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Introduction

Green

This article is licensed under a Creative Commons Attribution 4.0

mustard plant
Parachinensis) is a type of vegetable that is well
known to consumers and has high economic value
(Erawan et al., 2013). Green mustard apart from being

Abstract: Mustard greens (Brassica rapa var. Parachinensis) are known
vegetables among consumers and have high economic value. Besides being used
as a vegetable, mustard greens are also used for the treatment of various diseases
so that they are included in the vegetable group which has an important role in
meeting the needs of food, nutrition and medicine for the community. To increase
the growth and production of green mustard plants, it is necessary to apply liquid
bio-organic fertilizers that are sourced from organic materials with good nutrients
needed by plants, one of which is water hyacinth weed. To improve the quality
of water hyacinth liquid bio-organic fertilizer, it can be applied with the bio-
activator Trichoderma sp which functions to produce liquid bio-organic fertilizer
with high nutrients for plant growth and production. The purpose of this study
was to determine the growth of mustard greens including plant height, number
of leaves and leaf width and to test the production of mustard greens including
caratenoids and vitamin C content. This study used a completely randomized
design (CRD) with a single factor, namely fertilizer. Liquid organic (POC) water
hyacinth fermented using Trichoderma sp. which consists of 5 levels of
fertilization doses, namely A (O ml /L), B (8 ml /L), C (16 ml/L), D (24 ml/L)
and E (32 ml/L) with 5 repetitions. Based on the results of analysis of variance,
it showed that the dosage treatment of water hyacinth bio-organic fertilizer with
the bio-activator Trichoderma sp had a significant effect on p <0.05 on plant
height, leaf width and the number of green mustard leaves at 4 weeks of age 21
day after planting. with the results of the chemical content test which showed
that treatment E (32 ml/L) contained Karetenoid (0,2596 mg/100g of material)
and vitamin C (0.2784 mg/100 g of material). The best dose based on the results
of the study was treatment E (32 ml/L) which had a higher average plant height,
leaf width and number of leaves compared to other treatments and had high
vitamin A and vitamin C content. To increase the growth and production of
mustard greens and other horticultural cultivation processes, it is advisable to use
liquid bio-organic fertilizer for water hyacinth with the bio-activator
Thricoderma sp as an alternative to natural, environmentally friendly liquid
organic fertilizer.
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a vegetable, can also be used for the treatment of
various diseases so that it is included in the vegetable
group which has an important role in meeting the
needs of food, nutrition and medicine for the
community (Istrofah et al, 2017). The demand for
mustard plants always increases along with the
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increasing awareness of nutritional needs. Therefore,
to meet consumer needs, it is necessary to increase the
production of green mustard. However, in increasing
crop productivity farmers tend to use inorganic
fertilizers which can continuously reduce crop
production and the soil will experience degradation
(damage). This impact has now become a global
concern, so it is necessary to apply sustainable organic
agriculture by utilizing organic materials such as
water hyacinth plants (Apzani et al, 2017).

Water hyacinth (Eichonia crassipes) is an
aquatic plant that floats and has a high growth speed
so that this plant is considered a weed that can damage
the aquatic environment (Juliani et al., 2017). Water
hyacinth has been recognized as the most dangerous
weed in the world because of its negative effects on
plants and waters (Osoro et al, 2014). One of the
prospective efforts to tackle water hyacinth weeds is
to use water hyacinth plants as organic fertilizer
because there are nutrient elements needed by plants
and can be used as organic fertilizers, including N
nutrient elements of 1,86%, P of 1, 2%, K of 0,7%,
CIN ratio of 6,18%, organic matter of 25,16% and
Corganic of 19,61% (Wulandari et al., 2016).

Organic fertilizers are fertilizers made from
organic materials such as vegetable scraps, livestock
manure and so on and also come from living things
that have died (Hadisuwito, 2012). Liquid organic
fertilizer is a fertilizer whose chemical content can
provide nutrients that are in accordance with the needs
of plants on the soil (Taufika, 2012). The process to
accelerate composting of liquid organic fertilizers can
be accelerated by the addition of microorganisms as
decomposers (Martanah, 2013). The type of
microorganism determines the success of the
composting process, such as the fungus Trichoderma
sp. Trichoderma sp is also known as a biological
activator that is active in changing organic matter into
inorganic compounds (Lestari et al, 2017).

Based on the background, this study aims to
measure the parameters of plant height, number of
leaves and leaf width of mustard greens and to test the,
caratenoids and vitamin C content of green mustard
vegetables from the application of water hyacinth
liquid bio-organic fertilizer using the bio-
activator Trichoderma sp. In addition, this research
also aims to minimize the use of inorganic fertilizers
and prevent the growth of water hyacinth weeds and
determine the best water hyacinth dosage as liquid
organic fertilizer to support the productivity of green
mustard plants, so that it can be used as material for
scientific information to the public.
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Materials and Methods

Time and Place of Research

This research was conducted in a mini green
house and the Basic Biology Laboratory of STKIP
Gotong Royong Masohi and the Basic Chemistry
Laboratory of the Pattimura University in Ambon.
This research took place from July to August 2020.

Materials and Tools

The materials used in this study were green
mustard seeds (Brassica rapavar. Parachinensis),
water hyacinth (Eichhornia crassipes), Tricodherma
sp. Mushrooms, 70% alcohol, aquades and materials
for making mini green houses. The tools used in this
study were polybags 50 cm x 50 cm, volume 500 ml
liter, label paper, measuring instruments, buckets,
basins, writing instruments, cameras, mini green
house making tools and other tools.

)

“Figure 1. Materials and research tools

Research design

This study used a completely randomized
design (CRD) with a single factor, namely water
hyacinth liquid organic fertilizer (POC) fermented
using the fungus Trichoderma sp. consisting of 5
levels of fertilization doses, namely A (0 ml/L), B (8
ml/L), C (16 ml/L), D (24 ml/L) and E (32 ml/L) with
repeated 5 times.

1. Making Trichoderma sp
Made using materials and tools including: rice,
bamboo compost, clean jars, clean cloths, paper
and tissue, by being put in a clean jar lined with
tissue and clean cloth and reproducing using
bamboo compost medium.

2. Making Water Hyacinth Liquid Organic
Fertilizer
Liquid organic water hyacinth fertilizer is made
by mixing 5 kg of water hyacinth with 5 liters of
coconut water, 5 liters of rice water and 1/4 kg
of brown sugar, which is then put in a clean
container (jar) and stored for 15 to 20 days.
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3. Preparation of Planting Media
The planting medium used was alluvial soil,
which was obtained in the area of Central
Maluku Regency, the soil was then sieved and
put in a 10 kg polybag.
Seed Preparation
The green mustard plant seeds used are the
mustard greens produced by PT. East West Seed
Cap Red Arrow Shinta Brand. The green
mustard plant seeds are sown by planting them
in the seedling medium until the seeds grow and
have four leaves.
5. Planting
The green mustard seeds which have four leaves
are then transferred to the prepared planting
medium and arranged according to the
predetermined research design.
6. Provision of Water Hyacinth Liquid Organic
Fertilizer
Water hyacinth liquid organic fertilizer is given
when the plants are 7, 14, and 21 DAP (day after
planting) by watering / spraying them according
to the treatment dose.
7.  Watering
Watering is carried out every day by giving 500
ml of water per polybag.
8. Plant Weed Management
Plant weed management is carried out by
cleaning / removing weeds that grow around the
mustard greens.

Results and Discussion

Measurement of Height, Leaf Width and Number
of Green Mustard Leaves Plant height

The measurement results of the height growth
parameters of the mustard greens at the age of 4 weeks
showed that the green mustard plant height varied
from 19,7 cm to 27,7 cm.

Application of Water Hyacinth Liquid Bio-Organic
Fertilizer with Thricoderma sp Bio-Activator Against Plant
Height

e

Average Plant Height

A | B c D E ‘
0,194 0,209 0,2101 0,2282 | 0,2596 |

| ® Plant Height

Figure 2. Average Height of Green Mustard Plants at
4 Weeks (21 day after planting)
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In Figure 2, it can be seen that the highest average
height of green mustard plants is 27.76 cm in
treatment E, namely the dose of liquid bio-organic
fertilizer for water hyacinth with bio-activator
Thricoderma sp 32 ml/L, while the shortest green
mustard plant height is 19,7 cm. Furthermore, the
results of analysis of variance can be seen in Table 1.

Table 1.Results of Analysis of Variety on Height of
Green Mustard Plants at 4 weeks of age (21
day after planting)

Sum of Squares | df Mean Square F Sig.

Between Groups  |202,846 4 50,712 1774

Within Groups 130,472 20 6,524

Total 333,318 X

Based on the results of the analysis of variance
in Table 1, it shows that the dose treatment of water
hyacinth liquid bio-organic fertilizer with bio-
activator Thricoderma sp has a significant effect, with
a sig value of 0.001<7.774 (p <0.05), which means
that there is a significant effect between treatments A,
B, C, D and E on the height of mustard greens at the
4th week measurement (21 DAP).

Leaf Width

The results of measurement of leaf width
growth parameters of 4 weeks old green mustard (21
day after planting) showed that the green mustard leaf
width varied between 7,8 cm to 10,5 cm.

Application of Water Hyacinth Liquid Bio-Organic
Fertilizer with Thricoderma sp Bio-Activator Against Leaf
‘Width
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Figure 3. Average Width of Green Mustard Plant Leaf
Width at 3 Weeks (14 day after planting)

In Figure 3, it can be seen that the highest
average green mustard leaf width is 10,52cm in
treatment E, namely the dose of liquid bio-organic
fertilizer for water hyacinth with bio-activator
Thricoderma sp 32 ml/L, while the shortest green
mustard leaf width is 7.80 cm. Furthermore, the
results of analysis of variance can be seen in Table 2.
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Table 2. Results of Sidik Analysis on Variety of Green
Mustard Leaf Width at 4 Weeks (21 day
after planting)

Sum of Squares | Df | Mean Square F Sig.
Between Groups  [27.622 4 6.906 24,966 000
Within Groups 3332 20 271
Total 33,154 %

Based on the results of the analysis of variance
in Table 2, it shows that the dose treatment of water
hyacinth liquid bio-organic fertilizer with bio-
activator Thricoderma sp has a significant effect, with
a sig value of 0,000 < 24,966 (p <0.05), which means
that there is a significant effect between treatments A,
B, C, D and E on leaf width of mustard greens at the
4 week measurement (21 Day after planting).

Number of Leaves

The results of the measurement of the growth
parameters for the number of green mustard leaves
aged 4 weeks (21 Day after planting) showed that the
mustard greens had an average number of leaves that
varied from 9 to 10,8 leaves.

Application of Water Hyacinth Liquid Bio-Organic
Fertilizer with Thricoderma sp Bio-Activator Against
Number of Leaves
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Figure 4. Average Number of Green Mustard
Plant Leaves at 4 Weeks (21 day after
planting)

In Figure 4, it can be seen that the highest
average number of green mustard leaves is 10.8 leaves
in treatment C, namely the dose of water hyacinth
liqguid bio-organic fertilizer with bio-activator
Thricoderma sp 16 ml/L and treatment E, namely the
dose of liquid bio-organic fertilizer. Water hyacinth
with Thricoderma sp. 32 ml/L bio-activator, while the
lowest number of green mustard leaves was 9 strands
found in treatment A, namely the treatment without a
dose of water hyacinth bio-organic fertilizer with
Thricoderma sp bio-activator only with water.
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Furthermore, the results of analysis of variance can be
seen in Table 3.

Table 3. Results of Sidik Analysis of Variety of Leaf
Number of Green Mustard Plants at 4 Weeks
(21 day after planting)

Sum of Squares |df Mean Square |F Sig.
Between Groups  [12,160 4 3,040 1,652 200
Within Groups 36,800 20 1,840
Total 48,960 24

Based on the results of the analysis of variance
in Table 3, it shows that the dosage treatment of water
hyacinth liquid bio-organic fertilizer with bio-
activator Thricoderma sp has a significant effect, with
a sig value. equal to 0,200 < 1,652 (p <0,05), which
means that there is a significant effect between
treatments A, B, C, D and E on the number of green
mustard leaves measured at week 4 (21 day after
planting).

Green Mustard Plant Height

The results of the average plant height at week
4 showed that the best plant height increase was seen
in treatment E with the addition of a dose of water
hyacinth liquid bio-organic fertilizer with bio-
activator Thricoderma sp 32 ml/L, namely 27,76cm
while the shortest green mustard plant height was
found in Treatment A was the treatment without a
dose of water hyacinth bio-organic fertilizer with the
bio-activator Thricoderma sp with only 19,7cm of
water. The results of this study indicate that the more
application of liquid bio-organic fertilizer water
hyacinth with the bio-activator Thricoderma sp can
increase the height growth of green mustard plants.
The increase in green mustard plant height was caused
by the presence of N, P and K nutrient content in water
hyacinth liquid bio-organic fertilizer, so the more
organic fertilizers were given, the increased plant
growth. It is in line with what was stated by (Rizgiani
et al, 2007) that the higher the fertilizer dose given,
the higher the nutrient content received by plants.

The growth of green mustard plant height is
also influenced by the element N, if the N element
received by the mustard plant through a dose of liquid
bio-organic fertilizer with a lot of Thricoderma sp bio-
activator, the growth of mustard greens is higher, this
is because the organic material contained in Water
hyacinth has been broken down by bio-activator
Trichoderma sp so that the organic elements in liquid
organic fertilizers can provide N for green mustard
plants (Hadisuwito, 2012). Whereas treatment A,
namely the treatment without a dose of water hyacinth
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bio-organic fertilizer with bio-activator Thricoderma
sp only by giving water which was observed based on
the average plant height at week 4 experienced
obstacles in the growth process, this was because this
treatment was not applied. Liquid bio-organic
fertilizer for water hyacinth with bio-activator
Thricoderma sp so that it lacks N, P and K elements,
this is in line with what was stated by (Yulianti, et al,
2018) that if the plant lacks N it causes obstacles to
plant growth so that it can cause stunted plants. The
role of elemental K is also important as an activator of
various enzymes and also influences nutrient
absorption and photosynthate translocation so that
without the K element, green mustard plants cannot
achieve maximum growth (Lingga and Marsono,
2013).

Leaf Width

The results showed that the treatment with the
application of liquid bio-organic fertilizer with water
hyacinth bio-activator Thricoderma sp on the width of
the green mustard leaves showed that the dosage
treatment had a significant effect on treatments A, B,
C, D and E, this shows that the application of bio
fertilizers. Liquid organic water hyacinth with bio-
activator Thricoderma sp in the treatment can increase
the availability of nutrients in the soil, while treatment
A in the analysis of variance has a significant effect,
but on the average leaf width week 4 the width of the
leaves is the shortest. The results of the average plant
height at week 4 showed that the best increase in leaf
width was seen in treatment E with the addition of a
dose of water hyacinth liquid bio-organic fertilizer
with bio-activator Thricoderma sp 32ml/L which was
10,52cm while the smallest green mustard leaf width
contained in treatment A, namely the treatment
without a dose of water hyacinth bio-organic fertilizer
with bio-activator Thricoderma sp, only with the
provision of water, namely 7,8 cm.

Number of Leaves (Strand)

The results showed that the results of the
analysis of the variety of treatments A, B, C, D and E
had a significant effect and the best average plant
height occurred in treatments C and E, namely the
treatment with the application of liquid bio-organic
fertilizer ~with  water hyacinth  bio-activator
Thricoderma sp. with an average of 10,8 leaves and
the lowest was in treatment A, namely 9 leaves.

The results of the study were clear that the
higher the fertilizer treatment was given, the greater
the number of green mustard leaves. (Zuhri and
Armaini, 2009) stated that adding the element N as
needed can increase the number of plant leaves. This
shows that the higher the dose given, the higher the
nutrient content received by plants. (Taufika, 2011)
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states that N contains protein and is useful for leaf
shoot growth so that if the N content in POC is high it
can stimulate shoot growth so that the number of
leaves increases.

Chemical Content Testing

Vitamin C levels

In Figure 5, it can be seen that the vitamin C
content of green mustard plants varies from
0.2975mg/100g of material to 0.22784 mg/100g of
material. The highest level of vitamin C was in
treatment E, namely the dose of liquid bio-organic
fertilizer ~ water hyacinth  with  bio-activator
Thricoderma sp 32 ml/L, while the lowest vitamin C
level in treatment A was the treatment without dosage
dose of water hyacinth liquid bio-organic fertilizer
with bio-activator. Thricoderma sp only by giving
water.

Levels of Vitamin C Application of Water Hyacinth
Liquid Bio-Organic Fertilizer with Thricoderma sp

0,3

0,25

0,2
0,15

0,1

Value of Vitamin C

0,05

o]

|—0—viram'm Clevels| 0,194 0,209 0,2101 | 0,2282 | 0,2596

Figure 5. Vitamin C Levels of Green Mustard Plants

Vitamin A levels

In Figure 6 it can be seen that the vitamin A
content of green mustard plants varies from 0,194 to
0,2596. The highest level of vitamin A was in
treatment E, namely the dose of water hyacinth liquid
bio-organic fertilizer with Thricoderma sp 32 ml/L
bio-activator, while the lowest vitamin content was in
treatment E, namely the dose treatment with the
addition of water

Levels of Vitaamin A Application of Water Hyacinth
Liquid Bio-Organic Fertilizer with Thricoderma sp

0,3
i 0,25 _/
E . <
"E 0,2 -—
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P."'l
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Figure 6. Vitamin A Levels of Green Mustard
Plants
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(Johnson, et al 1991) and (Sandman, 1994) in
(Madha, et al. 2010) suggest that one of the important
factors in the biosynthesis of caretenoid (vitamin A),
and vitamin C. According to (Bramley, 2002), the role
of light is to increase the activity of enzymes that play
a role in the biosynthesis process of rubberenoid
(vitamin A), and vitamin C. Treatment E (dosage of
water hyacinth liquid bio-organic fertilizer with
Thricoderma sp 32 ml/L bio-activator) had a higher
content of caretenoid (vitamin A) and vitamin C than
other treatments because it was able to optimize light
in the biosynthesis of Karetenoid (Vitamin A) and
vitamin C. In addition, the role of water hyacinth
which contains organic nutrients N, P and K as raw
material for making liquid organic fertilizer has an
effect on the increase in gumenoids (vitamin A) and
vitamin C of green mustard plants at 4 weeks of plant
age (21 day after planting).

Light energy absorption is also influenced by
leaf morphology, treatment E (dose of water hyacinth
liquid bio-organic fertilizer with Thricoderma sp 32
ml/L bio-activator) at the age of 4 weeks (21 DAP)
has the highest average leaf width of 10,52 cm so that
light energy will be absorbed more optimally and
cause caretenoid (vitamin A) and vitamin C to
increase. In contrast to treatment A (without a dose of
water hyacinth bio-organic fertilizer with bio-
activator Thricoderma sp) which has the lowest
average leaf width of 7,8cm so that the absorption of
light energy is small which results in caretenoid
(vitamin A) and vitamin C. treatment A was lower.
(Marjenah, 2001) in (Irwanto, 2009) states that due to
limited light, plants will stimulate the formation of
chlorophyll to efficiently capture light so that the
content of caretenoid (vitamin A) and vitamin C of
green mustard plants is 4 weeks old (21 day after
planting) became abundant.

Conclusions

The results showed that the best dose was
treatment E (dose of liquid bio-organic fertilizer water
hyacinth with bio-activator Thricoderma sp 32 ml/L)
with a higher average plant height, leaf width and
number of leaves compared to other treatments and
containing vitamin A and high levels of Vitamin C,
which contains rubberenoid vitamin A (0,2596
mg/100g material) and vitamin C (0,2784 mg/100g
material). The results of this study are expected to be
an alternative in the cultivation of horticultural crops
by utilizing liquid bio-organic fertilizer with water
hyacinth bio-activator Thricoderma sp to increase
plant growth and production.
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