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Abstract. Mangrove forests are declining significantly. Hence, arti-
ficial rehabilitation through plant seedlings is necessary. However,
failure often occurs due to the low quality of available seedlings.
One solution to improve the seedling's quality is the application of
growth regulators during mangrove rehabilitation. This study aimed
to examine the effect of natural plant growth regulators, namely
coconut water and V. radiata extract, as well as the synthetic plant
growth regulator root up on the growth of Brugueira gymnorrhiza
seedlings. The research method employed was a Completely Rand-
omized Design (CRD) with a single factor consisting of four treat-
ments and five replications, as follows: PO = Control, PI1 = 100%
coconut water, P2 = 10% root up, and P3 = 100% Vigna radiata
extract. The observation parameters included plant height, number of
leaves, root length, number of roots, stem diameter, and wet weight.
Data analysis was conducted with ANOVA and Duncan's Multiple
Range Test., natural plant growth regulators (PGRs) considerably
improved the growth characteristics of Bruguiera gymnorrhiza seed-
lings compared to the control and synthetic PGR treatment (Root-
Up) (p < 0.05). Among the treatments, Vigna radiata extract had the
most impact, with the maximum plant height (51.2 cm), stem diame-
ter (15.264 mm), number of roots (10.6), and fresh weight (33.8 g).
Furthermore, the application of coconut water resulted in a consid-
erable rise in the number of leaves, reaching an average of 5.8, as
well as increased root elongation with an average length of 10.188
cm. In contrast, using root up at a 10% concentration resulted in no
statistically significant improvement in any of the evaluated metrics.

Keywords: Bruguiera gymnorrhiza, growth, plant growth regulators

Citation
Melianawati, D., Prihastanti,

E., Haryanti, S., Hastuti, E. D., & Pranata, F. (2025).

The Utilization Vigna radiata Extract, Coconut Water, and Root-Up on The
Growth of Bruguiera gymnorrhiza Seedlings. Jurnal Biodjati, 10(1), 201-216.

Copyright © 2025 Jurnal Biodjati

This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/)



Jurnal Biodjati 10(1): 201-216, May 2025

JURNAL BI§®D]ATL

http://journal.uinsgd.ac.id/index.php/biodjati

INTRODUCTION

Mangrove forests thrive along coast-
lines and are enormously affected by tidal
fluctuations rather than climatic conditions.
Mangrove plants have a distinctive morphol-
ogy with a strong root system and the pres-
ence of mangrove forests plays a crucial role
in preventing coastal erosion, acting as a
barrier against ocean waves, also serving as
a breeding ground for various marine organ-
isms (Montgomery et al., 2018). However, the
current amount of mangrove vegetation in In-
donesia is declining significantly because the
natural growth of mangroves is challenging
(Yona et al., 2018). According to data from
the Ministry of Environment and Forestry,
from 1980 to 2020, the area of mangrove for-
ests had decreased by 6 million hectares, from
9.36 million hectares to 3.31 million hectares.
Of these data, 48%, or 4.51 million hectares
are classified as moderately damaged, mean-
while 23%, or 2.15 million hectares are classi-
fied as severely damaged. Mangroves require
suitable habitat conditions to grow propagules
when they fall onto the substrate (Indonesia
Maritime Institute, 2012). Therefore, efforts
are needed to rehabilitate mangroves through
artificial regeneration so that their ecological
function canberestored (Kusmanaetal.,2018).

Mangrove rehabilitation can be carried
out by planting mangrove seedlings (Amelia
et al., 2023). Nonetheless, this process have
various problems such as low seed quality
and limited seed supply, limited availability
of ready-to-plant seedlings, improper timing
for transplanting, inadequate care, and the low
quality of available seedlings (Budiadi et al.,
2022). One solution to improve the quality
of seedlings and propagules is to apply plant
growth regulators (PGR) during the nursery
(Maesyaroh, 2018). The growth and produc-
tion of plants can be enhanced by applying
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PGRs at the correct dosage and composition
The addition of plant growth regulators (PGRs)
and nutrients during the seedling stage can en-
hance the quality of seedlings such as Bru-
guiera gymnorrhiza, as well as improve plant
growth characteristics (Suriani et al., 2023).

Previous studies have indicated that
the application of plant growth regulators
(PGRs), both natural and synthetic can en-
hance the quality and growth of mangrove
seedlings (Maesyaroh, 2018) However, few
studies have directly compared the effective-
ness of natural PGRs such as coconut water
and V. radiata extract with synthetic PGRs
in the growth of Bruguiera mangrove seed-
lings. Therefore, this study aimed to exam-
ine the effects of V. Radiata extract, coco-
nut water, and synthetic auxin on the growth
of Bruguiera gymnorrhiza seedlings. This
research seeks to support mangrove for-
est rehabilitation efforts by improving the
quality of planting material through the use
of effective growth-enhancing treatments.

MATERIALS AND METHODS

This study was conducted September
to December 2022, Biology Laboratory of
Plant Structure and Function, Faculty of
Science and Mathematics. Two months old
B. gymnorrhiza were raised in a planting
medium of 100% coconut water, 100% green
bean sprout extract, and 10% root-up. The
tools needed for this research include pots,
polybags, knives, measuring cups, beakers,
scales, glass funnels, stirring rods, mortar and
pestle, sieves, Horiba, measuring tapes. B.
gvmnorrhiza. Additionally, there are growing
media, coconut water, Vigna radiata extract,
and root-up. The research design used is a
Completely Randomized Design (CRD) with
a single factor consisting of one treatment,
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which involves the application of plant growth
regulators (PGRs) that include 100% coconut
water, 100% Vigna radiata, 10% Root-up,
and a control. Each treatment consists of 5
replications.

Preparation of Natural and Synthetic Plant
Growth Regulators

Organic materials i.e. coconut water,
Vigna radiata extract, and synthetic materials
in the form of root up were used as PGRs.
The first organic solution was prepared by
extracting 3500 ml of 100% pure coconut
water, of which 30 ml was administered to
each seedling B. gymnorrhiza sample every
two weeks (Mowidu et al., 2021) . The second
organic solution was prepared by weighing
280 g of three-day-old sprouts for pulverizing,
then 1400 ml water was added. The finished
extract was filtered, and the filtrate was
heated until the boiling point and allowed to
cool (Watu et al., 2017). Finally, the synthetic
solution was prepared by weighing 10 mg root
up powder and adding 120 ml water (Kieber
& Schaller, 2018).

Application of Natural and Synthetic PGRs
to Bruguiera gymnorrhiza

This study used a total of 20 healthy
and fresh seedling B. gymnorrhiza which were
physiologically ripe, as shown by greenish-
red or brownish-red hypocotyl color (Nursinar
et al., 2023). Each treatment consisted of five
repetitions and a single factor Completely
Randomized Design (CRD) was applied. This
design consisted of 1 treatment in the form of
PGRs, namely PO = control, P1 =30 ml of 100
% coconut water concentration, P2 = 60 ml of
100% green bean sprout extract, and P3 = 10
ml of 10% root-up. The prepared PGRs were
applied to B. gymnorrhiza planting medium.
Plant maintenance included watering twice
daily for three months to suffice water needs
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and maintain water availability in the medium.
Watering was adjusted to the level of water
requirement in each treatment for each pot
and poly bag to be in a balanced condition.

Data Analysis

Observational data were analyzed
using one-way analysis of variance (ANOVA)
with asignificance level setat 0.05 to determine
whether there were statistically significant
differences between treatment groups. When
significant differences were found, Duncan's
Multiple Range Test (DMRT) was used at a
significance level of 5% to further identify
which specific groups differed from each other.
This statistical approach was chosen because
it allows for effective comparisons between
different treatment means. Through this
method, it was possible to determine which
treatments—such as Vigna radiata extract,
coconut water, or Root up—had the most
significant impact on the growth performance
of Bruguiera gymnorrhiza seedlings.

RESULTS AND DISCUSSION

The purpose of this study was to
evaluate the effects of natural plant growth
regulators (PGRs), specifically coconut water
and Vigna radiata extract, to a synthetic
PGR (root up) on the growth of Bruguiera
gymnorrhiza seedlings. The results showed
that treatment with V. radiata extract had
the greatest impact on practically all growth
metrics, including plant height, number of
leaves, root length, number of roots, stem
diameter, and fresh weight. V. radiata extract
contains auxin (1.68 ppm), gibberellin
(39.94 ppm), and cytokinin (96.26 ppm),
all of which work together to promote cell
elongation, division, and tissue differentiation
(Rahmadea, 2024).

Among all treatments, V. radiata
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extract produced the tallest seedlings, with
an average height of 51.2 cm. This extract
has significant potential as a natural source
of auxin, specifically indole-3-acetic acid
(IAA). Adequate auxin concentrations aid in
the mobilization of cytokinins during shoot
initiation and contribute to the correct root
system development. Furthermore, optimum
auxin administration promotes overall plant
growth across several species (Nugroho,
2023). Auxin therapy has also been shown to
boost the production of particular enzymes by
increasing protein synthesis activity (Wang
et al., 2024) . Furthermore, prior research
has shown that mung bean and shallot sprout
extracts greatly improve plant height, leaf
quantity, and overall seedling quality index
(Jayanti et al., 2019). The results of the
research concentrate on the utilization Vigna
radiata extract, coconut water, and root up
on the growth of Bruguiera gymnorrhiza
seedlings.

Figure 1. The roots of Bruguiera gymnorrhiza
seedlings after three  months.
Description: PO = Control, P1 = 100%
Coconut Water, P2 = 10% Root-Up,
and P3 = 100% Vigna radiata Extract.

Based on the image in Figure 1, B.
gyvmnorrhiza seedlings that have grown for
three months show significantly developed
root morphology according to the treatment
given. Seedlings treated with 100% V. radiata
extract, 100% coconut water, and 10% root
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up display a longer and more branched root
system compared to the control. The overall
morphology of the seedlings shows the
development of thick main roots that spread
downward (taproots), accompanied by lateral
roots that begin to grow sideways as an
adaptation to the conditions of the growing
media. The root color looks bright and healthy,
indicating a good level of root viability.

B. gymnorrhiza roots are a type of
radicular root that is able to develop into a
supporting root system (stilt roots) when the
plant is mature, but in the seedling phase the
roots grow longer with little branching in an
effort to obtain air and nutrients efficiently
(Madhavan et al., 2024) Treatment with
natural growth stimulants such as coconut
water and V. radiata extract is thought to
accelerate root growth by increasing the
activity of auxin and cytokinin hormones
dissolved in it (Ningsih et al., 2021); Thus,
the morphology of these seedlings reflects
the success of early adaptation to hormonal
treatments that stimulate root growth, which
is an important indicator in the early stages
of mangrove reforestation (Setiawati et al.,
2018).

Plant Height

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 2. The ANOVA
results show that the application of growth
regulators, namely 100% V. radiata extract,
10% root-up, and 100% coconut water, has a
significanteffecton leafareawithasignificance
value of (P=0). The control treatment,
which received no treatment, showed no
significant difference. It is suspected that the
concentration of growth regulators affects
leaf formation. The treatment with V. radiata
extract produced the tallest plants (51,2 cm.)
(Figure 2.). The extract has great potential
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Figure 2. The average height of B. gymnorrhiza seedlings with the application of 100%
V. radiata extract, coconut water, and root-up

as the phytohormone auxin, particularly
IAA. The right concentration of auxin can
assist in the transfer of cytokinins during bud
initiation and proper root formation in plants,
while optimal auxin application can support
diverse plant growth (Nugroho, 2023). The
application of auxin hormones can enhance
enzyme production, which is a byproduct of
protein synthesis (Wang et al., 2024). The
use of V. radiata extract and red onion has a
significant effect on height growth, leaf count,
and quality index (Jayanti et al., 2019).
Abalanced ratio of auxin and cytokinin
can stimulate cell division and differentiation
processes. Cytokinins facilitate cell division
by enhancing protein synthesis, while auxins
promote cell elongation, leading to stem
elongation. Auxin regulates cell elongation by
activating specific proteins in the cell's plasma
membrane, allowing H" ions to enter the cell
wall, which causes the cell to expand through
osmosis. After elongation, the cell continues to
expand by re-synthesizing cell wall materials
and cytoplasm, emphasizing that auxin plays
a crucial role in dividing meristematic cells in
undeveloped tissues (Setiawan, 2017).
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Length of Root

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 3. The results
of the ANOVA test on the treatment of
100% V. radiata extract, coconut water, and
root up on the seedlings of the mangrove B.
gvmnorrhiza have a significant effect on the
root length parameter, with a significance
value of (P=0.116). The application of 100%
V. radiata extract, 100% coconut water, and
10% root up showed significant differences
compared to the control. Coconut water
contains natural growth regulators that cause
plants to have the longest roots (10,188 cm)
(Figure 3.) and the most leaves (5,8 leaves)
(Figure 5.). Phytohormones in coconut water
can stimulate development through absorption
in the seedling radicle during soaking
(Miftakhurrohmat & Rohma, 2022)The
treatment with 100% coconut water produced
the longest roots compared to the one with
10% Root up and 100% Vigna radiata extract
(Resigia et al., 2024). This condition was
due to the presence of auxin and cytokinin
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in coconut water, which worked together to
increase root length efficiently. Coconut water
contains gibberellins (0.460 ppm GA3, 0.255
ppm GAS5, and 0.053 ppm GA7), cytokinins
(0.441 ppm kinetin and 0.247 ppm zeatin),
and auxins (0.237 ppm [AA) (Martana et al.,
2020). Young coconut water contains 14.11 mg
of potassium, 24.67 mg of calcium, and 43.00
mg of nitrogen per 100 ml. The relatively high
levels of auxin and cytokinin in coconut water
promote root division, allowing the roots to
grow longer. Furthermore, water availability
in plants influences root length; the more
water absorbed according to the plant's needs,
the longer the roots will be (De Stefano et al.,
2022).

The provision of coconut water as
a natural source of ZPT has been proven to
increase plant root growth, including root
length, in various types of plants. Setiawati
& Keliat (2018) discovered that providing old
coconut water greatly increased the root length
of green mustard plants (Brassica juncea L.)
to 24.71 cm, the maximum root length among
the treatments tested. This demonstrates that
the presence of natural cytokinins, auxins,
and gibberellins in coconut water promotes
root growth. Furthermore, Jayawardena
et al. (2021) conducted in vitro research

12

Length of Root (cm)
=)}

on chrysanthemum plants of the Jayanti
Agrihorti type and discovered that adding 75
mL of coconut water to MS media resulted in
an average of 20.6 roots per plantlet. Another
study by Fatonah (2022) also supports these
findings, where red water apple stem cuttings
(Syzygium aqueum) given coconut water ZPT
produced an average root length of 6.8 cm and
a number of roots of 6, which was higher than
the control.

The extract of V. radiata contains
growth regulators, including auxin at 1.68
mg/L, gibberellin at 39.94 mg/L, and cytokinin
at 96.26 mg/L (Tini et al., 2022).V. radiata
can also be used to supplement nutrition, as
they contain vitamins and minerals needed for
growth. Mung bean protein contains essential
amino acids such as tryptophan (1.35%),
threonine (4.50%), phenylalanine (7.07%),
methionine (0.84%), lysine (7.94%), leucine
(12.90%), isoleucine (6.95%), and valine
(6.25%) (Rahmadea & Yulianah, 2024a). The
tips of the roots absorb water and nutrients.
When plant roots absorb a significant amount
of oxygen and nutrients, the volume of the
roots and plant growth remain balanced.
Conversely, low water availability hinders
root development, causing plant roots to
absorb nutrients inefficiently.

9.579 ab

PO : Control
P1: 100% Coconut Water

10.188 a
10
8 7.172b
4
2
0
PO P1

8.496 ab I
P2 P3
P2 : Root up 100%

P3 : 100% Vigna radiata extract

Figure 3. The average length of the root of B. gymnorrhiza seedlings with the application of 100%
V. radiata extract, coconut water, and root-up.
Melianawati et al. 206
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Number of Roots

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 4. The results
of the ANOVA test on the treatment of
100% V. radiata extract, coconut water, and
root up on the seedlings of the mangrove B.
gvmnorrhiza had a significant effect on the
root count parameter, with a significance
value of (P=0.067). The application of 100%
V. radiata extract, 100% coconut water, and
10% root up showed significant differences
compared to the control. Plants treated with
V. radiata extract had more numerous roots
(10,6) compared to other treatments, making
them ideal for use as ready-to-plant seedlings
in the field (Figure 4.). A good root system
helps mangroves absorb nutrients. The number
of roots aids nutrient absorption (Partani et

14
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Number of Roots

al., 2024;He et al., 2021;Arnaud et al., 2021).
The development of a healthy root system
results in good plant growth (Tripathi et al.,
2022). Strong and wide roots firmly grip the
substrate, enabling optimal mangrove growth
(Masruroh & Insafitri, 2020). Research by
Chiyaroh & Lukiwati (2021) found that
soaking mulberry cuttings in mung bean sprout
extract significantly increased the number of
roots. This treatment showed better results
compared to the control and other treatments,
especially when combined with a planting
medium containing goat manure. Research
by Rahmadea & Yulianah (2024b) showed
that administering mung bean sprout extract
at concentrations of 75 mL/L and 100 mL/L
significantly increased the number of roots
(13,4 roots/planlet) in Grammatophyllum
scriptum orchid plantlets at a concentration of
100 mL/L.

10;_6 a

10a 102
10
8
6
4
2
0
PO P1
PO : Control
P1:100% Coconut Water

] I
P2 P3

P2 : Root up 100%
P3:100% Vigna radiata extract

Figure 4. The average number of roots of B. gymnorrhiza seedlings with the application of 100%
V. radiata extract, coconut water, and root-up.
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Number of Leaves

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 5. The results
of the ANOVA test on the treatment100% V.
radiata extract, coconut water, and root up on
the seedlings of the mangrove B. gymnorrhiza
had a significant effect on the number of
leaves parameter with a significance value
of (P=0.805). The application of 100% V.
radiata extract, 100% coconut water, and
10% root up showed significant differences
compared to the control. Sepbrie (2023)
discovered that feeding coconut water
considerably increases the number of leaves
in spinach plants (Amaranthus tricolor L.). In
this study, treatment with 100 mL of coconut
water resulted in the most leaves compared
to the other treatments. Furthermore, Apriani
Ningsi et al. (2021) found that feeding 200
mL of coconut water increased the number
of leaves in celery plants (Apium graveolens
L.) at 12 weeks after planting (MST). Data
analysis using ANOVA revealed that this
treatment had a substantial influence on
celery plant development, including an
increase in leaf count. Jayawardena et al.
(2021) found that adding 25 mL and 75 mL
of coconut water to the in vitro culture media
of the chrysanthemum (Chrysanthemum
sp.) Jayanti Agrihorti variety resulted in the
highest average number of leaves, which was
18.7 strands per plantlet. Similarly, Nugrahani
et al. (2019) study on fig stem cuttings (Ficus
carica L.) found that administering young
coconut water at a certain concentration
increased the number of leaves significantly.
Although the maximum number of leaves was
not specified, the study's findings revealed that
the concentration of coconut water influenced
the growth of the number of leaves at 4 and 8
weeks after planting.

Melianawati et al.

Coconut water also affects the number of
leaves (Cartika, 2022). Auxin activates the
ubiquitin ligase enzyme, which is linked
to Aux proteins and degraded by the 26S
proteasome. When the Aux protein 1is
removed, the heterodimer transforms into a
homodimer that binds to the early auxin gene
and initiates transcription (Schepetilnikov
& Ryabova, 2017). The transcribed gene
produces proteins that promote the growth
and differentiation of meristem cells, leading
to the formation of leaf organ components.
The optimal concentration of auxin growth
regulators aims to facilitate the growth and
development of plants, as well as hormone
absorption, allowing them to grow more
efficiently (Zhang et al., 2022). Synthetic
plant growth regulators (PGRs), such as root
up, are theoretically formulated to maintain
stable hormone concentrations. However, in
practice, their application does not always
result in optimal plant growth. In the case of
B. gymnorrhiza, the use of root up at a 10%
concentration did not produce the best growth
responses, despite the fact that synthetic plant
growth regulators (PGRs) like Root up are
designed to keep hormone concentrations
stable. This suboptimal outcome is most
likely due to a mismatch between the applied
concentration and the specific physiological
requirements.

Diameter of The Stem

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 6. The results
of the ANOVA test on the treatment of
100% V. radiata extract, coconut water, and
root up on the seedlings of the mangrove B.
gymnorrhiza had a significant effect on the
stem diameter parameter with a significance
value of (p=0.197). The application of 100%
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Vradiata extract, 100% coconut water, and
10% root up showed significant differences
compared to the control. The diameter of
the plant stem was best when treated with
V. radiata extract (15,254 mm) (Figure 6.).
The right composition and concentration of
PGRs can guide the growth and development
of plants. Cytokinins stimulate cell division,
bud development on stems, and elongation
growth (Kieber & Schaller, 2018). Besides,
they are chemical substances that promote
cytokinesis (cell division) and trigger
various responses in conjunction with other
hormones. They also play a role in chlorophyll
storage, the accumulation of amino acids,
and protein storage in leaves (Fathy et al.,
2022). Gibberellin helps plants by promoting
enzyme synthesis in seeds, encouraging
cell elongation, and enhancing flowering.
Gibberellin is a growth regulator that increases
the number and size of cells (Castro-Camba
et al., 2022). It promotes the hydrolysis of

Number of Leaves

starch, fructan, and cellulose into glucose
and fructose molecules. The produced sugar
supplies energy through respiration and aids
in the development of cell walls (Stein &
Granot, 2019). Creating a more negative water
potential in certain conditions and facilitating
water absorption (Malinska et al., 2016).
Auxin, as a key substance regulating plant
growth, influences cell growth, phototropism,
geotropism, apical dominance, parthenocarpy,
callus thinning, and respiration (Batista-Silva
et al., 2024). Research by Miftakhurrohmat &
Rohma (2022) showed that the combination
of 200 g of shallot extract and 200 g of mung
bean sprout extract dissolved in 1 liter of
water had a significant effect on increasing
the diameter of land spinach stems. The
combination of 200 g of red onion extract and
200 g of green bean sprout extract in 1 liter
of water had a significant effect on increasing
the diameter of the land spinach stem.

PO : Control
P1:100% Coconut Water

5.8 5.6 5.6
5
5
4
3
2
1
0
PO Pl P2 P3

P2 : Root up 100%
P3 : 100% Vigna radiata extract

Figure 5. The average number of leaves of B. gymnorrhiza seedlings with the application of 100%
V. radiata extract, coconut water, and root-up.
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Figure 6. The average diameter of B. gymnorrhiza seedling stems with the application of 100%
V. radiata extract, coconut water, and root-up

Fresh Weight

The results of the study on the
utilization V. radiata extract, coconut water,
and root up on the growth of B. gymnorrhiza
seedlings can be seen in Figure 7. The results
of the ANOVA test on the treatment of
100% V. radiata extract, coconut water, and
root up on the seedlings of the mangrove B.
gymnorrhiza significantly affected the fresh
weight parameter with a significance value
of (p=0.005). The application of 100% V.
radiata extract, 100% coconut water, and
10% root up showed significant differences
compared to the control. The best fresh
weight of the plants was obtained from the
treatment with V. radiata extract (33.8 g)
(Figure 7.). The concentration resulted in
significant differences, likely due to the
optimal functioning of auxin in the extract,
as evidenced by the higher fresh weight of
the plants compared to other treatments. In
addition to auxin's role, the fresh weight
was influenced by the nutrients consumed to
support plant growth. Plants require nutrients
and water, which are taken up by the roots and
transported to the leaves for photosynthesis

Melianawati et al.

(Anindyaetal.,2023). Research by Praemysta
& Wardiyati (2024) Administration of mung
bean sprout extract at concentrations of 50 and
100 g/L significantly increased the wet weight
of alfalfa microgreens. Study by Pratiwi et al.
(2022) Administration of mung bean sprout
extract to Murashige and Skoog (MS) media at
a concentration of 5% significantly increased
the wet weight of red spinach explants. In
a study by Wang et al. (2018) published in
Food Chemistry, application of carbon dots
(CDs) to mung bean (Vigna radiata) sprouts
significantly increased growth parameters
such as fresh weight, root length, and stem
length. CDs stimulate photosynthesis, increase
light absorption efficiency, and improve
electron transfer in chloroplasts. This directly
contributes to increased fresh biomass (fresh
weight) compared to the control.
In the case of B. gymmnorrhiza, the
use of root up at a 10% concentration did
not produce the best growth responses,
despite the fact that synthetic plant growth
regulators (PGRs) like Root up are designed
to keep hormone concentrations stable. This
suboptimal outcome is most likely due to a
210
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mismatch between the applied concentration
and the specific physiological requirements.
Although Root up is commercially marketed
as a synthetic PGR designed to enhance plant
development, its performance was inferior
compared to natural PGRs such as coconut
water and V. radiata sprout extract. These
natural alternatives demonstrated better
outcomes in key morphological parameters,
including plant height, leaf number, root
length and count, as well as fresh biomass.
One possible explanation is that synthetic
PGR formulations like Root up typically
contain only one or two dominant hormones,
such as indole-3-butyric acid (IBA) or
naphthaleneacetic acid (NAA), and lack
the complementary nutrients or the diverse
phytohormonal profile present in natural
extracts. This absence of hormonal diversity
may limit the synergistic interactions required
for optimal cell division and elongation
processes (Ningsih et al., 2021).

Unlike synthetic formulations, natural
plant growth regulators (PGRs) comprise
a variety of bioactive chemicals that work
together to promote plant development.
For example, mung bean (Vigna radiata)
sprout extract contains auxins, gibberellins,
cytokinins, vitamins, and vital amino acids,
all of which play important roles in plant
metabolism and growth (Zhang et al., 2022).
These components aid in the absorption and
transfer of nutrients and water into planttissues,
which is especially useful in harsh conditions
like mangrove habitats. The low efficacy of
the synthetic PGR Root up may potentially
be due to the low concentration used. In this
investigation, Root up was applied at a 10%
concentration, which seemed insufficient to
generate substantial physiological responses
in B. gymnorrhiza. This contrasts with the
natural PGRs coconut water and V. radiata
extract applied at full power (100%), which
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had a greater impact on plant development
(Ningsih et al., 2021). These data indicate that
the content and concentration of PGRs are
important factors of their efficacy.

The low efficacy of the synthetic
PGR Root up may potentially be due to the
low concentration used. In this investigation,
Root up was applied at a 10% concentration,
which seemed insufficient to generate
substantial  physiological responses in
Bruguiera gymnorrhiza. This contrasts with
the natural PGRs coconut water and V. radiata
extract applied at full power (100%), which
had a greater impact on plant development
(Setyowati et al., 2023). These data indicate
that the content and concentration of PGRs are
important factors of their efficacy. Mangrove
species, such as Bruguiera gymnorrhiza, have
distinct physiological and morphological
adaptations that allow them to withstand saline
stress and anaerobic substrate conditions.
These environmental constraints need a
complicated hormonal interplay in order to
promote healthy growth and development. In
this context, natural plant growth regulators
(PGRs) are more appropriate for such species
thanmanufactured PGRs, whichare chemically
homogenous and frequently target only one
component of plant growth (Imamsyah et al.,
2020). Given these limitations, the continued
usage of synthetic PGRs like Root up requires
further investigation. Future applications
should include a critical reassessment of
hormonal formulations, appropriate dosage
levels aligned with specific plant growth
stages, and potential integration with organic
or natural substances to improve efficacy
especially in ecologically sensitive and
dynamic environments like tropical mangrove
forests.

The application of V. radiata extract
had a significant effect on the height of B.
gymnhorrhiza plants, the number of leaves,
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leaf area, root quantity, and root length
(Figure 1.), as shown by the one-way ANOVA
test. A significance value of less than 0.05 at
a 95% confidence level indicates this result.
Each parameter also underwent an additional
DMRT test at 5% to ensure accurate letter
notation within a column. An additional 5%
DMRT test was subsequently conducted to
determine the best concentration therapy. The
interaction of auxin with cytokinin during

40
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cell differentiation and division produced
beneficial effects. Therefore, it is expected that
the concentration of V. radiata extract used in
this study is sufficient to enhance the growth
of healthy plants. When these two hormones
are combined, plant growth increases
because auxin and cytokinin function as stem
elongation hormones and overall plant growth
activators (Maesyaroh, 2018).
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Figure 7. The average fresh weight of B. gymnorrhiza seedlings with the application of 100%
V. radiata extract, coconut water, and root-up.

CONCLUSION

The seedling nursery of Bruguiera
gymnhorrhiza, with the application of plant
growth regulators from young coconut water,
mung bean sprout extract, and root-up,
indicated a positive effect on the growth of
B. gymnhorrhiza seedlings. This treatment
enhanced plant height, root number, stem
diameter, wet weight, root length, and leaf
count. Among the treatments, Vigna radiata
extract had the most impact and the best
treatments.
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