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Ot

Fish waste and Tithonia diversifolia are the essential ingredients of organic
fertilizer. Several researchers have already tested these two materials, which
have high plant nutrient content. This study aims to determine the effect of
liquid organic fertilizer from marine fish waste and tithonia application on
shallot (Allium ascalanicum L.) production. The research was conducted in
Kuranji Subdistrict, Kuranji District, Padang City, West Sumatra, Indonesia, at
15 meters above sea level from November 2022 to March 2023. The
experiment used a completely randomized design (CRD) with six treatments
and four replications, resulting in 24 experimental units. The data were analyzed
using analysis of variance (ANOVA) with a significance level of 5%. If there
was a significant effect, Duncan's New Multiple Range Test was conducted at a
significance level of 5%. The treatments consisted of 0, 10, 20, 30, 40, and 50
ml/L. The application of liquid organic fertilizer from marine fish waste and
tithonia at 40ml/L is the most effective for shallot production, yielding the
highest production per hectare at 12.13 tons/ha.
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1. Introduction

Shallots (Allium ascalonicum L.) are an essential and
highly valued vegetable commodity in Indonesia due
to their numerous benefits as a food seasoning and
traditional medical ingredient. The SS Sakato variety
(Solok, West Sumatra) is an exciting type of shallot to
be developed. The SS Sakato variety of shallots,
developed by the Center for Tropical Horticulture
Studies, IPB, is an exciting type with superior
qualities that make it suitable for cultivation in cold
regions and throughout the yeat. The superiority of
SS Sakato shallots in comparison to others is well-
established, and their unmatched potential for
growth and production is widely recognized.

The liquid organic fertilizer used in this
experiment is made from marine fish waste and
Mexican sunflower (Tithonia diversifolia). According to
research by Zahara ef al. (2012), the application of
fish waste significantly affects several observation
variables. Besides being a nutrient source, fish waste-
based fertilizers can also induce Rbigobacteria sp.,
which play a role in produce plant growth hormones
around the plant roots. The growth hormones are
auxin, cytokinin, and gibberellin (Zahro ez al., 2018).
Tithonia diversifolia, a prolific and abundant wild plant,
has a relatively high biomass content, ranging from
3.3% to 5.5% for nitrogen (N), 0.2% to 0.5% for
phosphorus (P), and 2.3% to 5.5% for potassium
(K). The advantage of using T#thonia diversifolia as an
organic material lies in its abundant biomass
production, wide adaptability, ability to grow in
marginal lands, faster decomposition rate, and high
nutrient content, which are beneficial for improving
soil productivity and increasing crop production
(Nurrohman ez al., 2014).

Zahro et al. (2018) found that variations in the
concentration of fish waste-based liquid organic
fertilizer significantly influenced the growth of the
number of fruits and the height of red chili plants
(Capsicum annum L). The treatment with liquid organic
fertilizer at a concentration of 45% exhibited the best
effect on the number of fruits and the height of red
chili plants.

2. Materials and Methods

This research was conducted in Kuranji Village,
Kuranji District, Padang City, West Sumatra, with an
altitude of 15 meters above sea level, from
November 2022 to March 2023. The materials used
in this experiment were SS Sakato shallot variety
seeds, liquid organic fertilizer from marine fish waste
and tithonia, and NPK pear] fertilizer 15-15-15. The
tools used included a hoe, rake, plastic rope, scissors,
knife, fermentation container for liquid organic
fertilizer, hand sprayer, agricultural spraying
equipment, digital scale, calipers, pH meter,
measuring tape, ruler, raffia rope, and writing
utensils.

The experiment employed a completely
randomized design (CRD) consisting of 6 levels of
liquid organic fertilizer from marine fish waste and
tithonia treatments with concentrations: 0 ml/L (P0),
10 ml/L (P1), 20 ml/L (P2), 30 ml/L (P3), 40 ml/L
(P4), 50 ml/L (P5). Each treatment was replicated
four times, producing 24 experimental units or plots.
Each plot comprised 50 shallot plant populations and
6 sample plants. The data collected were analyzed
using analysis of wvariance (ANOVA) with a
significance level of 5%, and if significant, Duncan's
New Multiple Range Test was conducted at a
significance level of 5%. The parameters observed
included the number of bulbs per clump, bulb
diameter, wet bulb weight per clump, dry bulb weight
per clump, wet bulb weight per plot, dry bulb weight
per plot, and bulb yield per hectare.

3. Results and Discussion

Table 1 shows that the lowest number of bulbs per
clump was obsetved in the treatment with 10 ml/L,
with a total of 6.20 bulbs, while the highest was
recorded in the treatment with 30 ml/L, with a total
of 7.75 bulbs. Liquid organic fertilizer from marine
fish waste and tithonia can enhance shallot bulb
production, attributed to its potassium (K) content of
1.34%. According to Kusuma (2012), nutrient
balance, especially potassium, plays a crucial role in
carbohydrate and protein synthesis for bulb
formation. This finding is supported by Nurrohman
et al. (2014), Zahara et al. (2012), and Zahro et al.
(2018).

Kusuma (2012) and Rahayu ez @/ (2016) have
indicated that nutrients such as nitrogen (N),
phosphorus (P), and potassium (K) play significant
roles in bulb formation, with potassium being
essential for bulb development. Potassium enhances
photosynthesis activity and chlorophyll content in
leaves, thereby increasing the plant's dry weight. As
an essential nutrient, plants require potassium in large
quantities. According to Rosmarkam and Yuwono
(2011), potassium functions in carbohydrate
formation and transportation and increases
carbohydrate and sugar levels in fruits.

The most minor bulb diameter was observed in
the treatment with 0 ml/L, measuring 1.97 cm, while
the largest diameter was recorded in the treatment
with 40 ml/L, measuting 2.37 cm. Compated to the
diameter size described for SS Sakato shallots in
Appendix 5, the sizes meet the criteria. This is
attributed to the liquid organic fertilizer from marine
fish waste and tithonia containing 2.64% phosphorus
(P), which influences generative growth and the
resulting bulb count, thus leading to larger bulb
diameters. Fansyuri and Armaini (2019) also stated
that Soil nutrients, significantly phosphorus greatly
influence shallot bulb formation. In addition to the
causative factor of nutrients, Rohim (2019) said that
the number of saplings is related to the size of the
shallot bulbs to be planted, shallots that have a large
bulb size, the number of saplings will be less.
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Table 1. The number of bulbs and bulb diameter of shallots per clump with the application of various concentrations of
liquid organic fertilizer from marine fish waste and tithonia.

Concentration (ml/L) Number of bulbs per clump (bulbs) Bulb diameter (cm)

0 6,20 C 1,97 BC
10 6,87 B 2,04 BC
20 6,70 BC 2,05BC
30 7,75 A 1,94 C

40 7,41 AB 2,37 A
50 7,29 AB 2,13B

KK =6,32% KK = 5,07%

Nuntbers followed by the same nppercase letter are not significantly different according to the Duncan's New Multjple Range Test (DNMRT).

Table 2. The wet weight and dry weight of shallot bulbs per clump with the application of various concentrations of liquid
organic fertilizer from marine fish waste and tithonia.

Concentration(ml/L) Wet weight of shallot bulbs per clump (g) Dry weight (g)
0 43,75B 39,70B
10 4423 B 40,33 B
20 46,75 B 4291 B
30 54,79 A 4941 A
40 55,22 A 51,13 A
50 54,88 A 51,04 A
KK =491% KK=5,1%

Nuntbers followed by the same nppercase letter are not significantly different according to the Duncan's New Multiple Range Test (DNMRT) at 5% significance level.

Table 3. The wet weight and dry weight of bulbs per plot, as well as the bulb yield per hectare of shallots, with the
application of various levels of liquid organic fertilizer from marine fish waste and tithonia.

Dry weight of bulbs per plot Bulb yield per hectare

Concentration (ml/L) Wet weight of bulbs per plot (kg) (ko) (ton)
0 2,11 B 1,95B 9,74 B
10 2,14B 1,97 B 9,86 B
20 2,24B 2,08B 10,38 B
30 2,60 A 236 A 11,78 A
40 2,63 A 243 A 1213 A
50 2,58 A 242 A 12,11 A
KK =39% KK =449 % KK = 4,49 %

Numibers followed by the same uppercase letter are not significantly different according to Duncan's New Multiple Range Test (DNMRT) at a 5% significance level.
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Table 2 shows that the most negligible wet weight
of bulbs per clump was observed in the treatment with
0 ml/L, measuring 43.75 g, while the largest was
recorded in the treatment with 40 ml/L, measuring
55.22 g. The application of liquid organic fertilizer
from marine fish waste and tithonia influenced the
increase in the wet weight of shallot bulbs, attributed
to the 7.42% nitrogen (N) content in liquid organic
fertilizer from marine fish waste and tithonia, which is
required during the vegetative stage, and 1.34%
potassium (K) for optimizing photosynthesis processes
during the generative phase of shallot plants. The most
negligible dry weight of bulbs per clump was observed
in the treatment with 0 ml/L, measuring 39.7 g, while
the largest was recorded in the treatment with 40
ml/L, measuring 51.13 g. The application of liquid
organic fertilizer from marine fish waste and tithonia
liquid organic fertilizer affected the increase in the dry
weight of shallot bulbs. This is due to the 1.34%
potassium (K) content in liquid organic fertilizer from
marine fish waste and tithonia, which enhances plant
growth and photosynthesis.

The nitrogen (N) nutrient facilitates chemical
processes that produce nucleic acids, which play a role
in the cell nucleus during cell division. This contributes
to the formation of well-developed leaf layers and
subsequently leads to the growth of shallot bulbs.
Additionally, the high potassium (K) content results in
the presence of K+ ions that bind water in plants,
accelerating and  optimizing the process of
photosynthesis. ~ Enhanced  photosynthesis  can
stimulate the formation of larger shallot bulbs.
Meanwhile, phosphorus (P) is a significant component
of nucleic acids and plays a role in cell division.
Phosphorus functions in root formation, which
enhances the absorption of nutrients such as N, K,
and other essential nutrients (Irawan ez /., 2017).The
nutrients that are fulfilled cause plant growth to be
maximized so that the photosynthesis process goes
well and optimizes the formation of chlorophyll

4. Conclusions

Based on the research results, the best concentration
of liquid organic fertilizer from marine fish waste and
tithonia is 40 ml/L, which resulted in the highest bulb
yield per hectate of 12.13 tons/ha. Liquid organic
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