colaal alal , ool5a sladsl 55 w515 o
S T Y e R R Y i 3
S g R ol el b as 5 LS
o35 i 03051 Josdl )y giws (Siluesl 5 o 5 aslialis

D5 gh e

Gk S b AT gLl (S ldlon) mlaw 55 ot
S )3 aalialid ol pimmen 555 Lad 05 g8 5y o sl
VL s Slas 457 L, g 5l LS oolsa glaasli
5 035 (o 5B Do (g nl 53 el Fsm b il
3 5 sl ) e G 5 050 ¢ JS (5 caalS)
G st ss e A dali ol Ol siea SIS e o)l )
SHE ) Slis el ropen L s el 53 ST
s LT e is, jlesliul biop & 55 o 00T
Sl ples il o)) Ll s & LT jlas s
Slie Ol el Hleds 5 0k uauT 3 ol sy,
So90 $5 0l PCA Ll Gil:i ol s NEVSIRTRv Y
0 ol pB ) (Gl 5 el gl ST (S5 5
SRl s el el gLl s IS 5 s s o

M-TOPSIS s, bl 055 b)) sass 5 2l =Y dsr

Table 2- Assessment and ranking of melon varieties based on M-TOPSIS method.

Pl oy ad) P&l 0y 4 P&l 003 ad)
Varieties Score Rank Varieties Score Rank Varieties Score Rank

Marko 0.692 1 Durango 0.468 11 Faraz 0.395 21
JANNA 0.545 2 Ramon 0.463 12 Samsouri88 0.390 22
Omid 0.544 3 Shahla 0.448 13 Tis 0.367 23
INX1008 0.534 4 Melita 0.425 14 Quick 0.356 24
AZ89 0.530 5 Delicia 0.423 15 Panco 0.344 25
Shadan 0.529 6 Persia 0.422 16 Donna 0.339 26
Dadlei 0.524 7 Patriot 0.407 17 Unique 0.336 27
Javid 0.522 8 Advance 0.400 18 Anika 0.325 28
Teresa 0.508 9 Tagete 0.398 19 Cynthia 0.310 29
Sefidak 0.491 10 Grand 0.398 20 Tavana 0.292 30
Ronak 0.283 31
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