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ABSTRACT

Seagrass transplantation in the large-scale requires a large number of seagrass individu from donor
ecosystem. This may give negative impact as damage and reducing the number of seagrass in donor
ecosystem. One of methods to overcome this case is by developing transplants using seagrass nut as
source for seed. Substrate is one of factors that influence the growth of seagrass. The aim of this
study was to compare the effect of differences in substrate composition on morphologi and growth of
Enhalus acoroides seeds. Observations were carried out by treatment using mud, sand and mixed
substrates sand with mud. The survival rate of Enhalus acoroides seeds was quite high of 100% but it
had a lower value of 93.30% on sand substrate. The longest leaf is on the mud substrate with a length
of 5.9 cm, the leaf width has the same size in each substrate with a value of 0.4 cm, the highest
number of leaves were found in the sand and mixture substrate with 5 strands, the longest root size
was in the mixed substrate with a length of 5 cm. The growth of Enhalus acoroides seagrass seeds did
not show any significant difference. The highest growth was found in the mud substrate with a value of
0.10 cm/day.
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ABSTRAK

Transplantasi lamun pada skala besar mememerlukan tegakan lamun yang sangat banyak sebagai
sumber benih yang berasal dari ekosistem pendonor. Hal tersebut memberikan dampak negatif seperti
merusak dan mengurangi luasan ekosistem pendonor. Salah satu metode yang dapat digunakan
dalam menanggulangi permasalahan tersebut yaitu dengan mengembangkan trasnplantasi lamun
menggunakan biji lamun sebagai sumber benih. Substrat merupakan salah satu faktor yang
mempengaruhi pertumbuhan lamun. Penelitian ini bertujuan untuk membandingkan pengaruh
perbedaan jenis substrat terhadap karakteristik morfologi dan pertumbuhan benih lamun Enhalus
acoroides. Terdapat tiga jenis perlakuan substrat pada penelitian ini yang terdiri dari lumpur, pasir dan
campuran pasir beserta lumpur. Benih lamun memiliki tingkat sintasan yang tinggi sebesar 100% akan
tetapi pada perlakuan dengan substrat pasir memiliki nilai sintasan sebesar 93.30%. Daun terpanjang
terdapat pada perlakuan jenis substrat lumpur yaitu sebesar 5.9 cm, sedangkan umumnya lebar daun
memiliki ukuran yang sama untuk ketiga jenis perlakuan yaitu sebesar 0.4 cm, jumlah daun terbanyak
ditemukan pada perlakuan substrat pasir dan campuran pasir beserta lumpur yaitu sebanyak 5
daun/individu, akar lamun terpanjang ditemukan pada perlakuan substrat campuran pasir dan lumpur
yaitu sebesar 5 cm. Tidak terdapat perbedaan yang signifikan pada pertumbuhan benih lamun.
Pertumbuhan benih lamun tertinggi ditemukan pada perlakuan substrat lumpur yaitu sebesar 0.1
cm/hari.

Kata kunci: Benih, Enhalus acoroides, lamun, substrat, transplantation
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1. Introduction

Seagrass is the only flowering plant that
capable to live submerged in the sea and live
by forming an ecosystem called seagrass bed.
Seagrass ecosystems play an important role
as a source of primary productivity and as a
habitat for feeding ground and spawning
ground (Kawaroe et al., 2016). Seagrass can
adapt to salty water conditions, withstand the
currents and waves, able to reproduce in
submerged condisition (Rahman et al., 2013).

Seagrass ecosystem area in the world is
estimated aproximately 18 x10° ha and has
decreased by 2-5 % every year (Sjafrie et al.,
2018). Currently, the seagrass ecosystem is
under the threat of damage due to human
activities consist of ship anchors, fisheries
activities and coastal area development
(Fajarwati et al.,, 2015). Destruction of
seagrass beds is quite intimidating and
engender the decreasing of biodiversity One of
solution that can be applied in improving the
seagrass ecosystem is by seagrass
transplantation (Riniatsih and Endrawati 2013).

Seagrass transplantation is applied by
removing seagrass stands from one habitat
and planting them elsewhere (Syawal et al.,
2019). Seagrass transplantation in the large-
scale requires a large number of seagrass
individu from donor seagrass ecosystem. This
may give negative impact as damage and
reducing the number of seagrass in donor
seagrass ecosystem. One of methods to
overcome this case is by developing
transplants using seagrass seeds from
seagrass fruit. This method has not been
applied because not all types of seagrass fruit
are easy to find (Tangke, 2010).

One of seagrass species which easy to
find is Enhalus acoroides (Ambo-rappe and
Yasir.,, 2015). Enhalus acoroides is a seagrass
that is commonly found in Indonesian waters,
with a distinctive morphology and a large size
than other types of seagrass (lrawan and
Matuankotta., 2015). The substrate determines
the ability of growing seagrass. Generally,
these types of seagrass grow on a muddy
substrate to a rocky substrate and the
differences in substrate characteristics can
affect the growth and distribution of seagrass
(Sahertian and Wakano., 2017). The aim of
this study was to compare the effect of
differences in substrate composition on
morphologi and growth of Enhalus acoroides
seed.

2. Material and Methods
2.1. Resesearch Location

The collection of Enhalus acoroides fruit
was carried out in Berakit Village,Bintan Island.
The nursery process and observations were
carried out at Marine Biology Laboratory,
Faculty of Marine Science and Fisheries, Raja
Ali Haji Maritime University.

2.2. Design Experiment

The seagrass fruit obtained is then
cleaned and then the seeds are taken. There
are three substrate treatments in this research:
sand, mud and mixture of 50% sand and 50%
mud. The seagrass seeds are then stored in a
glass that already contains the substrate. Each
treatment consisted of 15 seeds. The
observation process was carried out for 2
months including observation of survival rate,
morphology characteristic and growth of
seeds. Observations of the morphological
characteristics of seagrass seeds included
measuring leaf length, leaf width, root length
and counting the number of leaves in each
stand.

2.3. Measurement of Survival Rate

The formula that used to calculate the
survival rate of Enhalus acoroides seagrass
seeds is :

SR= DL X100

NGO

Where :

SR = Survival rate (%)

N; = Number of survival seagrass stands
at the end of the study

No = Number of stands of seagrass
transplanted at the beginning of the
study.

2.4. Measurement of Seed Growth

Leaf growth measurement was done by
measuring the addition of leaf length every
week. Growth observations were made from
the beginning of planting the seeds to the end
of the experiment for eigth weeks. Growth rate,
calculated using the equation (Short and
Duarte., 2001) :

P (Pt-P0)
t
Where :
P = Growth rate (cm/day)
Py = final length (cm)
Po = initial length (cm)

t = observation time (day)
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2.5. Measurement of Seed Growth

The effect of different types of substrate
composition on survival rates, morphometric
and growth analyzed using the one way
ANOVA test.

3. Results and Discussion.
3.1. Survival Rate of Seeds

Enhalus acoroides seeds in sand substrate
was 93.3% survival rate, while in mud and
mixed substrate had 100% survival rate
(Figure 1). The high survival rate is caused by
the strong rhizome morphology of Enhalus
acoroides that embedded in the substrate
which allows it to survive in a critical period
(Tasabaramo et al., 2015). The research of
Asriani (2014) report that the type of seagrass
Enhalus acoroides has the highest value of
survival rates.

The high survival rate of Enhalus
acoroides seagrass seeds is caused by the
lack of factors that disrupt the survival rate,
such as the currents. Research by Rustam et
al (2014) reports that current is one of the
factors that engender in failure to the
transplant because it may be washed the
transplanted  seagrass  away. Enhalus
acoroides seagrass with thick rhizomes has a
higher survival rate than seagrass with smaller
and slightly watery rhizomes (Harnianti et al.,
2016). E.acoroides seeds grown on a
controlled scale in the laboratory have a high
level of tolerance to extreme environmental
changes, this is characterized by low mortality

and no stressed of seagrass seeds (Artika et
al., 2020).

3.2. Morphometric characteristics of Enhalus

acoroides seeds

Based on Figure 2, the length of the
seagrass seeds on each substrate has a
different length. The mud substrate has the
longest leaf length with an average of 5.9 cm
while the average of the length on the sand
substrate is aproximately 5 cm. The mixed
substrate had the lowest leaf length with an
average value of 4.5 cm. Enhalus acoroides
can growth in various substrates such as mud
substrate,sand and sandy mud (Sarinawaty et
al., 2020). The results of the research by
Sahertian and Wakano (2017) reports that the
growth of Enhalus acoroides seagrass on the
mud substrate is better than the substrate of
sand or sand mixed with dead coral fragments,
the mud substrate has a smoother texture and
is rich in nutrients.There was no difference in
leaf width between the three types of
substrates studied. Each substrate has an
average value of 0.4 cm. Seagrass that grows
on sandy substrates and coral fragments has
smaller leaf sizes (Sahertian and Wakano.,
2017). The number of leaves on each
substrate had a different result. The mud
substrate had an average number of 4 leaves,
while in the sand and mixed substrate had an
average number of 5.
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Figure 1. Survival Rate of Enhalus acoroides Seedling
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Figure 2. Morphometric characteristics of E.acoroides seagrass seeds (a) Length of leaf (b) leaf

width (c) Length of root (c) Number of leaf (d)

Treatment with mud substrate had the
lowest root length with a value of 4.5 cm while
the longest roots were found in the mixed
substrate with an average length of 5 cm. The
sand substrate has a root length with the
average value of 4.8 cm. Enhalus acoroides
has rhizome roots with a diameter of 13.15 -
17.20 mm which is covered with stiff and many
hard hairs and not branched (Rahman et al.,
2013). This difference in roots is caused by the
differences in grain size of the substrate. The
coarser the substrate is, the longer and
stronger the seagrass roots are. The strong
roots of seagrass can grip the substrate and
withstand by currents and waves
(Wangkanusa et al., 2017). The mud substrate
has a smooth, soft base texture and is rich in
nutrients so it doesn't require a lot of energy
when sticking the roots (Yunita et al., 2014).

In general, the results of statistical tests
with one-way ANOVA analysis found p value>
0.05 where the difference in substrate
composition did not significantly affect the

morphological characters of Enhalus acoroides
seagrass seeds. The difference seagrass
morphometric caused by differences of seed
quality like size of seeds. The difference in the
size of the seeds is thought to be one of the
factors that will influence the morphometric
response of the seagrass (Artika et al., 2020).
According to Lesilolo et al (2013), seed growth
is influenced by the availability of food reserves
in the seeds to support the growth process of
seagrass.

3.3. Growth pattern E.acoroides seedlings.
Growth patterns of Enhalus acoroides
seedlings on the mud substrate was higher
than the other two substrates (Figure 3). Based
on the result, Enhalus acoroides seagrass
could grow on various substrates. The type of
Enhalus acoroides seagrass can live in various
substrates such as mud, sand and coral
fragments (Sahertian and Wakano., 2017).
According to the growth rate calculation of
Enhalus acoroides seagrass seeds from each
substrate, it was found that the mud substrate



116

=
o

Nugraha et al., 2021, Morphometric Characteristic and Growth Responses

E.acoroides seed

Growth pattern of leaf length
= e S Y " = ) B N B o« T Ua
%

--4--Mud
= 4= Sand

@ Mix

Wl w2 W3 W4 W5 Wb

Time Observation

W7 W8

Figure 3. Leaf length growth of E.acoroides seagrass seeds

had a value of 0.10 cm / day, while on the sand
substrate and the mixture had a value of 0.09
cm / day. Christon et al (2012) reports that the
growth rate of Enhalus acoroides seagrass
ranged from 0.67 to 0.89 cm per day.
Research by Rahman et al (2013) reports that
the average growth rate of Enhalus acoroides
seagrass is 0.60 - 0.80 cm per day. Research
by Nugraha et al (2021) reports the average
growth rate of Enhalus acoroidses is 0.15
cm/day without CO2 treatment and 0.099
cm/day with gave CO2 treatment. The low
growth of Enhalus acoroides seeds is due to
the use of glass with less substrate, no water
change and no nutrient addition, which results
in low growth. According to Christon et al
(2012), currents can carry nutrients from one
place to another. The nutrients used by
Enhalus acoroides seagrass seeds in the
aquarium medium were only the nutrients in
the substrate and there were no additional
nutrients. The results of statistical tests with
one-way ANOVA showed that the growth of
Enhalus acoroides seagrass seeds was not
significantly different (p> 0.05).

Seagrass growth is basically influenced by
several factors such as temperature and pH
(Supriadi, 2006; Nugraha et al, 2021).
Temperature and pH can affect seagrass life,
such as survival, respiration, photosynthesis,
uptake of nutrients, growth and morphometric
characteristic (Supriadi, 2006; Nugraha et al,
2021). The growth of leaf length and width is

also influenced by the size of the seagrass
seeds, as reported by Ambo-Rappe and Yasir
(2015) that large seed size will produce
seagrass growth while small seagrass seeds
will produce small seagrass. The high growth
of seagrass in the mud substrate is thought to
be a form of response to nutrient conditions,
generally the mud  substrate has higher
nutrients than other types of substrates
(Delefosse et al, 2016). This has an impact on
the high growth of seagrass in the mud
substrate.

4. Conclusion

The differences in substrate types did not
significantly  affect the  survival rate,
morphometric  characteristics and growth
patterns of seagrass seeds. Generally, the
survival rate of seagrass on all substrates is
very high. The highest leaf length and growth
rate were found in the treatment of mud
substrate types.
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