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Abstract

Seagrass degradation occurring worldwide in the last few decades led scientists and governments to take a role in saving this
ecosystem. Seagrass transplantation is a direct action to increase seagrass density or recover damaged seagrass habitats.
Regrettably, transplantation does not guarantee the success of coastal restoration. The transplants were not resistant against
environmental stress at its new habitats. One factor that should be considered when sourcing plant donor materials is genetic
diversity. In this paper, we assessed a donor site, Labuhan Beach, where the seagrass species of Thalassia hemprichii and
Enhalus acoroides occur. RAPD (Random Amplified Polymorphism DNA) was performed to discover polymorphic
fragments in order to interprete variation genetic of these species. Genetic diversity of the donor population was compared
with the same species inhabiting an undisturbed conservation area (Baluran National Park). The data revealed that genetic
diversity (allelic richness) of T. hemprichii of Labuhan population (0.19) was higher than the population in Baluran (0.15).
Equally, for E. acoroides genetic diversity of the Labuhan population (0.21) was higher than at Baluran (0.16; t-test
p=0.037). A phylogenetic analysis of the MatK region verified that the seagrass samples taken from Labuhan Beach were
indeed T. hemprichii and E. acoroides based on identity with sequences in the GenBank database. This finding suggested
that the seagrass population in Labuhan could be used as donor material; however, geographic distance and differing

environmental conditions must also be considered.
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1. Introduction

Seagrasses are seashore vegetation inhabiting in marine
environment area on a wide-ranged substrate content of
mud, sand, clay, gravel, or a mixture of them. In general,
seagrass is known to have an essential role in aspects of
coastal biodiversity, economic function, and the provision
of environmental services for coastal ecosystems (Spalding
et al., 2003). Ecosystem formed by seagrasses is as a
habitat provider for coastal organisms, reducing waves of
sea, stabilizing sediments, introducing oxygen into water
bodies, providing sources of nitrogen, phosphorus in the
food chain, also contributing to the supply of organic
carbon in significant quantities (Beck et al., 2001; Duffy,
2006).

Unfortunately, seagrass habitat is one of the
unfavorable habitats on this global ecosystem (Waycott et
al., 2009; Short et al., 2011). The rate of decline in
seagrass beds has been estimated at 7% per year since
1990, an alarming rate compared to coral reefs,
mangroves, and tropical rain forests (Waycott et al., 2009).
Environmental changes in Indonesia impact to wide
degradation of seagrass, especially due to human activities
disturbances such as building development, tourism
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activity, polluted runoff and mining (Riani et al., 2012).
One of the efforts to conserve seagrass habitat is seagrass
transplantation and restoration. This method has been tried
in various types of seagrasses and planted at multiple
depths (van Katwijk et al. 2009). Many environmental
projects and various improvement schemes have been
conducted as mitigation effort for seagrass losses. In
Indonesia, restoration programs for seagrass have been
developed (Riani et al., 2012). Seagrass transplantation has
been attempted in species Enhalus acoroides at Ambon
(Irawan, 2017) and Bintan (Harnianti et al., 2017) as well
as Thalassia hemprichii at Jepara (Wulandari et al., 2013)
and Bintan (Seprianti et al., 2017). To improve this
condition, therefore, projects of transplantation have been
conducted successfully just only for few seagrass species
and, at some locations, have no success to outstandingly
recover seagrass meadows (Paling et al., 2009). Stress
associated with transplantation such as transplant shock
and environmental changes induced a loss of shoot in the
early stage of the transplantation period (Hughes and
Stachowicz, 2004). Hence, seagrass transplantion must
have the good opportunity and adaptation capability to
face the changing conditions in the future (Kettenring et
al., 2014).

™ Abbreviation: N: Number of amplification band, P: Number of polymorphic band, %: Percentage of polymorphic band, Na: Number of
Observed Allele, Ne: Number of Effective Allele, Nm: Gene Flow, Gst: Genetic differentiation between Population, H: Heterozygosity /
Ne'i Genetic diversity, Ht: Total population heterozygosity, Hs: Value of Heterozygosity in the Population, I: Shannon's Information

index.
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Genetic diversity is an essential aspect of ensuring the
resilience of transplants in adapting to environmental
changes. Genetic evaluation and genotypes identification
of population variations have important role to genetic
protection and plant breeding programs (Tahir et al, 2018).
Procaccini and Piazzi (2001) explained that the increase in
heterozygosity in donor plant populations was positively
correlated with the success of Posidonia oceanica seagrass
transplants. Furthermore, the similarity in the level of
genetic diversity is also significantly associated with the
growth and reproduction rate of seagrass Posidonia
australis and Zostera marina (Williams, 2001; Sinclair et
al., 2013).

T. hemprichii and E. acoroides seagrasses are described
from Indonesia coast (Purnama et al., 2019). T. hemprichii
is a dominant species for meadow-forming on sediments
associated with coral reefs. This species is recognized by
ribbon-like and curved leaves, up to 40 cm long often with
tannin cells that prominent look red, purple or dark brown.
The stem is short and erect, bearing 2-6 leaves. The
rhizome is thick and covered with triangular-shaped leaf
scars (Waycott et al., 2004; El Shaffai, 2011). While E.
acoroides are considered to be the most extensive tropical
seagrass species, leaf lamina is like a ribbon and has a
length of up to 200 cm and a width of almost 2 cm. This
species can be identified by the specific character such as
sickle-shaped leaves, the tips of leaf are usually rounded
and smooth. The leaves may appear colors spot due to
tannin cells that appear red, purple or dark brown. The
leaves of this species develop directly from the rhizome.
The rhizome is covered in thick, usually, dark-colored
bristles that are the persistent remains of the leaves. The
rhizome is around 1.5 cm in diameter with numerous pale-
colored roots (Waycott et al., 2004; El Shaffai, 2011).
These seagrass species were also found in the coastal area
of Labuhan Beach, Lamongan (Purnama et al., 2018,).
Otherwise, the high human activity on Labuhan Beach
fishing activities, shellfish collection and the entry of
domestic waste through rivers, is thought to have an
anthropogenic impact on the seagrass population of
seagrass population there. On the other hand, the seagrass
population on Labuhan Beach looks quite dense even
though it is outside the conservation area. This unique
phenomenon is considered to be suspected as the
genotypic diversity of seagrass populations, which
depends on age, maturity of the meadows ecosystem, and
the spatial structure (Reusch et al., 2000).

Random Amplified Polymorphic DNA (RAPD) is a
popular molecular marker for detecting genetic diversity of
plants at interspecific and intraspecific levels (Arif et al.,
2010; Rawashdeh, 2011; Priya et al., 2005). A genetic
marker was used also as tools of identification of varieties
of plants (Zhao, et al., 2011). This RAPD marker has also
succeeded in uncovering a decrease in genetic diversity of
Posidonia oceanica due to anthropogenic disturbance in
the Mediterranean Sea region (Micheli et al., 2005). The
marker could show genetic and clonal diversity among the
population (Reusch, 2001).

In this paper, we notice genetic diversity among the
population of two species of seagrass T. hemprichii and E.
acoroides in 2 different locations, Labuhan Beach
(representing the area near the port) and the Bama Coast
of Baluran National Park (represents a conservation area).
This finding is comparison data of the genetic diversity of

the same species in those different location. Another
popular barcode, Matk region, also performed to dig up the
presence of nucleotide polymorphism in two different
habitats and to verify the identity of these two seagrass
species. We also compare the environmental parameters
such as sediment and seawater in both habitats. Finally,
this finding can later be used to consider the feasibility of
seagrass in Labuhan Beach as a donor site for a
transplantation project.

2. Materials and Methods

A total of 20 individual seagrass samples from two
localities were collected in May-June 2019. Sampling was
carried out in Labuhan Coastal waters in Lamongan
(6°52'40.8"S 112°12'50.5"E) and Bama Coastal Waters of
Baluran National Park (7°50'39.8"S 114°27'39.8"E)
province of East Java, Indonesia (Figure 1). At each
location, five individuals of T. hemprichii and E. acoroides
(taxonomy identification refer to den Hartog and Kuo,
2006) were taken from different patches within > 10
meters from each other to avoid samples from the same
clone. All plants that have already collected then were
rinsed carefully with fresh water in order to remove
detritus and attached epiphytic algae. Each of primordial
leaf from shoot was dried with silica gel and then
preserved at the cold condition. The genetic diversity of
seagrass samples were analyzed by RAPD-PCR analysis
for the molecular data in the Laboratory of Molecular
Genetics, Department of Biology Airlangga University.
Whereas the sediment and seawater samples were analyzed
and observed in the Laboratory of Environmental and
Ecology, Department of Biology Airlangga University for
environmental condition data.
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Figure 1. Map of sampling set location. Labuhan Beach and
Baluran National Park.

The frozen leaves from the samples were crushed and
mashed using a mortar and pestle. The genomic DNA from
this leaves was extracted and analyzed using the Plant
Genomic DNA Kit (New sera-Xtracta) refer to the
protocols of DNA extraction.

The RAPD process was carried out using 25 ng DNA
sample templates and using a two x GoTaq Green
Mastermix (Promega) with a total reaction volume of 20
pl. A total of six RAPD primers were used in this study
UBC127 (5-ATCTGGCAGC-3), OPA2(5'-
TGCCGAGCTG-3 '), OPA4 (5- AATCGGGCTG-3),
OPB12 (5- CCTTGACGCA-3 '), OPDl1l1 (5-
TGCCCGTCGT-3'), and OPH6 (5'- ACGCATCGCA- 3) 3
). The PCR cycle was carried out by initiating
denaturation at 95 ° C for 1 minute, followed by 38 cycles
with 1 minute at 94 ° C, 1 minute at 37 ° C and 1.5
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minutes at 72 ° C, and followed by a final extension of 10
minutes at 72 ° C.The PCR product from RAPD was
visualized using 1.5% agarose gel in the 0.5x TBE buffer,
while the MatK gene PCR product was visualized using
1% agarose gel in the 0.5x TBE buffer. A 100 bp DNA
marker (Promega) was used on each of the electrophoretic
gels.

MatK barcode amplification was performed using P646
5-TAATTTACGATCAATTCATTC-3 'primer pairs and
P647 5-GTTCTAGCACAAGAAAGTCG-3 ' (Lucas et
al., 2012). The Cycle PCR used to amplify the Matk gene
was 95 ° C for 5 minutes and followed by 35 cycles of 95 °
C for 1 minute, 54 ° C for 2 minutes, and 72 ° C for 2
minutes. The final extension was carried out at 72 ° C for 7
minutes. DNA sequences from the P646 primary strand
Forward were carried out using Macrogen Inc. sequencing
facilities (South Korea). The phylogenetic tree was
generated by MEGA 7 using the Neighbor-Joining
method.

Electropherograms were made manually by converting
them into binary matrices that reflect the presence (1) and
absence (0) of the allele. The matrix was tested using
POPGENE 3.2 software.

Chemical and physical parameters of sediments are
carried out to ammonium, phosphate, carbon, and size of
sediment. Meanwhile, seawater samples are measured for

L1 L2 L3 L4 L5 B1 B2 B3

LS B1 B2 B3

M L1 L2 3 4

mperature, salinity, turbidity, TDS, pH, hardness, heavy
metals, and organic matters.

3. Results

As seen in Figure 2 that all primers can be well
amplified on the T. hemprichii sample and generated a
variety number of the band in both populations. Primer
UBC 127 (Fig.2F) produced the most bands in T.
hemprichii, which are 17 bands ranged from 300 bp up to
1500 bp. OPA2, OPAA4, and OPB12 primers produce the
same number of amplification bands by 12 bands (Fig2A-
B-E). They were followed by OPD 11 by ten bands (Fig.
3D). Moreover, primer OPH 6 only produced five bands
(Fig.2C).

Primer OPA2, OBP12 and UBC127 generated the same
number of amplification band by 15 bands (Fig. 3A-E-F)
Then, primer OPD11 and OPH6 produced 13 and 4 bands
(Fig. 3D-C). The least produced primer was OPA 4, which
produced only four bands (Fig. 3B). Moreover, consider to
the least producing bands in this study, it shows that
seagrass E. acoroides has a smaller number of locus then
T. hemprichii.

Figure 2. RAPD result from T. hemprichii using six primers. A. OPA2; B.OPA 4; C.OPH 6; D. OPD 11; E. OPB 12; F. UBC 127.
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Figure 3. RAPD results from E. Acoroides using six primers. A. OPA2; B.OPA 4; C.OPH 6; D. OPD 11; E. OPB 12; F. UBC 127.

Table 1. Genetic diversity of T. hemprichii and E. acoroides population in Labuhan Beach and Baluran National Park.

Population N P % Na Ne | Ht Hs Gst Nm
Thalassia hemprichii
Labuhan 68 35 51.47 1.5147 1.3266 0.1864 0.2772 0.1864 0.1864
Baluran 68 29 42.65 1.4265 1.2683 0.1546 0.2302 0.1546 0.1546
68 52 7647 1.7647 14371 0.2585 0.3897 0.2585 0.1705 0.3405  0.9682
Enhalus acoroides
Labuhan 65 39  60.00 1.6000 1.3653 0.2116 0.3168 0.2116 0.2116
Baluran 65 30 46.15 1.4615 1.2575 0.1550 0.2354 0.1550 0.1550
65 50 76.92 1.7692 1.3882 0.2377 0.3657 0.2377 0.1833 0.2290 1.6831

The seagrass population in Labuhan has a more
extensive number of polymorphic bands and a percentage
of the polymorphic band than the population in Baluran
(Table 1). Other genetic parameters such as number of
effective  alleles, number of observed alleles,
heterozygosity or Ne'i genetic diversity, total population
heterozygosity, Shannon's information index, and value of
heterozygosity in the population show the same condition
in both seagrass species. Furthermore, genetic
differentiation between the population of T. hemprichii is
higher than the population of E. acoroides. In contrast, the
population of T. hemprichii has fewer gene flow value than
the population of E. acoroides.

Phylogenetic analysis from MatK barcode describes
that species of T. hemprichii and E. acoroides taken from
both locations. They are identically similar to the same
species in the GenBank database (Fig.4). The barcoding
analysis show that the identity of the seagrass sample from
sampling locations are suitable. It also shows that the

seagrass species from the different population was identic
based on data in MatK region. Figure 4 also compares our
sample to other seagrass species based on MatK sequence.
E. acoroides, T. hemprichii together with Halophila spp.
are clustered from single root Family Hydrocharitaceae.
This data revealed that the samples of species are
separated from other clusters from family Zosteraceae,
Posidoniaceae, and Cymodoceae based on various seagrass
accession numbers from GenBank.

The Nei genetic diversity (H) of the T. hemprichii
population in Labuhan was slightly higher than the
population in Baluran (t-test, p = 0.173). While the Ne’i
genetic diversity of E. acoroides population in Labuhan
was remarkably higher than the population in Baluran (t-
test, p = 0.036); this finding indicated that the genetic
differentiation in both populations was low rate.

The chemical-physical parameters of the environment
are divided into sediment and seawater. The results of
observing sediment parameters are in Table 2 below.
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Figure 4. Phenogram of MatK region of the population of T. hemprichii and E. acoroides taken from two different sampling sites compared
with various seagrass accession numbers from GenBank. The number in each branch indicated the percent of data coverage for internal

nodes.
Table 2. The results of chemical-physical analysis from sediment of Labuhan and Baluran waters
Locations
Parameters Units Labuhan Baluran
NH3-N % 0.057 0.087
P,0s % 0.246 0.510
Carbon (C) % 1.170 1.980
Gravel % 0.14 13.70
Sand % 60.94 84.74
% 38.92 1.56

Silt and Clay
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Table 3. Result of chemical-physical analysis of seawater in
Labuhan and Baluran waters

Locations
Parameters Units Labuhan Baluran
Temperature °C 28 26
Salinity % 345 35.1
Odour - No Odour No Odour
TDS mg/L 31078 31758
Turbidity FTU 40.65 18.41
Colour PtCo 0.38 0.06
pH - 8.42 7.58
Hardness (CaCO3) mg/L 1870.36  2053.99
Iron (Fe) mg/L 0.024 0.024
Fluoride (F) mg/L 5.08 1.20
Cadmium (Cd) mg/L 0.124 0.146
Chloride (CI') mg/L 17976.42 17140.68
Chromium (Cre") mg/L 0.086 0.058
Manganese (Mn) mg/L 0.133 0.132

Nitrate (NO3") mg/L 0.260 0.000

Nitrite (NO>) mg/L 0.000 0.000
Zinc (Zn) mg/L 3.832 3.364
Cyanide (CN) mg/L 0.000 0.000
Sulphate (SO4) mg/L 260568  2736.66
Lead (Pb) mg/L 1.537 0.159
Detergent (LAS) mg/L 0.031 0.028

Potassium Permanganate (KMnO4) mg/L 45.51 36.66

Based on Table 2, it can be seen that the nutrient
content represented by the elements nitrogen, phosphate,
and carbon shows that the sediments of Baluran waters are
more abundant than Labuhan sediments. The sediment
type of the two regions is dominated by sand substrates.
However, the second-highest proportion of Labuhan
sediments is in the form of silt and clay(38.92%), while in
Baluran sediments is gravel (13.70%). The least proportion
sediment of Labuhan is gravel (0.14%), while in Baluran it
is silt and clay (1.56%).

The results of the analysis of seawater parameters in
both regions was presented in Table 3. Labuhan waters
temperature measured at the same time range shows higher
results than Baluran waters, whereas salinity of seawater in
Baluran has higher salt content. Seawater in Labuhan tends
to be more turbid and has a higher pH, but the value is
lower than Baluran waters. Some chemical materials such
as fluoride, chloride, chromium, manganese, nitrate, zinc,
detergent, and organic substances in the form of KMnO,
in Labuhan waters are higher than Baluran, but not in
cadmium, lead, and sulphate content. While the parameter
data of iron, cyanide, and nitrite, both pools showed the
same results.

4, Discussions

The genetic attribute of seagrass populations
represented the relations of various progressions including
a long-term changes related to species evolution (habitat
fragmentation, population isolation, and shifts in
distribution), gene flow, genetic drift, mutation, selection,
and mating system (Slatkin, 1987; Schaal et al., 1998). In
the present research RAPD survey of the two populations
of tropical seagrass E. acoroides and T. hemprichii
revealed that these seagrasses have a wide range of clonal
diversity.

Four primers (OPA2, OPD 11, OPB 12, and UBC 127)
are considered to be a potential marker to produce constant
polymorphic bands pattern, clearness, amplification, and
then used for further analysis for all samples. The other
two primers (OPA4 and OPH6) did not well perform in the
seagrass sample, especially in the DNA template extracted
from E. acoroides, which provided a low number of PCR
fragments. The DNA fragment was determined as
polymorphic when some of them are available; however, it
missing in different samples. Polymorphisms of RAPD
markers are well-known and widely performed in
population genetic research (Yang and Quiros, 1995).

Both T. hemprichii and E. acoroides of the Labuhan
population have higher polymorphic fragments as well as
the number of observed alleles than the Baluran
population. It indicated that the seagrass population in
Labuhan has high genetic variation. The Nei genetic
diversity (H) of the T. hemprichii population in Labuhan
was slightly higher than the population in Baluran (t-test, p
= 0.173). While the Ne’i genetic diversity of E. acoroides
population in Labuhan was remarkably higher than the
population in Baluran (t-test, p = 0.036), this finding
indicated that in both populations there is a low rate of
genetic  differentiation. The low rate of genetic
differentiation in RAPD analysis has a higher tolerance of
mutation due to RAPD amplification performed both in
coding and non-coding region (Williams et al., 1990).

Genetic differentiation between populations (Gst)
explains the proportion of genetic diversity in the entire
population of each species. The Gst value of the T.
hemprichii population was 0.3405, indicating 34% of total
genetic variation was in the entire population, and 66% of
total genetic variation was in each population, whereas the
Gst value of E. acoroides was slightly fewer than T.
hemprichii which is 0.229. So that 23% of total genetic
variation represent in the entire population of two species.
While 77% of total genetic variation was in each
population of species.

Pharmawati et al. (2015) noted the number of observed
heterozygosity of E. acoroides seagrass in Pramuka
Island, Lembongan Island and Waigeo Island was 0.767;
0.436 and 0.582, respectively. That study employed five
different primer pairs (Eacol, Eaco9, Eacol9, Eaco51,
Eaco55). Another study of E. acoroides in Aceh, Riau,
Bangka Belitung, Seribulsland, Banten, and Central Java,
found the observed heterozygosity was 0.111-0.852 (Putra
et al., 2018). Genetic diversity of T. hemprichii population
in Indonesia also reported in a variety of Ne’i genetic
diversity value range 0.184-0.534 (Hernawan, 2016).

Gene flow (Nm) of E. acoroides populations (1.6831)
was higher than the population of T. hemprichii (0.9682).
The genetic structure of marine organisms in Indonesia
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coastal area is also influenced by oceanic condition such as
ocean current of the Java Sea (Lind, 2009). Fruits of E.
acoroides have capability to float for up to 10.2 days
(Lacap et al.,, 2002) and have wide-distance dispersal
(>1,000 km; Nakajima et al., 2017) while fruits of T.
hemprichii stop floating after the fourth day (Wu et al.,
2016). This finding suggested the increase in gene flow of
E. acoroides between locations.

Seagrasses in favourable habitat inclined the genetic
diversity (Larkin et al., 2006). In contrast, the present
study revealed that both population seagrass of E.
acoroides and T. hemprichii in the conservation area
(Baluran National Park) has lower genetic diversity than
the population in a disturbed area. This finding agrees with
Putra et al. (2018) indicated that the population of E.
acoroides with the lowest heterozygosity also found in the
undisturbed area such as conservation area. A potential
indicator of inbreeding through clonal reproduction can be
shown by the excess of homozygosity. Small populations
of organism can also multiply inbreeding and decrease
genetic variation due to initiator impacts, deleterious
mutations, and genetic drift which cause detrimental
effects to genetic diversity (Procaccini et al. 2007. All
those adverse effects reduce the fitness of the seagrass
populations to ajust to environmental changes and lead
them to extinction (Spielman et al., 2004; Leimu et al.
2006).

In this study, some immature fruit of E. Acoroides are
found in the male and female flower of T. hemprichii
during the sampling period (May-June) in Labuhan beach.
Whereas, in the Baluran site, we only found male and
female fruit of T. hemprichii and no reproductive organ of
E. acoroides found there. This finding suggested that both
generative and vegetative reproduction occur in Labuhan.
Restricted flowering frequency and high-level inbreeding
in the Baluran populations was one of the factors that
influencing low clonal diversity. A complex combination
of vegetative and generative reproduction support seagrass
populations survives in fluctuate environmental conditions
(Arriesgado et al., 2015).

Phylogenetic analysis of MatK barcode shows identical
sequence among seagrass population in Labuhan, the
population in Baluran, and sequence database obtained
from GenBank. The sequence of MatK barcode of E.
acoroides from both populations is identically similar to
Enhalus acoroides AB002569.1; JN225360.1;
KF632798.1. The MatK sequences of T. hemprichii from
both populations is identically the same with T. hemprichii
JN225373.1; KF632818.1; KF632818.1; KF632818.1;
KF632818.1; KF632818.1; KF632818.1; KF632818.1;
KF632818.1; KF632818.1. Another seagrass from Family
Hydrocharitaceae Halophila spp. is closer to E. acoroides
then T. hemprichii. It can be seen in Figure 4, E. acoroides
and Halophila spp. are clustered in one group. The same
result was also reported by Tanaka et al. (1997) that put
genus Enhalus and Halophila in one branch based on the
MatK region. However, in different barcode region, RbcL,
genus Enhalus is closer to Thalassia instead of Halophila.
Furthermore, using a combined barcode with a matrix of
2388bp MatK and RbcL, genus of Enhalus and Thalassia
were put in one branch (Tanaka et al. 1997). In the marine
area, one of the largest families of aquatic angiosperms is
Hydrocharitaceae, with a total of 135 known species of 16
known genera. The member of Hydrocharitaceae including

both freshwater and marine aquatics (Christenhusz and
Byng, 2016). Seagrasses themselves are regarded as an
ecological group, not a taxonomical group. This condition
indicates that many seagrass family members do not
necessarily show a closely related relationship. Others
seagrass families are Cymodoceae, Zosteraceae and
Posidoniaceae (den Hartog and Kuo, 2006).

Seagrasses are a sensitive indicator of environmental
changes especially in sediment loading, water quality, and
other changes of ecosystem (Dennison et al. 1993). Water
quality is potentially degraded due to some environmental
quality degradation (Ruiz et al., 2001). The present study
revealed different conditions in which sediments of
undisturbed areas (Baluran) have a higher level of nutrient
(ammonium, phosphate, and carbon). Run-off water from
estuaries nearby suggested did not bring many nutrients to
the coastal region. The high proportion of silt and clay of
Labuhan sediment associated to the high level of turbidity
in the water environment. While the different constituent
elements of sediment of Labuhan and Baluran was
contributed by fluctuate environmental condition. It
seemed that both seagrass species were adaptable to a
widerange of substrate types.

The most polymorphic donor material leads to increase
in the genetic diversity of transplanted seagrass. It can be
beneficial for transplantation achievement (Williams,
2001). Nevertheless, reducing the effects of restoration and
improvement strategies on local gene pool is vital because
of transplanting plants collected from far range of
locations (Williams and Davis, 1996). Management and
science-based protection approach supporting a consensus
planning and legal authorities must be considered to
minimize the effect of environmental stressors and put up
wide range of effects on seagrass beds to protect these
plants from fatal damage (Coles and Fortes, 2001;
Kenworthy et al., 2006).

Another benefit of genotype diversity for ecosystems is
supports stability of environmental and is also related to
morphological plasticity of plants (Williams and Heck,
2001; Lewontin 1964). Increase of shoot density was
beneficial for epiphytic invertebrates or other epifaunal
organisms to refuge against a predator (Williams and
Heck, 2001). Procaccini and Piazzi (2001) also reported
that seagrass rhizome with higher elongation and
ramification value was obtained from the population with
higher genetic polymorphism. Thus, a high density of
seagrass not only provides high productivity of the tidal
zone but also serves as carbon sequestration, especially for
E. acoroides and moreover, reduced impact of climate
changes (Williams, 2001).

5. Conclusion

Seagrass T. hemprichii and E. acoroides were
identified and verified, and they inhabited in Labuhan
Beach, Lamongan Regency. Even though inhabiting
anunfavorable area, the population of seagrass in Labuhan
Beach provides high genetic diversity. The astonishing
result indicates that genetic diversity of seagrass
population in Labuhan is higher than in Baluran National
Park, which is a conserved region. Therefore, the
population of seagrasses in Labuhan beach is ideal to be a
donor material for coastal restoration. Nonetheless, the
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sourcing ecosystem should be kept maintained for the
sustainability of seagrass ecosystem.
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