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Introduction

Cantaloupes, are a group of Cucumis melo cultivars, that have round, fragrant fruits with netted skin. Our
country, is one of the top five producers of cantaloupe, and melon in the world. Its original origin, is still
debated, but one of the important centers of its diversity, is Iran. Although, native cultivars, such as, Saveh
cantaloupe, Samsoori, Rish Baba, and various types of Tiles, are often of good quality, and taste, but they are
sensitive to a variety of fungal and viral diseases and as a result, their yield is low. On the other hand, every year
new cultivars and hybrids, are introduced by seed companies, which are welcomed by farmers, due to, their
better agronomic characteristics, and resistance to a wider range of diseases. Continuation of this process, in
addition to severe genetic erosion of native cultivars, and populations, and even the complete elimination of
some of them, will have consequences such as, dependence of production on foreign companies, annual
departure of currency from the country, and non-exploitation of the country's genetic resources. Therefore, it
seemed that by creating a diverse population resulting from the crossing of superior native cultivars with
cultivars of commercially resistant hybrid to diseases, and then, successive selections, new cultivars, with
desirable traits of both parents, could be achieved. Thus, in this study, heritability, minimum and maximum
mean values of parents, and F; and F, generations, aggressive segregation, and relative frequency of qualitative
traits, in F, generation, and selection of the best genotypes, in two dispersing NGF, populations, were
investigated.

Materials and Methods

Parental cross, was performed in the spring of 2017, between Samsoori cantaloupe cultivar (round, striped
fruit, cream skin color, completely reticulate, green flesh, very early ripening fruit, poor transportability and
durability, free pollinator and high homogeneity) as the selected native paternal parent, and commercial cultivar
from Gallia group, that called Cory and as maternal parent (round fruit, completely reticulate, no striped skin,
yellow to cream skin color, high transportability and durability, green and very sweet flesh, high resistance to
various plant diseases and viral diseases) and produced by Seminis Company. The first-generation seeds,
obtained from parental crosses, were planted in the greenhouse in the fall of 2017, and were self-sown. In the
spring of 1397, 1000 seeds of F, generation, along with parent seeds, and their first generation, were planted in a
seedling tray, in the greenhouses of the Faculty of Agricultural Technology (Aborihan) of Tehran University,
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and transplanted to the ground, in the rental research production farm, located, in Filistan village-Golzar sector-
Pakdasht. Controlled pollination, (isolation of male flowers, and manual inoculation) was performed, for all
second-generation plants. Selection for subsequent generations, was done by pedigree method, all plants in F»
generation, were evaluated, and selected. Morphological traits, such as, plant form and phenological traits, such
as, day to fruit harvest, were evaluated, and recorded. Plant health, was assessed against common and important
fungal, viral and mites, under normal field conditions by scoring the severity of infections in four categories.
Fruit quality traits were measured based on nominal, sequential and interval scales and quantitative fruit traits
were also measured. Tables of minimum and maximum values, variances, general heritability, transgressive
segregation, etc for quantitative traits, also relative frequency percentages and observed genetic ratios for
quantitative traits, were calculated.

Results and Discussion

The results showed that all quantitative traits in the F, population had a general heritability above 90%. The
mean of all quantitative traits except soluble solids and fruit flesh thickness in F1 population was lower than the
parental average. In F, population, for all quantitative traits, positive transgressive segregation was observed,
compared to, the superior parent, and negative transgressive segregation was observed, compared to, the less
valuable parent. In the F, population, nearly 80% of the genotypes, were completely reticulate, and 20% had less
or no netting, on the fruit skin. These results were almost consistent with genetic ratios of 3.1. Also, 35% of F,
population genotypes, were striped and more than 80% of them had yellowish skin color and green flesh color.
Due to, the fact that, selection based on traits with high heritability, will be more reliable, and successful in early
generations, so, it is better, to select the best genotypes, in this population, based on fruit weight, soluble solids,
and early maturity, respectively.

Conclusion

In the F2 population, positive transgressive segregation was evident for all quantitative traits, favoring the
superior parent, while negative segregation was observed for the less valuable parent. Traits exhibiting high
heritability showcased a pronounced influence of genetic variance over environmental variance. Consequently,
selecting cultivars based on these traits in early generations is expected to yield more reliable and successful
outcomes. Therefore, it is better, to selection, the best genotypes in the early generations, in the F, population,
based on fruit weight, (with high genetic efficiency), soluble solids, day to fruit ripening, and with the pedigree
management, of the populations, it is finally, possible to achieve lines, that have the desirable traits, of both
parental cultivars. The resulting lines, can be used to produce, new hybrids, or provided, to the farmer, as a
single cultivar.
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Table 1- Mean, minimum, maximum, variance, inheritability and transgressive segregation of some quantitative traits of
parents, generations F1 and F2 at the Gallia Samsoori crossing (NGF2)

0o e opds Jhl CigS Cwlbbs ol dlgo G 39,
0910 (39 om0 Job - o
NGF2 om0 gr0 JSU SN 89a0 Joloxe Cnild g
Weight (g) Length Width Aspect Cavity Flesh TSS Harvest
gt @) (cm) ratio (Cm)  thickness(g)  (Brix) time
PL A oosike 1239333 12333 13833  0.892 7.500 3.000 6.667  104.667
Average P1 parent
P2 Wy S
2 lly e 1215.000 13.000 13.500 0.963 5.250 4.000 12.000 98.500
Average P2 parent
(P1+P2)/2 1227.167 12.667 13.667 0.928 6.375 3.500 9.334 101.584
F1 ol 1062.600 12.000 12.600 0.952 5.700 3.520 10.800 99.900
Average F1
F2 ok 1143.552 12.412 12.921 0.961 5.770 3.580 10.951 101.595
Average F2
FZ Cuzex> ) u:)mf
minimumt in the F2 344.000 8.000 9.000 0.889 3.500 2.000 5.000 91.000
population
Facuser oot
maximum in the F2 2280.000 17.000 17.500 0.971 10.000 5.500 15.000 124.000
population
(VE) P13 P2 il ke
Mean of variance P2 7687.167 0.042 0.292 0.500 0.188 0.125 0.167 3.417
and P1 (VE)
Fz_ (VP) by 159075.200 3.207 3.007 1.067 1.197 0.369 3.148 29.076
Variance (VP) F2
G _"”.l“b 151388.100 3.166 2.716 0.567 1.009 0.244 2.982 25.660
Variance G
(VGIVP)isosae s 0is cilyg
General Inheritance 0.952 0.987 0.903 0.531 0.843 0.661 0.947 0.882
(VG /Vp)
Alg &y Comd o joloie SSE5
. s . 1040.667 4.000 3.667 0.080 2.500 1.500 3.000 19.333
Positive transgresive
segregation
Al &y Cod) ko jgloxie SSE
(e i)l 871 -433333  -45 -0.074 -1.75 1 -1.66667 75

Negative transgresive
segregationthan
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(NGFZ) Ulf » ‘d)W’ ‘}w » F, 9 F. J.w) ‘(}3'\‘"9 ‘59.55 Olho ‘_?)J ‘W ‘4;.305 cu.:i.tlga -y Jg.b
Table 2- Mean, minimum, maximum, some qualitative traits of parents, generations F1 and F2 at the Gallia Samsoori crossing

(NGF2)
My osle ey Soy s bl b old (g ol st
. . Silow  wosg &S X . . e
-0) £y Ly (¥)  (Fe) (eug) Se® ow ow V) Gy Yy -Y) cdgS
NGF2 0 (-¥) (0-£)  (-¥) (-1 (x (" (v
Growth  Plant . . . . Vein . Rind Rind Flesh
habit form Disease  virus  Mite  Netting tract Ridge firmness  thickness  firmness
Pl (ke
Average P1 3.000 3.000 1.000 1.000 1.000 4.000 3.000 2.000 2.667 1.000 1.000
parent
P2 Wy 5Ske
Average P2 3.000 1.000 0.000 2.000 1.000 3.000 1.000 2.000 2.500 1.000 1.000
parent
(P1+P2)/2 3.000 2.000 0.500 1.500 1.000 3.500 2.000 2.000 2.584 1.000 1.000
F1 5 3.700 1.500 0.200 0.800 0.500 4.000 1.600 2.000 3.000 1.000 1.200
Average F1
F2 Sike
2.767 1.669 0.377 0.639 1.397 3.788 1885 1917 2.576. 1.059 1.259
Average F2
2P S
F2 oo
minimumt 1.000 1.000 0.000 0.000 0.000 2.000 1.000 1.000 1.000 1.000 1.000
in the F2
population
2 Oy
Facises
maximum 5.000 3.000 3.000 3.000 3.000 4.000 3.000 2.000 3.000 3.000 3.000
in the F2
population

F2 Cuxos )d Lﬁj@‘d)W’ W 33 (A oS Sleo (o ot (Swnod =Y g
Table 3- Pearson correlation between quantitative traits of cantaloupe at the Gallia Samsoori Crossing (NGF2)

NGF2 Correlation pierson  Length Width Cavity Size  Tickness Flesh TSS Harvest time
ogme Job  dgae 10y Gyl oyds JhE dgme CudgS Culbs  Jglw ol Dl il U g,
s Job 1.000
length
090 U2)E
.807** 1.
Width 0.80 000
S 2 0 0.603**  0.693** 1.000
Cavity Size
ogee CubgS Caolsus ek Kk *
thickness Flesh 0.613 0.66 0.239 1.000
ls 3
oo sty Sy 0.082 0.132 0.082 0.058 1.000
TSS
bl b
o /%) 0.209*  0.252** 0.258** 0.122 0.137 1.000
Harvest Time
o ! 0.878**  0.908** 0.706** 0.671** 0.142 0.280**
Weight

Msize oyd B paw )3 (Siased

Pore doyd Ve ;3 (Siwan s .
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Figure 3- Samsoori parent fruit (left), Gallia parent (right) and a sample of F2 generation fruits
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