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Abstract
The use of botanical seeds for seedling cultivation has problems related to the number of produced tubers, where in
general botanical seeds on average only produce 1-2 tubers. Another problem with the cultivation of shallots with
botanical seeds as a source of seedlings is the low growth of seeds (germination). To overcome the problems that exist
in botanical seeds, growth regulators are used. This study aimed to determine the effect of coconut water treatment on
the growth and yield of Trisula and Biru Lancor shallot varieties from botanical seeds, carried out from April to August
2018 in Pelem Village in Pare Sub-District, Kediri Regency. The utilized method is soaking the shallot botanical seeds for
4 hours before sowing; the seeds were then sown and planted for a month before being moved to the field. After
growing in the field, observations were carried out at 1-week intervals on vegetative and generative growth. Sampling
was random, and data was analyzed with t-test/LSD at a level of 5%. The results showed that the botanical seeds of
Trisula and Biru Lancor shallot varieties showed different responses to the treatment with young coconut water. The
use of coconut water for the Trisula variety led to 70% of plants yielding more than six cloves, while the Biru Lancor
variety only had 46.67%. The use of coconut water for the Trisula variety yielded a fresh tuber weight of 71.2 g per plant
at harvest; if converted per hectare, the Trisula variety can yield approximately 32 tons of fresh tubers. Meanwhile, the
Biru Lancor variety yielded a tuber weight of 57.4 g per plant at harvest, and if converted per hectare, the Biru Lancor

variety can yield approximately 26 tons of fresh tubers.
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INTRODUCTION

Shallots are presently generally cultivated by
using tubers as seedlings. There are
disadvantages of using tubers as seedlings in
shallot farming, one of which is that the cost of
providing seed tubers is quite high, which is
about 40% of the total production costs [1,2]. In
addition, the health quality of seed tubers is not
guaranteed because they almost always carry
disease pathogens such as Fusarium sp. and
Colletotrichum sp. fungi, viruses such as the
Shallot Latent Virus (SLV) and Leek Yellow Stripe
Virus (LYSV), as well as bacteria from their native
plants which attack the plants, thus reducing
yields [3,4].

The weaknesses of vegetative propagation by
tubers can be sidestepped through propagation
by botanical seeds of shallots. Therefore, the use
of botanical seeds is one alternative that can be
developed to improve the quality of shallot seeds
[5-8].

The use of botanical seeds compared to the
use of seed tubers (the conventional method) has
several advantages. The amount of botanical
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seed needs is less than 3-6 kg.ha, while the
requirement of seed tubers ranges from 1-1.5
tons.ha’; botanical seeds are more accessible
and cheaper in terms of storage and distribution,
produce healthier plants because they are free of
pathogens, and produce tubers of better quality
[9,10]. In addition, the use of shallot seeds is
economically feasible because it can increase
yield by twofold compared to the conventional
use of seed tubers [11]. Currently, the technology
of producing botanical seeds of shallots has been
developed, and there are relatively no problems,
but the problem lies in the growth of botanical
seeds. The use of botanical seeds for seedling
cultivation has problems related to the number
of produced tubers. Botanical seeds only produce
1-2 tubers on average [12]. The minimum
number of produced tubers appears to be related
to the small number of tillers produced by
botanical seeds. The shallot tillers are the
development of apical buds that form due to the
loss of the dominance of the apical buds. The
initiation of these shoots occurs after apical
meristem cell division. The formation of seedlings
of shallots from botanical seeds is still tricky to
perform because tuber formation cannot be
influenced by temperature, spacing, and water
stress [13].

Another problem with the cultivation of
shallots with botanical seeds as a source of
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seedlings is the low growth of seeds
(germination). A growth regulator substance that
is widely used in research on shallots is
gibberellin (GA). The growth of shallot botanical
seeds can be increased by immersion in a
gibberellin solution before sowing. For three
shallot varieties, the percentage of shallot seed
sprouts was the best in seeds given an immersion
treatment in gibberellin solution for 4 hours at
the seedling age of 2 weeks [14]. The use of
growth regulator substances combined with
auxin, cytokinins, and gibberellins was able to
increase the number of leaves, the number of
tubers, and the fresh weight of plants [15]. The
best and most efficient way of GA3 application
for blooming, fertilizing, and yielding shallots is
by soaking seed tubers for 30 minutes in a GA3
solution of 200 ppm [7].

Another substance that can be used as a
growth regulator is coconut water. Coconut
water not only contains vitamins and minerals
[16], but also the growth hormones of auxin,
cytokinins, and gibberellins in sufficient
concentrations [17]. Coconut water contains the
auxin hormone in the form of IAA with a level of
approximately 0.237 ppm; cytokinin in the forms
of kinetin with a concentration of 0.441 ppm and
zeatin with a concentration of 0.247 ppm; and
gibberellins in the form of GA3, GA5, and GA7
with concentrations of 0.460 ppm, 0.255 ppm,
and 0.053 ppm respectively [17]. Coconut water
also contains minerals that function as nutrients,
which are N, P, K, Mg, Fe, Na, and Ca [16,17].

Thus, young coconut water could be used as a
growth regulator in shallot cultivation by using
botanical seeds as a seed source. Treatment of
coconut water on shallot botanical seeds of the
Trisula variety and sowing on soil mixture +
manure, soil mixture + husk charcoal, and soil
mixture + compost + husk charcoal can increase
sprout growth by 90% and optimize seed growth
[18]. Shallot plants originating from botanical
seeds that are treated with coconut water, in
addition to having optimum plant growth, also
yielded the highest number of tubers per plant
and the highest tuber weights per plant [19]. The
use of coconut water for the treatment of shallot
botanical seeds will make it easier for farmers,
considering that coconut water is easily obtained
and inexpensive.

The aim of this study is to determine the
effect of coconut water treatment on the growth
and vyield of Trisula and Biru Lancor shallot
varieties grown from botanical seeds.
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METHODOLOGY

The study was conducted at Pelem Village in
Pare District, Kediri Regency, from April to August
2019. The study was performed using a
randomized block design that was repeated ten
times. Botanical seed nursery was carried out
from April-May 2018. Before the seeds were
sown, they were first soaked in a coconut water
solution for 4 hours. This soaking process was for
the botanical seeds to absorb the compounds in
coconut water. Seed germination is a mechanism
in  which morphological and physiological
alterations result in activation of the embryo.
Before germination, seeds absorb water,
resulting in the expansion and elongation of the
seed embryo [20]. Next, the seeds were planted
in a plastic bag containing a mixture of soil and
compost media with a ratio of 1:1. The seeds
were sown until the age of 1 month after
seedling growth, and then the shallot seedlings
were planted in the field.

Each shallot variety (Trisula and Biru Lancor)
was planted in 10 beds measuring 5 m x 4 m.
Shallot seeds were planted on beds with a
spacing of 12.5 cm x 15 cm. Total of 10 plants
were selected randomly as samples for
observation of plant growth. Observation of
vegetative growth (number of leaves, plant
height) and generative growth (number of
stems/tillers) was carried out at one-week
intervals, while the observation of vyield
components (number of tubers, tuber weight per
plant) was carried out at harvest. The variable
analysis was carried out to determine the effect
of coconut water treatment and continued with
t-test/LSD at a level of 5%.

Figure 1. Shallot Botanical Seeds

RESULTS AND DISCUSSION
Vegetative Growth

The results of statistical analysis showed that
the treatment of coconut water affected the
vegetative growth of the Trisula and Biru Lancor
varieties. The Trisula variety showed better
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growth in plant height, number of leaves, and
number of stems compared to the Biru Lancor
variety. The performance of vegetative growth
(plant height, number of leaves, and number of
stems) of the Trisula and Biru Lancor varieties are
presented in Tables 1, 2, and 3, respectively.

Table 1. Plant height of the Trisula and Biru Lancor shallot
varieties after transplanting

Variet Plant Height (cm)
v 2 WAT 3 WAT 4 WAT 5 WAT
Trisula 32.18a 37.22a 46.03 a 51.82a

Biru Lancor  28.73 b 3442b 41.28 b 47.53b

Notes: Numbers in the same column followed by different
letters are significantly different based on the t-test with a
level of 5%. WAT: Weeks after Transplanting

Table 2. Number of leaves of Trisula and Biru Lancor
shallot varieties after transplanting

Variety Number of Leaves
2 WAT 3 WAT 4 WAT 5 WAT
Trisula 12.53 a 17.27 a 22.13a 25.07 a

Biru Lancor 1450 b 15.30b 22.67 a 29.33b

Notes: Numbers in the same column followed by different
letters are significantly different based on the t-test with a
level of 5%. WAT: Weeks after Transplanting

Table 3. Number of branches of the Trisula and Biru
Lancor shallot varieties after transplanting

Variety Number of Branches
2 WAT 3 WAT 4 WAT 5 WAT
Trisula 3.13a 4.33a 5.53a 6.27 a
Biru 2.90a 3.17b 4.47b 5.87a
Lancor

Notes: Numbers in the same column followed by different
letters are significantly different based on the t-test with a
level of 5%.

WAT: Weeks after Transplanting

Based on Tables 3, 4, and 5, the treatment of
coconut  water immersion  resulted in
good/optimal vegetative growth, although there
were differences in vegetative growth between
the Trisula and Biru Lancor varieties. Another
research had shown that coconut water
immersion influenced the growth of mustard
plants, mainly on growth components of plant
height and number of leaves [21]. In addition,
another study had also shown that the
application of coconut water increased the
growth of in vitro ginger [22]. The coconut water
is an endosperm liquid containing organic
compounds, including auxin and cytokinin [23].
When immersed in a young coconut solution,
botanical seed tissues absorb auxin and
cytokinin, thereby increasing cell division,
elongation, and differentiation of cells, which
ultimately increases plant growth.

Plant growth is influenced by the availability
and distribution of food in other parts of plants,
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the uptake of water or nutrients by parts of
plants, the presence of growth regulators, or the
formation of certain substances in plants [24].
Furthermore, the presence of auxin in plants not
only spurs stem lengthening but also encourages
the growth of all parts of plants, including roots
and leaves [25]. In addition to containing the
growth hormones of auxin, cytokinin, and
gibberellin, coconut water also includes the
nitrogen (N) nutrient. Nitrogen is needed by
plants to encourage vegetative growth. Plants
require nitrogen (N) for vegetative growth of
leaves, stems, and roots [26].

Components of Generative Growth and Results

At the age of 70 days after transplanting, the
shallot plants are ready to be harvested, which is
marked by 60% soft neck stems, yellow leaves,
and fallen plants (Fig. 2). Statistical analysis
showed that the treatment of immersion in
coconut water for botanical seeds influenced the
generative growth of shallots, including the
number of tillers/stems, number of tubers per
plant, tuber weight per plant, and
yield/production.

Figure 2. Shallot plants from botanical seeds that are
ready to be harvested

At harvest, the Trisula shallot variety from
botanical seeds showed greater generative
performance (number of branches), vyield
components (tuber number per plant, tuber
weight per plant), and yields, compared to the
Biru Lancor variety from botanical seeds (Table
4).

The components of the Trisula variety of
shallots from botanical seeds are better than the
Biru Lancor variety, where the tuber weight per
plant is greater. The greater tuber weight per
plant seems to be related to the number of
branches/tillers and the number of tubers per
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plant. Based on Table 4, there appears to be a
correlation of the number of branches/tillers, the
number of tubers per plant, and tuber weight per
plant toward production.

Table 4. Generative and yield components of the Trisula
and Biru Lancor shallot varieties from botanical

seeds
Generative and Yield Components
Tuber
Variety Number Number Weight Production
of of Tubers per (tons.ha1)
Branches  per plant plant
(g)
Trisula 6.8a 7.3a 71.2a 32.0a
Biru Lancor 6.0a 6.5a 57.4b 26.0b

Notes: Numbers in the same column followed by different
letters are significantly different based on the t-test with a
level of 5%.

The Trisula variety produces a greater
number of branches/tillers, number of tubers per
plant, and tuber weight per plant, and has higher
production than the Biru Lancor variety. The Biru
Lancor variety had a production of 26 tons.ha’,
less than the Trisula variety. The Trisula variety
showed more branches/tillers and tubers per
plant than the Biru Lancor variety (Fig. 3).
Although the number of tubers per plant was
lower than the Trisula variety, the Biru Lancor
variety showed an average number of 6 tubers
per plant. This fact indicates that coconut water
can be used as a solution to the problem of low
number of tubers produced by shallot plants
from botanical seeds.

When examined further, 70% of the Trisula
variety of shallot plants from botanical seeds
produced more than 6 tubers per plant, while for
the Biru Lancor variety, only 46.67% produced
the same number of tubers. In detail, the
percentages of plants with 4, 5, 6, and more than
6 tubers, for both the Trisula and Biru Lancor
varieties, are presented in Table 5.

Table 5 shows that the treatment of coconut
water can increase the number of shallot tubers.
The results of this study are in line with Rajiman
[27] who reported that the provision of real
coconut water affects the vegetative growth of
shallot plants, especially the number of leaves, as
well as their generative growth, namely the
number of tubers, tuber diameter, and fresh and
dry weight per clump. The provision of coconut
water affected the number of shallot tubers [28].
Coconut water could increase the growth and
production of shallots [29].
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Figure 3. Performance of Trisula (TS) and Biru Lancor (BL)
shallot varieties from botanical seeds

Table 5. Percentages of plants with 4, 5, 6, and more than
6 tubers of Trisula and Biru Lancor shallot
varieties from botanical seeds

Percentage of tubers per plant (%)

Variet
ariety 4tubers S5tubers 6tubers  >6 tubers

Trisula 6.67 a 10.00 a 13.33a 70.00 a
Biru Lancor 13.33 b 20.00b  20.00b 46.67 b

Notes: Numbers in the same column followed by different
letters are significantly different based on the t-test with a
level of 5%.

CONCLUSION

Botanical seeds of the Trisula and Biru Lancor
shallot varieties showed different responses to
the treatment with young coconut water. The
treatment of coconut water for the Trisula
variety enabled 70% of plants to be capable of
producing of 6 or more tubers, while for the Biru
Lancor variety only enabled 46.67%. Coconut
water treatment for the Trisula variety can yield
71.2 g of fresh tuber weight per plant at harvest
time, and if converted per hectare, the Trisula
variety can yield up to 32 tons of fresh tubers.
Meanwhile, the Biru Lancor variety can yield 57.4
g of fresh tuber weight per plant at harvest time;
if converted per hectare, the Biru Lancor variety
can yield up to 26 tons of fresh tubers.
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