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Biplot analysis of diallel data in Iranian landrace cantaloupe
(Cucumis melo var. cantalupensis)
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ABSTRACT

Knowledge of structure and genetic control of traits may facilitate choose the best method of breeding and breeding
programs will ultimately succeed. A complete diallel cross design was used to investigate genetic controls of three
traits of yield, early maturity and total soluble solids for seven endemic Iranian cantaloupe. Results indicated that the
Dastjerdi parent showed high and significant general combining ability for early maturity in each year (-3.97 and -
3.78), then the additive gene effects have an important role in the control of this trait. Therefore this parent can use in
breeding programs to produce early cultivars. Savei and Magasi parents for total soluble solids had highest general
combining ability and can be considered to produce varieties with high sugar. The hybrids of Shahabadi x Rishbaba
and Rishbaba x Tiltorogh can be considered to produce cultivars with high yield. Furthermore, Savei x (Shahabadi or
Tiltorogh or Dastjerdi) and Magasi x (Savei or Rishbaba or Magasi) were considered as appropriate pairs to produce
hybrids with high total soluble solids. Results showed the selection method can be effective for the traits of early
maturity and total soluble solids, and production of hybrid can be useful for yield.

Keywords: Biplot, cantaloupe, general and specific combining ability, principle component.
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Table 1. Some features of parents used in experiment

Name of parent Features description

Rishbaba Local population from Kashan, Cantalupensis group, Cordate shape, Skin without slice, White flesh, Medium fruit size

Shahabadi Local population from Isfahan, Cantalupensis group, Round shape, Skin with slice, Orange flesh, Medium fruit size

Samsouri Local population from Varamin, Cantalupensis group, Round shape, Skin with slice, Green flesh, Small fruit size

Dastjerdi Local population from Isfahan, Cantalupensis group, Oblate shape, Skin without slice, Orange flesh, Big fruit size
Magasi If_ocal population from Neyshabur, Cantalupensis group, Round shape, Skin without slice, High orange flesh, Medium

ruit size

Tiltorogh Local population from Mashhad, Cantalupensis group, Round shape, Skin without slice, High orange flesh, Medium fruit size

Savei Local population from Saveh, Cantalupensis group, Round shape, Skin with slice, Green flesh, Medium fruit size
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Table 2. Analysis of variance of genotype, genetic components and their interaction with year in measured traits in

cantaloupe
Source of variation df Days to ripening Yield Total soluble solids

Year 1 512.94™ 087" 0.18"™
Replication (Year) 4 6.05 1157 3.26”
Genotype 48 83.24™ 1.04™ 6.4"

GCA 6 357.25" 1.4 28.3"
SCA 21 35,63 0.78" 267"
Reciprocal effect 21 47.44™ 1197 3.89"
Genotype x Year 48 12.04™ 0.62" 0.11™
Year x GCA 6 9.58" 1.29™ 0.11™
Year x SCA 21 15.62" 0.31™ 0.12"™
Reciprocal x Year 21 9.16™ 0.74™ 0.1m™
Error 192 2.64 0.11 1.02

GCA: General combining ability; SCA: Specific combining ability.
ns, s

Ao )3) g as,0b Jlil mhaw jo s S g s Sae e 5 4

oy ‘_g):v\;wff :SCA f oges L_Q)AJJU.S)J :GCA

# NS

and s are non-significant and significant at 5% and 1% level of probability, respectively.
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Figure 1. Biplot analysis of diallel data for yield in the first (1) and second (2) years based on (a) Tester mean axes
and (b) Parents polygon which entry and tester showed by upper and lower case letters, respectively.
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Figure 2. Biplot analysis of diallel data for days to ripening in the first (1) and second (2) years based on (A) Tester
mean axes and (B) Parents polygon which entry and tester showed by upper and lower case letters, respectively.
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Table 3. General combining ability estimates and mean of measured traits in cantaloupe during two years

Yield Days to ripening Total soluble solids
Trait First year Second year First year Second year Mean of two years
Mean GCA Mean GCA Mean GCA Mean GCA Mean GCA
Rishbaba 229 0337 1.97 -0.08 7934 0.5 82.1 0.08 8.11 0.17
Shahabadi 204  -0.28" 1.97 0.1 7877 -0.76" 8138  -1.12 8.34 0.25"
Samsouri 1.94 -0.01 259 0337 79.67  0.02 82.05  -0.46 8 0.07
Dastjerdi 187 0167 1.88 0.06 7447 3977 776  -3.78" 6.74 -1.227
Magasi 1.56 -0.03 1.89 -0.00 84.15 249 86.43  3.34" 8.65 0.08
Tiltorogh 1.74 -0.03 199 -0.137 82.39 17 8549 1.727 8.27 -0.00
Savei 205  -0.13 1.96 0.04 7979  1.077 82.22 0.11 8.77 0.65"
LSD 5% 0.16 0.14 0.63 0.77 0.08
LSD 1% 0.21 0.18 0.84 1.02 0.13

‘090 SrdyeeS 5 GCA
Qoy3) g ao b Jlasl mdaw ;8 jls e GBS oy S Kl o 5 43 LSD 1% 5 LSD 5% o js) g 9o j0d Jloil oy )0 jlo e i 5 ay sk g 3
GCA: General combining ability.

*and **: Non-significant and significant at 5% and 1% level of probability, respectively; LSD 5% and LSD 1% indicate least significance difference
at 5% and 1% level of probability, respectively.
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Figure 3. Biplot analysis of diallel data for total soluble solids based on (a) Tester mean axes and (b) Parents polygon
which entry and tester showed by upper and lower case letters, respectively.
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