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Polybag cultivation, fertilizer application and the interaction between the two on the growth and yield of

melon plants and the sweet taste of melons. The study used a randomized block
design (RBD). Factor I: Potassium dose (D) 4 levels: control: 0 g per plant, DI1:
30, D2: 40, D3: 50. The second factor is the frequency of application of Potassium
(F) consisting of 3 levels, namely: F1: 4 times, F2: 6, and F3: 8. The results of the
study showed that the frequency of application of potassium fertilizer had a

Potassium dosage.

%)He.slpo?dlng;.Alg}}lor: . significant effect on the flowering age of melon plants. A potassium fertilizer dose
(Nul;ﬁ;r]ﬁ?)]'per rlieemal.com of 50 g per plant (D3) gave the best fruit weight and diameter and a higher

sweetness than other treatments.

1. INTRODUCTION

Melon is a tropical fruit with a high content of water, fiber, vitamins, and minerals (Nerdy, 2017). Melon plants are
annual plants with vines and soft stems, including the Cucurbitaceae family (Maulani, 2019). So far, melon cultivation
has been carried out at an altitude of 250-800 m, with rainfall of 1,500-2,500 mm per year, humidity of 50-70%, and
air temperature of 25°-30°C (Minarni et al., 2021). Good soil is andosol with a pH of 5.2-5.6 (Nerdy, 2017).

Melon production in Indonesia in declined from 138,177 tons in 2020 to 118,711 tons in 2022 (BPS, 2023a).
Different trend is observed in the Bengkulu Province where melon production increased from 270.5 ton in 2021 to
402.3 ton in 2022 (BPS, 2023b). The decline in production was due to a decrease in harvested area from 8,211 ha in
2020 to 7,397 ha in 2021 (BPS, 2023a). Melon cultivation in Bengkulu is carried out on highland land. Along with the
increasing consumption of melons and adjustments to people's diets supported by an increase in population, the
community's need for melon consumption also increases (Ishak & Daryono, 2018). 138 177 129 147 118 711

Bengkulu Province consists of highland areas, namely the mountainous area of the Bukit Barisan, and lowland
areas on the coast of the island of Sumatra. The development of melon cultivation in the lowlands has the potential to
be developed. However, ultisols dominate the soil in the lowlands with a low fertility rate, which is acidic, poor in
nutrients, and has little organic matter (Bertham ez al., 2018). Cultivating melons in polybags makes it possible to
provide ideal nutrients for plants to overcome lowland soil fertility problems. The problem in cultivating melons on
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ultisol land is the lack of nutrients needed by plants so that plant production cannot be optimal. The right frequency of
fertilization is a solution so that the planting medium can provide the right nutrients at each phase of plant growth so
that production reaches optimal levels (Maulani, 2019). Melon plants have shallow, long, and many roots (Robinson &
Decker-Walters, 1997). However, the planting media in polybags tends to be easily compacted, whereas melon plants
require loose media with high nutrients. Rationalization and balance between the ability of the soil to provide nutrients
and the absorption of plants is an important thing to note. Gradual fertilization is needed in melon cultivation in
polybags (Maulani, 2019).

Melon plants that are only fertilized with NPK compound fertilizer produce fewer sweet melons because NPK
compound fertilizer only contains 16% element potassium. The high potassium nutrient plays a vital role in increasing
the sweet taste of melons (Kamaratih & Ritawati, 2020). Potassium is a nutrient that increases fruit weight and quality
(Parmila et al., 2019). Darwiyah et al. (2021) stated that adding potassium fertilizer affected the fruit weight, diameter,
thickness, and sweet taste of melons. Adding potassium fertilizer with optimum doses increases the quality of fruit
production (Maulani, 2019).

KCl fertilizer is the best choice because of its high potassium nutrient content, which is 60% (Kamaratih &
Ritawati, 2020). KCI fertilizer is relatively cheap and easy to obtain (Alfandi ef al., 2014). Fertilization at a dose of 40
g per plant affects melon fruit (Wiwiet, 2012). According to Mayang (2018), a potassium dose of 60 g per plant
showed the best fruit weight and thickness in watermelon plants. A potassium dose of 45 g per plant is the best
treatment and has a good effect on all production variables in melon plants (Ferdyansyah, 2022). Shinta & Nur (2022)
explain that giving KNOs at a dose of 4 grams per plant provides the best sugar content in melons.

Subsequent fertilization is carried out after applying essential fertilizer until the time is nearing harvest time.
Setting the timing of follow-up fertilization to meet plant nutrient needs is essential because it will affect the
absorption time of nutrients in the plant growth phase (Zuhro et al., 2018). The research results of Igbal ef al. (2019)
stated that the best melon fertilization was done four times the fertilization frequency. Follow-up fertilizer on melons
with a frequency of 6 times showed the best melon fruit weight (Adim, 2020). Research on melon cultivation in the
lowlands using polybags, which aims to determine the best dose and frequency of potassium fertilizer application and
the interaction between melon plants' growth and yield and melons' sweet taste, is essential.

2. MATERIALS AND METHODS
2.1. Research Location

The research was conducted from November 2022 to February 2023 in Berkas Village, Teluk Segara District,
Bengkulu City, Bengkulu Province. The altitude of the place is 8 m above sea level, and the research location is on the
edge of the west coast of the island of Sumatra.

2.2. Research material

The materials used in this study were melon seeds of the Merlin F-1 variety, potassium KCI fertilizer, NPK compound,
ultra-dap fertilizer, and Potassium Phosphate (MKP) fertilizer. The tools that will be used in this study are polybags,
stakes, seedbed trays, scissors, knives, buckets, sprayers, ropes, hoes, machetes, scales, meters, plastic, wood, ruler,
stationery, and documentation tools.

2.3. Research Procedure

The stages of the research include germination of melon seeds, nurseries, planting melon seeds, plant maintenance,
and harvesting, as presented in a flow chart (Figure 1).

2.4. Research Design

This study used a randomized block design with two factors. The first factor was the dose of potassium (KCl) which
consists of 4 levels, namely DO = 0 KCI, D1 =30, D2 =40, D3 = 50 g per plant. Meanwhile, the second factor was
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Germination

Soak the seeds at 37-40 °C for 2 hours, then wash the seeds with
boiled water and drain. The seeds are placed on a paper towel and
stored in black plastic for 48 hours in the shade.

v

Seeding

The composition of the soil seedling media, roasted husks, and manure is 1:1:1. Put it
in the nursery for 48 hours, in a plastic bag. Make a planting hole, then plant the
sprouts. Flush the water in the morning and evening until it is damp. After 14 days,
with 4-6 leaves, ready to be transferred to a polybag.

v

Preparation of Planting Media

The composition of the mixed media is ultisol soil and manure, namely 1:1.
The media is stirred evenly and put into polybags with a size of 10 kg for
180 media, arranged according to the research plan.

v

Planting

Seedlings are ready to be planted in polybags. One polybag
contains one plant. Put it in an open field. Water regularly to keep
it moist.

'

Plant Maintenance

A 1.5 m bamboo stake is driven into the ground 20 cm deep. Tie plant stems at the age of 12
days when they have 5 leaves. Stitching was done on the seventh and 10th day with reserve
plants of the same age. Pruning is done on branches other than sections 7-12. Toping is cutting
the shoots of plants after the plants reach segment 33. Toping aims to focus the nutrients and
fertilizers on the fruit.

:

Choosing Melons

The melons that are maintained are the fruit with the best size
and shape. In 1 plant reared 2 melons.

:

Control of pests and diseases. Fungicides
and insecticides are given every 2 days until
fertilization.

-

Harvest

Melons are ready to be harvested on the 70th day after planting. Melon
characteristics: The skin color is yellowish white, there is a cracked
ring or circle on the stalk, and the melon smells good. Harvesting can
be done by cutting the stalks and leaving 2 cm of fruit stalks.

Figure 1. Steps of research on melon cultivation in polybags
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frequency of potassium application (F) which consisting of 3 levels, namely F1 = 4 times fertilization, F2 = 6 times,
and F3 = 8 times. Each treatment was replicated 3 times so that a total of 36 experimental units were provided. Each
experimental unit consisted of 3 sample plants and 108 sample plants were supplied. Fertilizer application was started
from 14 ays after planting (DAP) or 2 weeks after planting (WAP) with amount of KCl as shown in Table 1.

The observation variables consisted of plant height (cm), number of leaves (strands), flowering age (days), fruit
weight of the plant (g), fruit diameter (cm), canopy wet weight (g), root wet weight (g), canopy dry weight (g), root
dry weight (g), an organoleptic test of sweet taste in melon fruit.

Table 1. KCl fertilizer dose per plant for each treatment (g per plant)

Plant age (days after planting)

s e 14 21 28 35 42 49 56 63 o
30 FI - - - - 75 7.5 7.5 7.5 - 30
F2 - - - 5 5 5 5 5 5 30
F3 - 3.75 375 375 375 375 375 375 375 30
40 Fl - - - - 10 10 10 10 - 40
F2 - - - 667 667 667 667 667 667 40
F3 - 5 5 5 5 5 5 5 5 40
50 F1 - - - - 125 125 125 125 - 50
F2 - - - 833 833 833 833 833 833 50
F3 - 6.25 625 625 625 625 625 625 625 50

Table 2. ANOVA recapitulation of the effect of the KCI fertilizer dosage and application frequency on melon plants

Variable Dosage Frequency Interaction
Plant height (cm)
1 WAP 2.25ns 3.25ns 1.41ns
2 WAP 2.54 ns 1.54 ns 0.94 ns
3 WAP 2.31ns 0.48 ns 0.78 ns
4 WAP 1.47 ns 0.25ns 0.97 ns
5 WAP 1.54 ns 0.82 ns 0.32 ns
Number of Leaves
1 WAP 1.44 ns 1.61ns 0.46 ns
2 WAP 0.73 ns 1.79ns 0.95ns
3 WAP 1.52 ns 0.14 ns 0.29 ns
4 WAP 1.52 ns 0.03 ns 0.44 ns
5 WAP 0.51ns 0.18 ns 0.63 ns
Flowering age 0.38 ns 511* 2.34ns
Fruit weight (g) 15.57 ** 0.47 ns 1.99ns
Diameter fruit (cm) 6.45 ** 0.31ns 1.16 ns
Canopy wet weight (g) 1.03 ns 1.48 ns 0.40 ns
Canopy dry weight (g) 1.75ns 0.72 ns 1.00 ns
Root wet canopy (g) 1.95ns 3.40 ns 0.77 ns
Root dry weight (g) 1.63ns 0.82 ns 0.95 ns
F-table 5% 3.05 3.44 2.55
F-table 1% 4.82 5.72 3.76

Note: ** = very significant, *= significant, ns = non-significant

3. RESULTS AND DISCUSSION

The results of the analysis of variance (ANOVA) on all observed variables are presented in Table 2. Potassium
fertilizer dose treatment had a very significant effect on fruit weight per plant and fruit diameter. The frequency of
application of Potassium fertilization has a significant effect on the flowering age of melon plants. The interaction
between dose and frequency treatment had no significant effect on all observed variables. Variable plant height,
number of leaves at all ages of observation, and fresh and dry weight of roots and canopy showed no significant effect.
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3.1. Plant Height (cm)

Based on ANOVA in Table 2, the treatment of potassium fertilizer dose and frequency of application and the
interaction of the two factors showed no significant effect. The height growth of melon plants is presented in Figure 2.
At the age of observation, 1 week after planting (WAP), the height of melon plants was 4.70 cm. Age 2 WAP was
15.11 cm, age 3 was 54.51 cm, age 4 WAP was 118.65 cm, and the age 5 WAP was 188.32 cm. This is presumably
because the nutrients available in the soil have met the needs of plants during growth, so the addition of potassium
does not affect the growth process of plant height .This is thought to be because the nutrients available in the polybag
media, which is a mixture of ultisol soil and manure in a ratio of 1:1, have been able to meet the plant's needs for the
height growth of melon plants, so the addition of potassium does not affect plant height growth. According to
Sitompul (2017), vegetative growth, including plant height, requires more nitrogen nutrients, so the addition of
potassium does not significantly affect the growth process of plant height. Nutrient content of potassium in the soil is
sufficient for plant growth, so even if the dose of KCl fertilizer is increased, the results will have no effect. Genetic
factors influence plant height and are not influenced by environmental factors, especially potassium nutrients in melon
plants. The average height of melon plants at harvest age, namely 5 weeks after planting (WAP), reaches 188.32 cm
(Figure 2).
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Figure 2. Height growth of melon plants at age 1 to 5 WAP
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Figure 3. The growth of the number of leaves of the melon plant at age 1-5 WAP
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3.2. Number of Leaves

The treatment dose and frequency of potassium fertilization application had no significant effect on the number of
leaves Figure 3. for all observation times. Age 1 WAP number of melon leaves are 2. At the age of 2 WAP, the number
of leaves of melon is 5. At the age of 3, the WAP of melon leaves is 11. At the age of 4 WAP, the number of melon
leaves is 21, and at the age of 5 WAP, the number of melon leaves is 30. This is in line with Gunadi (2009), who stated
that the influence of potassium fertilizer doses was not significantly different in the number of shallots leaves at all
ages of observation. Based on Alfian & Purnamawati (2019), the time factor application and interaction between doses
did not significantly affect the number of sweet corn leaves. In contrast, KCl dosing did not significantly affect the
number of leaves ages 3 and 4 WAPs.

3.3. Wet weight and dry weight of the shoot

Based on ANOVA, it was stated that the dose and frequency of potassium fertilization application and the interaction
between dose and frequency had no significant effect on the wet weight of the melon plant canopy and the dry weight
of the melon plant canopy, as shown in Figure 4.
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Figure 4. Effect of dosage and frequency of application of KCl1 on fresh weight (top) and dry weight (bottom) of melon shoot

3.4. Wet weight and dry weight of the root

The results of the ANOVA indicated that the dose and frequency of potassium fertilization application and the
interaction between dose and frequency had no significant effect on the wet and dry weight of melon plant roots, as
shown in Table 5. Observations on the dry weight of the shoots and the dry weight of the roots showed that the dose
and frequency of application of fertilizers had no significant effect. Vegetative growth is more influenced by nitrogen,
not potassium. Hanafiah (2018) added that the formation of leaf and shoot organs is influenced by nitrogen.
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Figure 5. The effect of the dose and frequency of KCl application on the wet weight and the dry weight of the roots of melon plants

3.5. Flowering age

The results of ANOVA showed that the frequency of application of potassium fertilizer had a significant effect on
flowering time. The DMRT test at the 5% level results that the average flowering age of melon plants with four times
frequency (F1), which is 21.3 days, is not significantly different from the six times frequency (F2) fertilization
treatment, which is 21.8 days. Both are significantly different from the eight times frequency fertilization treatment
(F3), which is 22.6 days.

The increase in the frequency of potassium fertilization from 4 times to 6 times did not significantly differ from the
flowering time of 20 days. However, after increasing it to 8 times potassium fertilization, the flowering time became
longer, namely 22 days. Daniel (2017) stated that the age of flowering plants is thought to be due to the fulfillment of
potassium nutrients in the growth of melon plants. Berlian (2016) explains the function of Potassium to stimulate
faster flower growth. Adding potassium nutrients eight times causes the flowering phase to be more extended. The
faster the flowering time will benefit farmers because the plants quickly go through the vegetative phase so that the
harvest life will be shorter.

3.6. Fruit weight per plant and fruit diameter

The results of ANOVA showed that the dose treatment had a very significant effect on the fruit weight of the plants.
The DMRT follow-up test results at the 5% level are presented in Table 3. The results of observing fruit weight per
plant in the treatment of potassium fertilizer doses showed a very significant effect. Further tests showed that the
highest dose of 50 g per plant could give the best melon fruit weight. Control treatment without additional KCI
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showed the most negligible fruit weight, 1371.04 g. This is in line with Alfian & Purnamawati (2019). The KCI
fertilizer dose factor had a very significant effect on all yield variables. They gave potassium results in better
production because potassium plays a vital role in photosynthesis. According to Ambarwati et al. (2020), the
application of potassium fertilizer affects the period of fruit formation so that it will increase the weight of the
harvested fruit. The higher the soil’s potassium nutrient status, the more sufficient the plant's need for potassium
nutrients. Potassium deficiency will reduce photosynthesis, plant growth, and fruit weight produced.

Table 3. Effect of KCl dose on fruit weight per plant and fruit diameter

Dose (g per pant) Fruit weight per plant (g) Diameter fruit (cm)
Control 1371,04 ¢ 22,60 ¢
D1=30 1630,15b 23,461
D2=40 1609,15b 23,55b
D3=50 1825,17 a 2443 a

Note: Numbers followed by the same letter in the same column are not significantly different at the 5% level

In Table 4, the results of observations of fruit diameter in the treatment of potassium fertilizer doses showed a
significant effect. The follow-up tests showed that the highest dose treatment, namely 50 g per plant (D3), gave the
highest diameter to melons of 24.43 cm and significantly differed from the control treatment, which gave the lowest
diameter, 22.60 cm. Giving KCl causes the melons to get bigger. This is because the nutrients absorbed by the plant
affect the size of the photosynthate channeled into the fruit, affecting fruit enlargement as indicated by the high
number of fruit diameters (Ambarwati e al., 2020). The physiological processes will run well if the available nutrients
are sufficient for the plant, resulting in increased growth, fruit weight, and fruit diameter (Bachtiar, 2018). Fruit weight
and fruit diameter showed the same pattern, namely increasing the dose of Potassium, fruit weight and fruit diameter
would increase. The correlation coefficient (r = + 0.9) shows the correlation between fruit weight and diameter. This
means that an increase will follow the increase in fruit weight in fruit diameter.

Table 4. Organoleptic score for sweet taste and texture of melon fruit treated with dose and frequency of KCl fertilizer application

Average respondent

Treatment Harvest time 3 Days after harvest 6 Days after harvest
Control 1 1 I
DIF1 1.8 2 21
D2F1 2 2,1 2,4
D3F1 1.9 22 2.2
DIF2 2.5 2,5 2,6
D2F2 2.4 2,5 2,7
D3F2 2.6 2,6 2,7
DIF3 1.3 13 1.9
D2F3 2.6 2,7 2.8
D3F3 2.9 3 3

Note: 1= not sweet, 2= medium, 3= sweet

3.7. Organoleptic sweetness test

Organoleptic test results from 10 panelists using the hedonic method showed differences in taste for each treatment.
Tests were carried out at harvest time, three days after, and six days after harvest. Each panelist scored 3-1 for sweet,
medium, and not sweet (Suneth & Tuapattinaya, 2016). The D3F3 treatment dose of 50 g per plant and fertilization
frequency eight times was 2.9, meaning it was sweet with a crunchy fruit texture at harvest, while the control
treatment with a value of 1 was not sweet with a crunchy texture. The results of the melon taste test after three days of
harvest found the highest average in the D3F3 treatment, namely three, which means sweet. The treatment with the
lowest result was in the control treatment, namely one, and the D1F3 treatment, namely 1.3, was classified as not
sweet. The taste test on the sixth day after harvest was the highest on average in the D3F3 treatment, which was 3,
which meant sweet, and the lowest was in control, namely 1.0 and D1F3, which was 1.9, classified as not sweet.
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It was concluded that the higher and more frequent doses of Potassium would produce a sweet melon taste at the
beginning of harvest, three days after harvest, and six days after harvest. The crispness of melons will decrease for a
longer time after harvest. According to Lester et al/. (2010), potassium can improve the quality of fruit and melon
plants grown in greenhouses. Giving additional potassium with higher doses can increase the sweet taste of the fruit
(Demiral & Koseoglu, 2005). The highest level of sweetness is obtained from melon plants treated with KNO3 50 %
(Darwiyah et al., 2021).

4. CONCLUSIONS AND SUGGESTIONS

The study results concluded that the interaction between the dose and potassium fertilization frequency did not
significantly affect all observed variables. Potassium fertilizer dose treatment significantly affected fruit weight per
plant and fruit diameter of melon plants. The highest dose of potassium fertilizer, 50 g per plant (D3), gave the best
fruit weight and diameter. The frequency of potassium fertilizer application significantly affected melon plants'
flowering age. Giving potassium with the highest frequency will extend the flowering phase of melon plants. The
higher and more frequent doses of potassium will produce a sweeter and crisper melon taste than other treatments in
the early harvest phase, three days after harvest, and six days after harvest. The crispness of melons will decrease with
time after harvest. Based on the research results, giving the dose of 50 g per plant is recommended for lowland melon
cultivation in polybags because this dose produces a sweet melon taste with better fruit weight and diameter.
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