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SEED YIELD AND SEED YIELD COMPONENTS IN MELON GENOTYPES WITH THE
DIFFERENT SEX FORMS
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Summary: Melon seeds are rich in oil contents while linoleic fatty acid is the most prevalent fatty acid
in melon oil. In this work we have studied seed yield and seed yield components of 19 melon
genotypes with the different sex forms. About two third of the commercial varieties of melon in the
world are andromonoecious and one third is monoecious. In our experiments, we have crossed three
monoecious (M) and four andromonoecious (A) melon varieties. Twelve MxA Fi1 hybrids were
produced, and then analyzed for four seed yield components: number of seeds per fruit, single seed
weight, total seed weight per fruit and number of fruits per plant. Seed yield per hectare was calculated
on the base of the seed yield per plant. The highest seed yield was recorded in F1 monoecious genotype
Pobeditel x A2-31b (483.04 kg/ha).

Introduction. Melon (Cucumis melo L.) belongs to the family Cucurbitaceae, and with
cucumber (Cucumis sativus L.) represents the most important species of the genus Cucumis. Melon has
a specific biology of flowering, with several types of sexual expression: hermaphrodite, gynoecious,
monoecious and andromonoecious. Sex expression in melon is under control of two major genes: a -
controls presence of pistil in female flowers, and g - controls presence of two types of flowers on the
same plant [1, 2]. Commercial melon varieties mainly belong to the andromonoecious type, with
perfect and male flowers on the same plant. Wild melon species have mainly monoecious sex
expression with male and female flowers on the same plant [3, 4].

A significant fraction of edible oil production worldwide is made from sunflower, olive,
sesame, peanut, soybean, coconut, palm, corn [5, 6]. However, there is a growing demand for edible oil
from vegetable species. Within this group, melon oil has a special significance, taking into account its
quality and composition.

Melon seeds oil was found to be a rich source of unsaturated fatty acids. Oil content in melon
seeds varying from 35 to 49% and depends on varieties and different market types [7, 8]. Analysis of
melon seed oil revealed the presence of 24 fatty acids and its concentrations varied from very small
quantities to about 64% [9]. Linoleic acid is predominant fatty acid in Cucumis melo L. seeds, and its
content depends on melon variety [10]. Concentrations of linoleic acid in melon seed oil ranged from
46.6 to 65.5%, followed by oleic 15.8 - 31.9%, myristic 34.0%, palmitic 9.5 - 27.4%, and stearic 4.9%
[7, 11, 12]. Melon seed oil has refractive index 1.482, specific gravity 0.9, acid value 2.06, peroxide
value 4.96, iodine value 112 and saponification value 210.62 [9].

In recent years, there are attempts with the conversion of melon seed oil into biodiesel [13].

Some recent programs of melon breeding are focused on the yield of melon oil. For such
programs it is important to know the genetics of oil content, seed yield and seed yield components in
melon.

Seed yield per plant is a product of the following melon characteristics (components): number
of seeds per fruit x weight of single melon seed x number of fruits per plant [14]. Seed yield per hectare
is a product of seed yield per plant and number of plant per hectare.



Melon varieties with more fruits form smaller fruit. Large number of smaller fruits will have
greater yields together than only one large fruit [15].

The aim of this study was to investigate inheritance of seed yield components in melon
genotypes with the different sex forms. We set additional aims in this work: 1) to determine whether
hybrids differ significantly from their parents in seed yield, and 2) to select the melon genotypes with
the highest seed yield, which could be used in the future programs of melon breeding for edible oils
production.

Material and methods. Experiments were conducted during two growing seasons (2010 and
2011) at the Institute for Vegetable Crops in Smederevska Palanka, Serbia (latitude 44°21°22.46”N,
longitude 20°57°08.97”E, elevation 101 m). The soil type on the experimental fields was vertisol.

In this study were used 7 parental melon genotypes: three monoecious (M) mothers (Sesame -
M1, Early dawn 4 - My, Pobeditel - M3) and four andromonoecious (A) father (Chinese muskmelon -
Az, Anannas - Az, Honey dew - Az, A2-3Ib - A4). During 2010, we have performed MxA crosses, and
subsequently we get seeds of 12 F; hybrids (Table 1). Parental and F1 seeds were sown in clay pots (10
cm in diameter) in the greenhouse of the Institute, in the first decade of April 2011. 30 plants of each
genotype were produced. Plants in the phase 7-9 leaves were transferred out of greenhouse and planted
in soil.

The field experiments were set up in three replications using complete randomized block design
of 19 (7 parents + 12 Fy hybrids) plots in one block (150 cm distance between rows, and 100 cm
distance between plants).

We have evaluated the following characteristics of melon genotypes: number of seeds per fruit,
weight of single melon seed (g), seeds weight per fruit (g), number of fruit per plant, and seeds yield
per plant (g). Weight of seed was measured after air drying, when seeds contain 10% of moisture. Seed
yield per hectare was calculated as the product of the seed yield per plant (g) and number of plant per
hectare (6667).

The results were biometrically analyzed, using ANOVA and the Fisher's Least Significant
Difference (LSD) test [16].

Results and discussion. All obtained F; hybrids were monoecious. The average values of
melon yield components (number of seeds per fruit, weight of single seed, seeds weight per fruit,
number of fruits per plant) were given in table 1.

The results show a significant variation of the studied traits (Table 1). Number of seeds per fruit
varies in monoecious parents from 439 (Early down 4) to 733 (Sesame), while in andromonoecious
parents from 275 (A2-31b) to 368 (Chinese muskmelon). Number of seeds per fruit in F1 hybrids varies
from 506 (Early down 4 x Chinese muskmelon) to 801 (Pobeditel x A2-3Ib).

Weight of single seed varies in monoecious parents from 0.030 (Early down 4) to 0.038
(Pobeditel), while in andromonoecious parents from 0.021 (Annanas) to 0.035 (Chinese muskmelon).
Weight of single seed in F1 hybrids varies from 0.026 (Early down 4 x A2-3lb) to 0.042 (Pobeditel x
Chinese muskmelon).

Weight and size of seeds effects the germination of melon seeds. Extremely small melon seeds
germinate slower and poorer than larger seeds [15].

The highest weight of seeds per fruit was recorded within the monoecious parents (M) for
Sessame (25.48 @), within the andromonoecious parents (A) for Chinese muskmelon (13.06 g), and
within the F1 hybrids for Pobeditel x A2-3lb (29.09 g). The lowest weight of seeds per fruit was
observed in andromonoecious genotype A2-3lb (6.18 g).

Number of fruits per plant ranged from 1-3. Three fruits per plant were observed only in parent
A2-3Ib and its hybrid Pobeditel x A2-3lb.



Table 1. Average values of seed yield components in melon genotypes

Number of Weight of Seed weight Number

Genotype seeds per single seed ¢ fruit (q) of fruits

fruit (9) pe g per plant
Sesame (M1) 733 0.035 25.48 2
Early down-4 (M) 439 0.030 12.99 2
Pobeditel (M3) 591 0.038 22.36 2
Chinese muskmelon (A1) 368 0.035 13.06 2
Anannas (A2) 302 0.021 6.25 1
Honey dew (As) 333 0.032 10.63 1
A2-31b (As) 275 0.022 6.18 3
M1 X A1 629 0.041 25.58 2
M1 X A2 612 0.036 22.16 2
M1 X A3 632 0.034 21.50 2
M1 X Aq 644 0.034 21.84 2
M2 X A1 506 0.037 18.72 2
M2 x A2 605 0.033 19.90 2
M2 X A3 538 0.030 16.09 2
M2 X A4 536 0.026 13.69 1
Mz X A1 674 0.042 28.59 1
Mz X Az 614 0.036 22.39 2
Mz X A3 617 0.036 22.39 2
Mz X A4 801 0.036 29.09 3

F value 435,51 0.0023 228.41" 759.45™

Isdo.os 36.0 0.0031 1.299 0.08
Isdo.o1 48,2 326.63" 1.742 0.11

On the figure 1 are showed average values of seed yields of 19 melon genotypes. Average
values of seed yields ranged from 139.97 kg/ha (Early down 4) to 247.70 kg/ha (Sessame) for
monoecious genotypes, from 41.67 kg/ha (Annanas) to 174.07 kg/ha (Chinese muskmelon) for
andromonoecious genotypes and from 91.24 kg/ha (Early down 4 x A2-3lb) to 483.04 kg/ha (Pobeditel
x A2-3lb) for F1 hybrids.

Lowest values for almost all observed characteristics were recorded for andromonoecious
genotypes, while for monoecious genotypes these values were higher but more variable. Significant
differences in seed yield of different cucurbits genotypes were observed in the other experiments [17].
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Figure 1. Average seed yield of 19 melon genotypes

After the best yielding hybrid Pobeditel x A2-3lb, next in the rank are three hybrids obtained
from parental monoecious genotype Sessame (M1): M1 x A2, M1 x A3, and M1 x A4, with seed yields
279.30 kg/ha, 286.67 kg/ha, and 295.47 kg/ha, respectively. It can be concluded that melon genotype
Sessame (M1) has good combining ability.

Based on results of these experiments we can recommend genotype Sessame, but also Pobeditel
as monoecious parents for the obtaining of high seed yielding melon hybrids. The best yielding hybrids
(Pobeditel x A2-3lb and three hybrids with melon genotype Sessame) could be use, after improvements
for the oil content in seed, for commercial production of melon oil.

Conclusions. Melon seed has high oil content and in the future we can expect increasing use
and demand for edible and industrial oils of this species. Results of this experiment showed that melon
seed yield is higher in monoecious genotypes, especially in monoecious hybrids. The highest yields
were recorded in the hybrid Pobeditel x A2-3lb and in hybrids with cultivar Sessame. These hybrids
could be used in the future programs of melon breeding for edible oils production.
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