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ABSTRACT

Melon is favored by the people of Indonesia so the consumption of melon is increasing. The decrease in melon
production is one of the problems in complying with this consumption. One of the ways to overcome this is to use
melon seeds that have high production potential such as the F1 melon seeds in this study. This study aimed to
determine the uniformity in each line of F1 melon based on agronomic and morphological characters and to
determine the differences in the five F1 melon lines based on some agronomic and morphological characters. This
research was carried out at the Greenhouse located in Pendem Village, Batu City in April-July 2022 using the
single-row method. Observation characters include agronomic and morphological characters which are divided
into quantitative and qualitative characters. Quantitative data were analyzed using the coefficient of variation,
while qualitative data were analyzed using descriptors from PPVT and the RHS color chart. Independent Sample
T-Test analysis was also performed to determine differences in characters between lines. The results showed that
five F1 melon lines based on agronomic and morphological characters had high and quite high uniformity. AH
with BH lines had significant differences in eight agronomic-morphological quantitative characters.
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1. INTRODUCTION

Melon (Cucumis melo L.) is one of the leading fruits in Indonesia. The sweet taste and crunchy flesh of the
fruits are one of the reasons why melons are in great demand by the people of Indonesia. According to data from
the Dirjen Hortikultura Kementerian Pertanian [1], it was noted that in 2012, 2014 and 2017 consumption of
melons increased sequentially, namely 0.2 kg, 0.4 kg, and 0.5 kg/capita/year. However, the increase in
consumption of melons was not matched by an increase in production. According to the Badan Pusat Statistik
[2], in 2014, 2015, 2016, 2017, and 2018 there was a decrease in melon production sequentially, namely
150,356 tons, 137,877 tons, 117,344 tons, 92,434 tons, and 118,708 tons. The decline in melon production has
forced Indonesia to import it to meet the domestic demand for melons. According to the Dirjen Hortikultura
Kementerian Pertanian [2], total import data recorded in 2016, 2017, and 2018 were 95.84 tons, 33 tons, and
28.47 tons.

One of the ways to increase melon production is to use melon seeds that have high production
potential, such as seeds from F1 melons. F1 melons are expected to be used to increase melon fruit production
because hybrid seeds have advantages such as vigor and high yield [3]. The superiority of hybrid melons is
determined by high fruit uniformity (both quality and shape), fast-growing ability to enable the desired
combination of characters to be obtained in a plant [4].

The seeds of the F1 melon line in this study were obtained from crosses using some melon parents [5].
Then the results of these crosses were selfed until the third generation produced inbred lines. Then selection and
crosses were carried out on third-generation inbred lines to produce F1 melon lines [6]. The results of the F1
melon seeds required uniformity testing to determine the ability of the F1 melon seeds to show uniformity.
Evaluation of the appearance of melon plants was carried out on several agronomic and morphological
characters. Agronomic characters are characters that play a role in determining the yield potential of a plant [7].
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Evaluation of agronomic characters can be an indication of the potential of a line in the production sector.
Observation of agronomic and morphological characters can be a guide in obtaining data on lines based on
evaluating the phenotype of a plant [8]. So if the agronomic and morphological characters of the F1 melons have
high uniformity, it can indicate the yield potential of the five F1 melon lines. Therefore, it is necessary to test the
uniformity of five F1 melon lines based on agronomic and morphological characters to see the yield potential of
F1 melon.

2. MATERIALS AND METHODS

This research was carried out at the Greenhouse located on Jalan Tegalgondo, Mojorejo Hamlet,
Pendem Village, Junrejo District, Batu City, East Java from April to July 2022. The materials used were five
lines of F1 melon such as the F1 AH, F1 BH, F1 DB, F1 DC, and F1 EC. This research was carried out using the
single-row method, in which each F1 melon line was planted in one row with a total of 15 plants/row. Planting
melons in polybags uses 1 plant per planting hole with a spacing of 70 x 40 cm. The number of plants in each F1
melon line was 15 plants with a total of 5 F1 melon lines so the total of all is 75 plants.

The characters observed were the agronomic and morphological characteristics of melon plants based
on guidelines from the Pusat Perlindungan Varietas Tanaman (PPVT) [9] which were divided into quantitative
and qualitative characters. Quantitative characters were (i) leaf blade: size, length of terminal lobe (ii) petiole:
length (iii) fruit: ratio length/diameter, length of peduncle, the thickness of peduncle, maximum width of flesh in
cross-section, and maximum width outer layer of flesh in cross-section. Qualitative characters are (i) young
fruit: density of dots (ii) fruit: density of patches, shape of base, shape of apex, size of pistil scar, grooves,
creasing of surface, cork formation, the thickness of cork layer, pattern of cork formation, the density of pattern
of cork formation, and main color of flesh.

Quantitative data were analyzed using the coefficient of variation, while qualitative data were analyzed
using descriptors from PPVT and the RHS color chart. an independent sample t-test analysis was carried out to
determine differences in quantitative characters between lines. The formula for the coefficient of variation, is
consist of:

coefficient of variation = o x 100%
n
Information:
c = standard deviation
I = population mean
There are four categories of values for the coefficient of diversity [11], consist of:
Low =0-25% (high uniformity)
Moderate = 25-50% (quite high uniformity)
Quite high = 50-75% (moderate uniformity)
High =75-100% (low uniformity)
3. RESULTS

Uniformity of Agronomic and Morphological Character in Each Line
1. Quantitative characters

Based on the results of the coefficient of variation (CV) for agronomic and morphological characters, it
is known that some characters have high uniformity and quite high uniformity (Table 1). In characters of leaf
blade: size of the five F1 melon lines had different coefficients of variation, namely the AH line 5.93%, the BH
line 10.15%, the DB line 7.64%, the DC line 7.20%, and the EC line 10.64%.

Tabel 1 Coefficient of Variation Value of Five Melon F1 Lines on Quantitative Characters
Coefficient of Variation Value (%)

Character

AH BH DB DC EC
Leaf blade: Size 5.93" 10.15 7.64" 7.20" 10.64"
Leaf blade: Length of terminal lobe 14.90° 12.70° 13.40" 24.92° 12.05
Petiole: Length 8.98" 10.72° 7.55" 11.53" 10.27"
Fruit: Ratio length/Diameter 7.59" 4.99° 9.30" 9.24" 6.68"

Fruit: Length of peduncle 3291"™ 3249 36.11" 25.96" 20.45"
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Fruit: Thickness of Peduncle 9.84" 9.60° 10.45° 10.02° 12.30°

Fruit: Maximum width of flesh in cross 18.84° 9.19° 10.60° 17.67° 12.15°
section

Fruit: Maximum width outer layer of 23.38" 20.38° 29.22m 31.05™ 31.61™

flesh in cross section
Description: L (low) = 0-25%, M (moderate) = 25-50%, QH (quite high) = 50-75%, H (high) = 75-100%; tn =
quite high, medium, and low uniformity (KK values in categories M, QH, and H), * = high
uniformity (KK values in category L)

On the leaf blade: length of terminal lobe of the five F1 melon lines, the CV value of the AH line was 14.90%,
the BH line was 12.70%, the DB line was 13.40%, the DC line was 24.92%, and the EC line was 12.05%.
Petiole: Length of five F1 melon lines obtained CV values of AH line 8.98%, BH line 10.72%, DB line 7.55%,
DC line 11.53%, and EC line 10.27%. Fruit: Ratio length/diameter of the five F1 melon lines obtained the AH
line 7.59%, BH line 4.99%, DB line 9.30%, DC line 9.24%, and EC line 6.68%.

On characters of fruit: length of peduncle of five F1 melon lines, the AH line 32.91%, BH line 32.49%,
DB line 36.11%, DC line 25.96%, and EC line 20.45%. Fruit: thickness of peduncle of five F1 melon lines
obtained the KK values of the AH line of 9.84%, the BH line of 9.60%, the DB line of 10.45%, the DC line of
10.02%, and the EC line of 12.30%. Fruit: maximum width of flesh in cross section of five F1 melon lines
obtained KK values of AH line 18.84%, BH line 9.19%, DB line 10.60%, DC line 17.67%, and EC line 12.15%.
Fruit: maximum width outer layer of flesh in cross section of five F1 melon lines obtained KK values AH line of
23.38%, BH line 20.38%, DB line 29.22%, DC line 31.05%, and EC line 31.61%.

2. Qualitative characters

Based on the results of observations on the qualitative characters based on PPVT descriptors [10] it is
known that almost all the characters in the five strains of F1 melon have high uniformity (Table 2). Observation
results of five F1 melon lines on young fruit: density of dots (Figure 1) showed that the AH, BH, and DC lines
had the sparse criteria. While the DB and EC lines have medium criteria.
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Table 2. Results of Observation Five F1 Melon Lines on Qualitative Characters

Character AH BH DB DC EC
Young Fruit: Density of dots Sparse Sparse Medium Sparse Medium
Fruit: Density of patches Sparse Sparse Sparse Sparse Sparse
Fruit: Shape of base Rounded Rounded Rounded Rounded Rounded
Fruit: Shape of apex Rounded Rounded Rounded Rounded Rounded
Fruit: Size of pistil scar Medium Small Medium Medium Medium
Fruit : Grooves Absent Absent Absent Absent Absent
Fruit: Creasing of surface Absent Absent Absent Absent Absent
Fruit: Cork formation Present Present Present Present Present
Fruit : Thickness of cork layer Thick Thick Thick Thick Thick
Fruit: Pattern of cork formation Netted Netted Netted Netted Netted
Fruit: Density of pattern of cork Dense Dense Dense Dense Dense
formation
Fruit: Main color of flesh Orange 29B Orange 29B Orange 29B Green 154D Orange 29B
(60%) (46.67%) (86.67%) (100%) (53.33%)
Green 154D Green 154D Green 154D Green 154D
(40%) (53.33%) (13.33%) (46.67%)

BH DB DC

Figure 1. Young Fruit: Density of dots

AH DC

AH BH DB DC DC

Figure 2. Melon Fruits

AH BH DB DC DC

Figure 3. Fruit; Size of pistil scar

On fruit: density of patches of five F1 melon lines had sparse criteria (Figure 2). Fruit: shape of base of
the fruit and shape of apex of five F1 melon lines had rounded criteria (Figure 2). Fruit: size of pistil scar in AH,
DB, DC, and EC lines has medium criteria (Figure 3). While the BH line has small criteria. Fruit: grooves and
creasing of surface of five F1 melon lines had absent criteria (Figure 2). Fruit: cork formation of five F1 melon
lines had present criteria (Figure 2). Fruit: thickness of cork layer of five F1 melon lines had thick criteria
(Figure 2). Fruit: pattern of cork formation of five F1 melon lines had netted criteria (Figure 2). Fruit: density of
pattern of cork formation of five F1 melon lines had dense criteria (Figure 2). Fruit: main color of flesh of the
DC line was uniform with the main color of the flesh being green (Figure 4). While AH, BH, DB, and EC have

variations in the main color of the fruit flesh, namely orange and green.
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Figure 1. Fruit: Main color of flesh

Differences in Some Agronomic and Morphological Characters between Lines

The results of the normality and homogeneity tests indicated that the five F1 melon lines for the eight
quantitative characters were normally distributed and homogenous. Based on the independent sample t-test
results showed that AH with BH lines had significant differences in the characters of (i) leaf blade: size, length
of terminal lobe (ii) fruit: thickness of peduncle, maximum width of flesh in cross-section, and maximum width
outer layer of flesh in cross-section due to significance <0.05 (Table 3). AH with BH lines had significant
differences in the following characters (i) leaf blade: size, length of terminal lobe (ii) fruit: ratio, thickness of
peduncle, maximum width of flesh in cross section, and maximum width outer layer of flesh in cross-section
due to significance < 0.05 (Table 3).

The AH with DC lines had significant differences in the following characters (i) leaf blade: size, length
of terminal lobe, (ii) petiole: length (iii) fruit: ratio, length of peduncle, thickness of peduncle, maximum width
of flesh in cross-section, and maximum width outer layer of flesh in cross-section due to significance <0.05
(Table 3). AH with EC lines had significant differences in the characters of: (i) leaf blade: size (ii) fruit: ratio,
length of peduncle, thickness of peduncle, maximum width of flesh in cross-section, and maximum width outer
layer of flesh in cross-section due to significance < 0.05 (Table 3).

The BH with DB lines had significant differences in fruit: length of peduncle and maximum width
outer layer of flesh in cross-section because of significance < 0.05 (Table 3). BH with DC lines had significant
differences in the following characters: (i) leaf blade: size, (ii) petiole: length, (iii) fruit: ratio, length of
peduncle, maximum width of flesh in cross-section, and maximum width outer layer of flesh in cross-section
because of significance <0.05 (Table 3). The BH with EC lines had significant differences in the following
characters (i) fruit: ratio, maximum width of flesh in cross-section, and maximum width outer layer of flesh in
cross-section due to significance <0.05 (Table 3).

The DB with DC lines had significant differences in the characters of (i) leaf blade: size, (ii) petiole:
length (iii) fruit: length of peduncle, and maximum width outer layer of flesh in cross-section because of
significance < 0.05 (Table 3). The DB with EC lines had significant differences in the characters (i) fruit: ratio
and length of peduncle because the significance was <0.05 (Table 3). The DC with EC lines had significant
differences in the following characters (i) petiole: length, (ii) fruit: ratio, length of peduncle, and maximum
width outer layer of flesh in cross-section because of significance < 0.05 (Table 3).



152 M. Roviq et al.

Tabel 3. Independent Sample T Test of Agronomic and Morphological Characters

Leaf Leaf Petiole:  Fruit: Ratio Fruit: Fruit: Fruit: Fruit:
blade: blade: Length length/Diameter Length Thickness Maximum Maximum
Size Length of of width of width
of peduncl  Peduncle flesh in outer
Li terminal e cross layer of
nes lobe section flesh in
cross
section
T-test for Equality of Means (Sig. (2-tailed))
AH with 0.001"  0.019" 0.823"  0.061" 0.025" 0.001" 0.031° 0.039"
BH
AH with 0.001"  0.034" 0.393"  0.021" 0.640" 0.001" 0.002" 0.001"
DB
AH with 0.001"  0.030" 0.001" 0.001" 0.001" 0.001" 0.001" 0.001"
DC
AH with 0.001"  0.325™ 0.717"  0.001" 0.049" 0.001" 0.001" 0.001"
EC
BH with 0.394"  0.816" 0.320"  0.290" 0.011° 0.160" 0.123" 0.040"
DB
BH with 0.005"  0.600" 0.001" 0.020" 0.008" 0.137" 0.009" 0.001"
DC
BH with 0.992"  0.095" 0.902"  0.001" 0.381" 0.942" 0.003" 0.049"
EC
DB with 0.001"  0.501™ 0.001" 0.287" 0.001" 0.956™ 0.100" 0.007"
DC
DB with 0.403" 0.161" 0.246"™  0.001" 0.018" 0.244" 0.099" 1.000"
EC
DC with 0.007°  0.104" 0.001" 0.013" 0.001" 0.219" 0.706™ 0.010"
EC

Description: tn = not significant (sig. > 0.05) means to have similar quantitative characters, * = significant (sig. < 0.05)
means to have different quantitative characters

4. DISCUSSION

Uniformity of Agronomic and Morphological Character in Each Line
1. Quantitative characters

The CV value of each line on leaf blade: size, leaf blade: length of terminal lobe, petiole: length, fruit: ratio
length/diameter, fruit: thickness of peduncle, and fruit: maximum width of flesh in cross-section shows the low
category. The lower the KK value, the more uniform a character will be [11]. The research was conducted on each F1
melon line consisting of 15 individual plants. This shows that the uniformity of each strain among individual plants
has the same character. The uniformity of FI melon lines is the ability of a plant to maintain its phenotypic characters
so that they remain the same as individuals of their kind [12].

The high uniformity of each F1 melon line on the six characters above also shows that the F1 melon lines
have an advantage in character uniformity. The F1 melon strain is known to have some advantages, one of which is
the uniformity of its characters. The character uniformity test of melon plants resulting from crosses (F1) shows that
several quantitative characters are generally uniform [13].

The AH, BH, DB, and DC lines on fruit: length of peduncle had moderate CV values which indicated that
there were differences in the response of individual plants due to powdery mildew attack. The different responses of
the individual plants within the lines caused each of these lines to have a moderate CV value. The high value of CV
produced on the observed character of a plant attacked by powdery mildew indicates a large difference in response
within the same line [14]. Based on the previous statement, the EC lines that had low CV values indicated that the
individual plants in the lines had the same response to powdery mildew attack. Likewise, the DB, DC, and EC lines
which had moderate CV values indicated that during the process of forming the fruit protective layer, the individual
plants in these lines had a different response due to the attack of fruit fly pests.
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2. Qualitative characters

The results of qualitative character observations in each F1 melon line showed high uniformity. Qualitative
characters are characters that are influenced by the most dominant genes and the least influenced by environmental
conditions. Qualitative characters are characters that are influenced by the most dominant gene [15].

Based on observations of fruit: the main color of flesh in the AH, BH, DB, and EC lines had a variation of
the orange and green main color of flesh. The variation in the main color of flesh in the four F1 melon lines could
occur due to a recessive dominant expression on the allele that governs these characters. Qualitative characters are
expressions of dominant and recessive genes whose offspring experience segregation, leading to comparisons between
dominant phenotypic characters and recessive phenotypic characters [16]. Following the results of another research,
the 8 strains of melon observed, 3 lines showed variations in fruit skin color and fruit flesh color due to a recessive
dominant expression by alleles that govern these characters [17]. The main color character of the meat in the AH, DB,
and EC lines shows that the orange color is more dominant, while the BH line shows that the green color is more
dominant.

3. Differences in Some Agronomic and Morphological Characters between Lines

A comparison between AH with DC lines showed that there were differences in all quantitative characters.
The existence of differences in quantitative characters indicates that these lines have quite a lot of genetic differences.
In case the character differences are greater, the genetic differences between lines will also be further apart. Following
the previous statement, the BH and DB and DB and EC lines had the most quantitative character similarities,
indicating that the lines had genetic similarities.

5. CONCLUSION

Based on the research that has been done, the following conclusions are obtained:

Based on agronomic and morphological characters, five F1 melon lines had high and quite high uniformity. The
characters included in the high uniformity were (i) leaf blade: size, length of terminal lobe (ii) petiole: length, (iii)
young fruit: density of dots, (iv) Fruit: ratio, thickness of peduncle, maximum width of flesh in cross-section, density
of patches, shape of base, shape of apex, size of pistil scar, grooves, creasing of surface, cork formation, thickness of
cork layer, pattern of cork formation, and density of pattern of cork formation. While the characters included in the
uniformity were quite high, namely the fruit: length of peduncle, the maximum width outer layer of flesh in
cross-section, and the main color of flesh.

AH with BH lines have significant differences in eight agronomic-morphological quantitative characters. These
characters include (i) leaf blade: size, length of terminal lobe (ii) petiole: length (iii) fruit: ratio, length of peduncle,
thickness of peduncle, maximum width of flesh in cross-section, and maximum width outer layer of flesh in
cross-section. While the BH with DB lines and DB with EC had significant differences in only two
agronomic-morphological quantitative characters. These characters were fruit: length of peduncle and maximum
width outer layer of flesh in cross-section on BH with DB lines and fruit: ratio and length of peduncle on DB with EC
lines.
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