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Abstract. Shallot seed production using true shallot seed (TSS) is more effective
and efficient in terms of storage and distribution, but it must be sown first. The
purpose of this study was to determine response and obtain the best combination
of number and age of TSS seedlings in increasing shallot seeds production. The
experiment was arranged in a randomized complete design of number × age of
seedling with 3 replications. The number of seedlings consisted of 1, 2, 3, and 4
seedlings for each planting hole, and the age of seedlings consisted of 25, 35, 45,
and 55 days after seeding (DAS). The result showed the number and age of TSS
seedlings affected vegetative growth parameters (plant height and the number of
leaves), yield (yield per m2, dry yield per m2, sample yield, sample dry yield),
productivity, and characteristics of the seed bulbs produced (number, diameter, and
weight). The treatment of 3 seedlings per planting hole and 35 DAS significantly
and consistently showed better response than other treatments. That treatment
increased vegetative growth parameters (plant height and the number of leaves),
yield (yield perm2, dry yield perm2, sample yield, sample dry yield), productivity,
and the number of bulbs with lighter weight and smaller diameter characteristics
of bulbs.

Keywords: Plant density · Nursery · Transplanting · Vegetative growth · Bulb
characteristic

1 Introduction

1.1 Background

Shallot is one of the lowland horticultural commodities that have high economic value.
This commodity is classified as a spiced vegetable that is always needed as a cooking
spice. In addition, shallot is also used as a traditional medicine that has many health
benefits.
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Data from the Ministry of Agriculture [1] shows that in the last three years, namely
in 2017/2018 there was an increase in productivity and national shallot production by
3.31% and 2.26%. Meanwhile, the national shallot harvest area decreased by 0.88%
from 2017, which was 158,172 ha to 156,779 ha in 2018. The main provinces producing
shallots (> 1,000 ha) are Central Java, DIY, East Java, West Java, North Sumatra, West
Sumatra, South Sulawesi, Bali, andWestNusa Tenggara. The contribution of 9 provinces
to total production is 95.8% and Java 75%. The per capita requirement of 4.56 kg/year
or 0.38 kg/month and increase to 10–20% toward religious holidays.

To meet the demand for onions, production must be increased. One way to increase
production is the availability of quality seeds with sufficient quantities following the
needs of farmers.

Shallot seed production is done through bulbs or botanical seeds. Production through
TSS has the advantage of being more effective and efficient in terms of storage and
distribution. Shelf life is longer than seed bulbs. As well as reducing the ‘competition’
of the use of bulbs for seeds with for consumption [2].

The production of shallot seeds through botanical seeds can be sown first [2]. The
plant moving phase from seedlings to cultivated land is a crucial phase in crop growth
because it requires plants to adapt to new ecosystems and this affects the production and
quality of shallot seeds produced. Young seedlings are very risky because the plant is still
weak and the rooting is not yet strong, while old seedlings will potentially reduce pro-
duction. The number of seedlings per planting hole also determines production because
it is related to the absorption of nutrients, the potential for disease, as well as population
and production per unit area of land [3].

Based on the background that has been outlined, research is needed to find out the
age of planting move and the right number of seeds per planting hole to obtain plant
growth, production, and good quality of onion seeds.

1.2 Purpose

The purpose of this research is 1) to find out the response of quality and production
of shallot seeds to the number of seeds per planting hole and the age of TSS seedlings
treatment, and 2) to get the best combination between the number of seeds per planting
hole and the age of TSS seedlings treatment in improving the growth, yield, and quality
of shallot seeds.

2 Materials and Methods

The research was conducted in March to October 2020, in the BP3K Girimulyo area,
Girimulyo subdistrict, Kulon Progo regency, Yogyakarta. Altitude the area is ± 700 m
above sea level with vertisol soil. Thematerials used in this study are TSS,Urea fertilizer,
organic fertilizer, KCl Fertilizer, SP-36 fertilizer.

This study used a randomized complete design with a combination of the number of
seedlings per planting hole and age of planting seedlings, repeated 3 times. The treatment
is as follows:
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J1U1: One seedling per planting hole, 25 DAS
J1U2: One seedling per planting hole, 35 DAS
J1U3: One seedling per planting hole, 45 DAS
J1U4: One seedling per planting hole, 55 DAS
J2U1: Two seedlings per planting hole, 25 DAS
J2U2: Two seedlings per planting hole, 35 DAS
J2U3: Two seedlings per planting hole, 45 DAS
J2U4: Two seedlings per planting hole, 55 DAS
J3U1: Three seedlings per planting hole, 25 DAS
J3U2: Three seedlings per planting hole, 35 DAS
J3U3: Three seedlings per planting hole, 45 DAS
J3U4: Three seedlings per planting hole, 55 DAS

Seedbed made with width 100–120 cm, chaff is given with 15–20 cm of thickness
then burned at a distance of fire points per 1 m. The chaff was left perfectly burned for 1
night. After leaving for a night, the bed is doused with enough water then mixed evenly.

True shallot seeds begin to grow at 5–7 days after seedling. Seedlings are watered
once every 1–3 days depending on soil moisture. NPK fertilizer 16: 16: 16 is given at a
dose of 0.5 g/lt after the age of 21 HSS. Age of plant moving according to the treatment.
Seedlings were transplantedwith age according to the treatment, planting distance 10 cm
× 10 cm, and the number of seeds per hole adjusted to the treatment.

The parameters of growth and productivity observed were: (1) plant height, (2)
number of leaves, (3) number of flowering plants per plot, (4) number of bulbs per
clump, (5) number of bulbs per plot, (6) bulb diameter, (7) Weight of wet bulbs per
plot, (8) Weight of wet bulbs per clump, (9) Weight of dry bulbs. Data were analyzed
by analysis of variance and if there was a significant difference continued with DMRT
(Duncan Multiple Range Test) levels of 5%.

3 Results and Discussion

3.1 Effect of Number and Age of TSS Seeds on Shallot Growth

Treatment of the number and age of TSS seedlings showed a significant effect on plant
height at 2 weeks after planting (WAP), had no significant effect at 3 WAP, and was very
significant at 4 WAP and 5 WAP (Table 1). At 2 WAP, the J2U4 treatment showed the
highest plant height value compared to all treatments, which was 31.00 cm.

The age of old seedlings, in this study 55 DAS, in the early stages of transplanting
physically has a larger size, so that in the early stages of growth it will look superior
to the age of young seedlings [3–5]. At 4 WAP, treatments J3U1 and J3U2 showed
the highest plant height values compared to all treatments with values of 34,667 cm and
33,447 cm, respectively. And at 5WAP, treatments J2U1, J2U2, J3U1, and J3U2 showed
the highest plant height values compared to all treatments with values of 59.22 cm,
58.45 cm, 61.44 cm, and 60.22 cm. The use of three seeds per planting hole showed
higher vegetative growth from the aspect of plant height compared to the treatment
with fewer seeds. This is because the population density in one planting hole will cause
competition for growth-supporting elements, in this case, especially sunlight. As a result,
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Table 1. Effect of treatment number and age of TSS seeds on shallot plant height

Treatment Week

2 3 4 5

J1U1 25.22 cd 32.333 41.56 cd 51.33 b

J1U2 28.22 abcd 32.557 37.11 e 43.78 e

J1U3 27.33 abcd 31 38.89 cde 48.67 bcd

J1U4 29.67 abcd 34.667 42.00 c 49.33 bc

J2U1 24.78 d 33.333 52.33 ab 59.22 a

J2U2 26.66 bcd 33.11 50.45 b 58.45 a

J2U3 29.11 abc 33.11 40.44 cde 50.89 b

J2U4 31.00 a 34 38.22 de 45.78 cde

J3U1 25.67 cd 34.667 55.22 a 61.44 a

J3U2 28.11 abcd 33.447 54.78 a 60.22 a

J3U3 29.78 ab 34.11 41.45 cd 51.78 b

J3U4 30.22 ab 32.997 37.89 e 44.89 ed

ANOVA * Not significant ** **

Description: The numbers in the same column followed by the same letter show results that are
not significantly different in Duncan’s test at the 5% level

the plantwill grow lengthwise because it tries to get enough sunlight to support its growth.
Lack of sunlight physiologically causes plants to grow taller or the effect of etiolation
[6–9].

Leaves are important organs for plants because they are the place where photosyn-
thesis takes place. Therefore, in addition to plant height, the optimum number of leaves
also supports the optimal growth of shallot plants [10]. Treatment of the number and
age of TSS seedlings showed a very significant effect on the number of leaves observed
at 2 WAP, 3 WAP, 4 WAP, and 5 WAP (Table 2). At 2 and 3 WAP, treatments J3U1,
J3U2, J3U3, and J3U4 produced the highest number of leaves and were better than other
treatments. A large number of leaves in the treatment of planting three seedlings is easy
to understand considering that many seeds cause the plant population per planting hole
to increase, thus the number of leaves produced is also increasing [11]. At 4 WAP and 5
WAP, treatment J3U1 showed the highest number of leaves compared to all treatments
with values of 46.00 and 64.44, respectively. Young seedlings have better adaptability
to new environments than old seedlings so that vegetative growth is not hampered [12].
Older seedlings age faster and enter the generative phase.

3.2 Effect of Number and Age of TSS Seeds on Shallot Yield

The treatment of the number and age of TSS seedlings showed a very significant effect
on the observed yield per m2 and the yield of the sample plants, both under conditions
of dry harvest and drying (Table 3). The treatment that showed the highest number in
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Table 2. Effect of treatment number and age of TSS seedlings on number of leaves of shallots

Treatments Week

2 3 4 5

J1U1 6.56 c 9.22 c 17.11 f 23.11 e

J1U2 6.89 c 8.11 c 15.78 fg 19.55 e

J1U3 5.67 c 7.56 c 14.00 gh 19.33 e

J1U4 6.22 c 7.67 c 12.89 h 18.45 e

J2U1 11.78 b 15.56 b 27.45 d 37.11 d

J2U2 12.78 b 16.11 b 25.11 e 37.00 d

J2U3 12.67 b 17.22 b 28.11 d 38.67 d

J2U4 13.67 b 15.00 b 26.78 e 34.22 d

J3U1 23.22 a 30.67 a 46.00 a 64.44 a

J3U2 21.45 a 29.11 a 43.00 b 56.89 b

J3U3 22.33 a 29.44 a 40.33 c 52.89 b

J3U4 21.22 a 28.78 a 38.78 c 46.78 c

ANOVA ** ** ** **

Description: The numbers in the same column followed by the same letter show results that are
not significantly different in Duncan’s test at the 5% level

the observation of dry yield per m2 and dry yield per m2 was the J3U2 treatment with
a weight of 4.78 kg and 3.83 kg, respectively. The treatment that showed the highest
number in the observation of the dry yield of the sample was the J3U2 treatment with a
weight of 66.43 g.While the treatment that showed the highest number in the observation
of the drying results of the samples was treatment J3U1 with a weight of 52.13 g and
J3U2 with a weight of 52.52 g.

The density of the number of seeds of 3 plants per planting hole with young seedlings
was still able to produce vegetative growth and significantly better yield performance
than the treatment with fewer seeds and old planting age. When planting shallots using
TSS, 2–3 seeds were planted in each hole with a spacing of 10 cm× 10 cm according to
the method of carrying out this research [13]. A high population can increase the yield
per unit area [6]. Young seedlings have sufficient time to optimize vegetative growth
which will affect the generative growth and yield of shallots [12].

Yield productivity has a very significant effect due to the treatment of the number and
age of TSS seedlings. The treatment that produced the highest productivity was J3U2,
which was 30.6 quintals per ha (Table 4). The plant population can affect the level of
plant production [14]. The increase in plant population will be followed by an increase
in plant production per unit area. The treatment of the number of seeds per planting
hole can affect plant productivity because it will determine the number of plants that
grow in one clump [9]. The results of Irfan’s research [15] showed that increasing the
plant density per unit area to a certain extent was able to increase yields. However, plants
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Table 3. Effect of treatment number and age of TSS seeds on yield per m2 and yield of shallot
samples

Treatments Yield per m2 Yield of Shallot Sample

Wet weight (Kg) Dry weight (Kg) Wet weight (g) Dry weight (g)

J1U1 4.15 def 3.32 def 57.59 def 45.78 cd

J1U2 4.21 cde 3.36 de 58.43 de 47.27 c

J1U3 3.9 f 3.12 f 54.12 f 43.74 d

J1U4 3.61 g 2.89 g 50.09 g 40.41 e

J2U1 4.48 bc 3.58 bc 62.25 bc 49.88 b

J2U2 4.35 cd 3.48 cd 60.37 cd 47.67 c

J2U3 4.3 cd 3.44 cd 59.64 cd 47.58 c

J2U4 4 ef 3.2 ef 55.56 ef 41.48 e

J3U1 4.7 ab 3.76 ab 65.26 ab 52.13 a

J3U2 4.78 a 3.83 a 66.43 a 52.52 a

J3U3 4.69 ab 3.75 ab 65.09 ab 51.19 ab

J3U4 3.96 ef 3.16 ef 54.93 ef 43.95 d

ANOVA ** ** ** **

Description: The numbers in the same column followed by the same letter show results that are
not significantly different in Duncan’s test at the 5% level

grown at a density exceeding the limit can reduce yields due to competition for nutrients,
water, solar radiation, and space to grow [15]. In this study, the treatment of three seeds
per planting hole was still able to produce higher productivity than other treatments. In
general, high production per unit area is achieved with a high population because the
maximum use of light is achieved at the beginning of growth [6]. A younger seed age
will accelerate plant adaptation to the environment so that plant growth and development
are not hampered. If the age of the seed is too old, the plant does not have enough time to
complete its vegetative growth, the plant ages faster, enters the generative phase faster,
and the results are not optimal [12]. So that the use of young transplanting seedlings
affects productivity.

3.3 Effect of Number and Age of TSS Seeds on Characteristics of Shallot Seed
Bulbs

In observing the characteristics of seed bulbs, the treatment of the number and age of
TSS seedlings showed a significant effect on the parameters of bulb diameter and very
significant on the parameters of the number of bulbs and bulb weight (Table 5). The J3U2
treatment showed the highest number of bulbs with an average number of 8.11 bulbs per
plant and was significantly better than all treatments. The number of bulbs is influenced
by the population. The denser the population, the greater the number of bulbs produced
because at a denser plant density, the number of bulbs produced in one clump is more
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Table 4. Effect of treatment number and age of TSS seeds on productivity per Ha of shallots

Treatments Productivity

J1U1 26.5 def

J1U2 26.9 de

J1U3 24.9 f

J1U4 23.1 g

J2U1 28.7 bc

J2U2 27.8 cd

J2U3 27.5 cd

J2U4 27.1 ef

J3U1 30.1 ab

J3U2 30.6 a

J3U3 30.0 ab

J3U4 25.3 ef

ANOVA **

Description: The numbers in the same column followed by the same letter show results that are
not significantly different in Duncan’s test at the 5% level

[16]. Increasing plant density being able to increase the number of bulbs per plot [17].
The highest number of bulbs was obtained from planting shallot bulbs with a density
of 100 plants/m2 compared to a density of 30 plants/m2 or 60 plants/m2. Younger seed
ages have better adaptability when transplanting and can affect growth and production
processes including the number of bulbs per plant [12].

The results of statistical analysis on bulb diameter parameters showed that the J1U2
and J2U2 treatments produced the largest seed bulb diameter with values 23.0 mm
and 23.03 mm significantly different, significantly better than all treatments. While the
smallest bulb diameter produced by the J3U4 treatment was 20.85 mm. Plant density
affects the appearance and production of plants, mainly because of the efficient use of
light. In general, high production per unit area is achievedwith a high population because
the maximum use of light is achieved at the beginning of growth. However, in the end,
the appearance of each plant decreases due to competition for light and other growth
factors [6]. Dense plant densities gave higher total bulb yields per unit area but most
of the bulbs produced were small. On the other hand, the rare plant density produces a
higher percentage of large bulbs but lower total bulb yield per unit area [4, 18].

The treatment of the number and age of TSS seedlings on the heaviest bulb weight
parameter, namely J1U1 of 11.22 g was not significantly different from the treatment
of J1U2 with a weight of 10.55 g. While the treatment with the lowest weight was
J3U3 and J3U4 with a value of 6.55 g and 6.28 g, respectively. Setting the spacing or
plant population is closely related to the level of competition between plants for growth
factors. Close spacing results in a higher level of competition so that there will be plants
whose growth is stunted, either because they are shaded by the surrounding plants or
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Table 5. Effect of treatment number and age of TSS seeds on number, diameter, and weight of
shallot seed bulbs

Treatments Characteristic of shallot seed bulb

Amount Diameter (mm) Weight (g)

J1U1 4.11 g 22.44 ab 11.22 a

J1U2 4.45 g 23.00 a 10.55 ab

J1U3 4.22 g 22.00 abc 10.28 b

J1U4 4.67 g 22.22 abc 8.61 c

J2U1 6.44 de 21.61 bc 8.30 c

J2U2 5.89 ef 23.03 a 8.22 c

J2U3 5.78 f 22.48 ab 7.73 cd

J2U4 6.45 de 21.59 bc 7.00 de

J3U1 7.67 ab 21.19 bc 6.89 de

J3U2 8.11 a 21.44 bc 6.83 de

J3U3 7.44 bc 21.84 abc 6.55 e

J3U4 7.00 cd 20.85 c 6.28 e

ANOVA ** * **

because of plant competition in getting water, nutrients, and oxygen [19]. Less spacing
allows plants to absorb more water to increase the wet weight both per bulb and per
plant [20]. The lower bulb weight per clump due to population growth was caused by
competition for nutrients between plants which caused the size and number of bulbs to
become smaller. However, in total, although the weight of bulbs in production per clump
is low because the number of clumps is large due to population growth, the weight of
bulbs per plot becomes more [16].

4 Conclusion

The treatment of the number and age of TSS seedlings affected vegetative growth param-
eters (plant height and the number of leaves), yield (yield per m2, dry yield per m2, sam-
ple yield, sample dry yield), productivity, and characteristics of the seed bulbs produced
(number, diameter, and bulb weight). Treatment of plant density with the number of 3
seedlings per planting hole and transplanting age of 35 DAP (J3U2) significantly and
consistently showed a significantly different effect better than other treatments on the
observation of vegetative growth parameters (plant height and the number of leaves),
yield (yield per m2, dry yield per m2, sample yield, sample dry yield), productivity and
number of the bulb with smaller diameter and bulb weight characteristics.
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