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Extended Abstract

Introduction: Melon (Cucumis melo L.) is one of the most important cucurbit crops and has a long history
of cultivation in Iran. However, because local varieties show high susceptibility to fungal and viral diseases,
most growers have shifted toward imported hybrid cultivars. To combine desirable parental traits and
establish a broadly diverse breeding population, two contrasting parents were crossed: (i) the Saveh
cantaloupe, a native, homogeneous cultivar with round, striped fruits, a fully reticulate orange skin, high
transportability and long shelf life, green flesh, low sweetness, mild fragrance, slightly late maturity and high
sensitivity to certain diseases (e.g., damping-oft and viruses) and (ii) Cory, a commercial Galia-type hybrid
from Seminis Company, characterized by round, fully reticulate fruits without skin lines, a yellow-to-cream
skin, high transportability and shelf life, thick flesh, small seed cavity, green flesh with high sweetness and
quality superior to domestic cultivars, and resistance to Fusarium wilt (Fusarium oxysporum f. sp. melonis),
several viruses, and powdery mildew (according to the manufacturer's label).

Materials and methods: Parental plants were established, and the F: seed was produced in the spring of 2017.
The F: generation was self-pollinated in the autumn of the same year. In late autumn, F2 seeds were collected
from the Fi plants. In the following spring, 1,500 F: seeds from the Saveh x Galia cross, together with the
parental and F. seeds, were sown in seedling trays to form a large F- population. After three weeks, the
seedlings were transplanted to the research field of the Agricultural College of Aburaihan, University of
Tehran, Pakdasht, at a spacing of 80 x 170 cm. The breeding method used was pedigree selection. To produce
Fs seed, all F2 plants were self-pollinated together with the parental plants. For self-pollination, male and
female flowers were isolated one day in advance and hand-pollinated under controlled conditions the
following morning. Three flowers per plant were pollinated, and more than 4,500 flowers were self-pollinated
in total. During vegetative and reproductive growth, while routine agronomic care was carried out, plants
were evaluated and recorded for important morphological traits and for resistance to disease, viruses, and
mites under natural field conditions. In the laboratory, the self-pollinated fruits of the selected plants were
subsequently evaluated on the basis of fruit-quality indicators. All qualitative traits and resistance scores were
recorded on a ranked scale.

Results and Discussion: The results showed that soluble solids content, number of days to harvest, and flesh
thickness had high broad-sense heritability, whereas fruit weight and seed-cavity diameter showed medium
and low heritability, respectively. Pearson correlation coefficients showed that fruit weight had a positive,
significant relationship with all quantitative traits measured except fruit sugar. The strongest correlations
were between fruit weight and fruit length (0.845) and between fruit weight and fruit width (0.825). In the F
population, positive transgressive segregation beyond the superior parent was observed for all quantitative
traits, and negative transgressive segregation below the parent with the lower value was observed for all traits
except fruit shape index. Regarding seed-cavity size, 7% of the progeny showed positive and 16% showed
negative transgressive segregation relative to the parents. More than 60% of genotypes segregated beyond
the parents for flesh thickness. For soluble solids (TSS), only 10% of genotypes exceeded the superior parent.
In the F2 population, 56% of fruits had yellow-orange skin, 1% cream, 13% green, 24% yellow, and 6%
white, and most genotypes had green flesh. All Fi plants were netted (reticulate) with no or faint stripes,
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whereas in the F2, 64% of genotypes were completely reticulate, 60% were striped, and 40% had no or faint
stripes. Regarding disease and pest responses, Galia parent plants were all healthy, while all Saveh parent
plants were infected. Approximately 70% of the SGF: and 75% of the SGF: plants were healthy. For viral
infection, 17% of Galia parent plants were healthy, while all Saveh parents were infected with various viruses.
Of the F: plants, 62% showed no signs of viral infection, whereas in the SGF: population only 26% of
genotypes were healthy and the remainder showed low to severe infection. With respect to the two-spotted
spider mite, 83% of Galia and 17% of Saveh parent plants, respectively, showed no infection.

Conclusion: Considering the strengths and weaknesses of each parent, the resulting F. population showed
high diversity and recombination with clearly defined, distinguishable phenotypes. The high heritability of
several quantitative traits promises to yield valuable breeding lines in the future. In general, for traits with
high heritability, the genetic variance exceeded the environmental variance; therefore, selection for these
traits in early generations should be more reliable and successful. Accordingly, superior F2 genotypes should
be selected primarily based on disease resistance, flesh thickness, soluble solids content, and fruit weight.
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Figure 1- Fruit obtained from self-pollination of Saveh and Galia parent plants and their F2 generation,
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Table 1 - Levels of resistance to disease, virus and mites, as well as quality traits measured, along with scoring levels using an ordinal scale.
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Table 1- Mean, minimum, maximum, variance, inheritance and transgressive segregation of some quantitative traits of parental generation, F1 and F: at

SavehxGalia (SGF>)
, TP o
ogr0 (39 (Hl) ogee b (Blw) g oe SG a3Ls . ClgS b Selrdlge
SGF ¢ SN ) cslop b,
? () (e (e 05 (o Lo (e L) Joloee Harvest time
Weight Length Width Aspect ratio > 6“ Flesh thickness (Brix) TSS
Cavity
P ol ke
bl ot 1207.833 12.833 14.167 0.906 7.500 3.083 6.000 114.000
Average P; parent
P2 Wiy . Sils
2 0 o 1215.000 13.000 13.500 0.963 5.250 4.000 12.000 98.500
Average P, parent
J.”} 50 u;.iJL.A/
T 1211.417 12.9165 13.8335 0.9345 6.375 3.5415 A 106.25
(P1+P2)/2
Fi Sl
b ok 1553.917 13.742 14.650 0.938 6.650 3.917 12.367 103.154
Average Fi
Fr Sl
2 o 1582.564 14.534 14.535 1.000 6.525 4.053 10.790 110.758
Average F,
FZ Coro> ) U")““’S
Minimum in the F, 281.000 7.500 8.000 0.938 1.000 2.000 3.000 91.000
population
Maximum in the F, 3365.000 20.500 20.000 1.025 10.000 12.000 16.000 124.000
population
3 P2 Guibly (5 Slee
(VE) P 147982.683 1.433 2.483 0.321 0.863 0.071 0.400 0.250
Mean of variance P»
and P,

P,= Saveh, P,= Cory, Galia type.
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Table 1 continued: Mean, minimum, maximum, variance, inheritance and transgressive segregation of some quantitative traits of parental generation, F1 and F2

at SavehxGalia (SGF>)
) . . ta 0y sl G 59,
ogee )y (Hl)oge Job () ogee e S a3 LS : CaligS b o
SGF, )5 ( (- Sy Jolee sl Slge 4y
R S mad 05.:.40 . .o .
i ; : (o sSLw) (e 5l (Brix) TSS Harvest
Weight Length Width Aspect ratio Flesh .
Cavity . time
thickness
F P HI|
2 (VP) bl 359879.086 5.023 4.178 1.202 1.480 0.913 4.976 38.860
Variance (VP) F,
5L |
G oty 211896.403 3.589 1.695 0.881 0.617 0.842 4.576 38.610
Variance G
oo Sy )
(VG/Vp) 0.589 0.715 0.406 0.733 0.417 0.922 0.920 0.994
General Inheritance
(VG / Vp)
e )l Sl ]
: 599.899 2.241 2.044 1.096 1.217 0.956 2.231 6.234
(SD)
Sl ar Cos 2150.000 7.500 5.833 0.062 2.500 8.000 4.000 10.000
Positive transgressive
segregation
e jlie S
Negative -926.833 -5.333 -5.500 0.032 -4.250 -1.083 -3.000 -7.500
transgressive
sewaﬁon

Py= Saveh, P,= Cory, Galia type
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Table 2- Mean, minimum, maximum of qualitative traits of parents, F1 and F> generation at SavehxGalia (SGF?)

P $a4ll Soqll . o e
A, wole ) Sl S i L bl e ClBes o
p digs p,8 N N 4 Syl 9y A5 N o s N - CbgS b
SGF, ¥ Plant as Cowsy © 9” 099 _ ¥ _ % Flesh
Growth form Solest ooens Mite Netting Vein Ridge Rind Rind firmness
habit Disease  Virus tract firmness  thickness
Pr ol ke
bl ot 3.000 3.000 0.667 1.333 1.500 4.000 3.000 2.000 2.833 1.000 1.667
Average P; parent
Py Wy o Sleo
2 Ml o 3.000 1.000 0.000 2.000 1.000 3.000 1.000  2.000 2.500 1.000 1.000
Average P, parent
Wy 59 eSlee 3.000 2.000  0.3335  1.6665 1.250 3.500 2.000 2.000  2.6665 1.000 1.3335
(P1+Py)/2
Fi oeiles 3.692 2.000 0.308 0.462 0.923 4.000 1.385  2.000 2.769 1.000 1.385
Average Fi
F2 eSiles 3.193 1.628 0.307 1.053 1.382 3.444 2.230  1.907 2.535 1.093 1.205
Average F,
F> Coxo> ) U.UMS
Minimum in the F, 1.000 1.000 0.000 0.000 0.000 0.000 1.000  0.000 1.000 1.000 1.000
population
5.000 3.000 3.000 3.000 4.000 4.000 3.000  3.000 3.000 3.000 3.000

Maximum in the F;
population

P;= Saveh, P,= Cory, Galia type
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Figure 2- Pearson correlation between quantitative traits of cantaloupe at Savehx Galia in F2 population
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Figure 3- Spearman correlation between cantaloupe qualitative traits at Saveh-Galia crossing
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  VE = ( VP 1 + VP 2 ) / 2


  V P = V G + V E


  V F 2 = V P


  H 2 B =   V G  V P

