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IDENTIFICATION AND PATHOGENICITY TEST OF
SOME BACTERIA ISOLATED FROM WILD AND
FARMED SPINY LOBSTER Panulirus homarus

[Identifikasi dan Uji Patogenisitas Bakteri yang Diisolasi dari Lobster Panulirus homarus
Alam dan Budidaya]

Sudewi ™, Zeny Widiastuti, Indah Mastuti and Ketut Mahardika

Institute for Mariculture Research and Fisheries Extension (IMRAFE)
Dusun Gondol, Desa Penyabangan, Kec. Gerokgak, Kab. Buleleng-Bali. 81101
email: dewigrim@gmail.com

ABSTRAK

Populasi bakteri dalam budidaya lobster dapat memberikan efek yang menguntungkan maupun merugikan, tergantung pada kondisi yang
ada. Oleh karena itu, dilakukan penelitian ini untuk mengidentifikasi dan melakukan uji patogenisitas beberapa isolat bakteri yang berasal
dari spiny lobster Panulirus homarus alam dan budidaya. Sampel lobster dewasa dari hasil budidaya diperoleh dari Pangandaran dan
Lombok, sementara lobster alam dikoleksi dari Lombok, dengan masing-masing lima ekor lobster. Bakteri diisolasi dari usus bagian tengah,
insang, hepatopankreas, dan dari daging lobster. Identifikasi bakteri dilakukan menggunakan metode molekuler. Uji patogenisitas dilakukan
melalui injeksi intramuskuler 0,1 ml suspensi bakteri dengan kepadatan 7x10°cfu/ml untuk setiap delapan isolat bakteri terhadap masing-
masing tiga ekor lobster yang sehat. Penelitian kami berhasil mengidentifikasi enam isolat bakteri berdasarkan kemiripan sekuens nukleotida
yang tinggi dengan Shewanella algae, Bacillus firmus, Vibrio alginolyticus, Tenacibaculum lutimaris, Pseudomonas sp. dan Vibrio sp.,
sedangkan dua isolat yang lain kami nyatakan sebagai Unidentified-1 dan Unidentified-2 karena kemiripan sekuens nukleotidanya rendah
(< 97%). Uji patogenisitas menunjukkan tidak adanya mortalitas lobster yang diinjeksi dengan bakteri-bakteri tersebut. Hal tersebut
kemungkinan disebabkan oleh dosis injeksi yang rendah untuk dapat menyebabkan infeksi bakteri terutama untuk Vibrio. Kemungkinan lain
yaitu bakteri tersebut memang tidak bersifat patogen terhadap lobster atau bahkan memiliki potensi sebagai bakteri probiotik.

Kata kunci: identifikasi, patogenisitas, bakteri, Panulirus homarus, spiny lobster.

ABSTRACT

The bacterial populations in the farming of spiny lobster could have either beneficial or harmful effects depending on the prevailing
conditions. We designed this study to identify and to perform a pathogenicity test of some bacteria isolated from wild and farmed spiny
lobsters Panulirus homarus. The adult farmed lobsters were obtained from Pangandaran and Lombok coastal areas, while the wild lobsters
were collected from Lombok, with five lobsters for each location. The bacteria were isolated from the midgut, gill, hepatopancreas, and
muscle tissues of the lobsters. The identification of the bacteria was carried out by molecular methods. Pathogenicity test was performed by
intramuscular injection of 0.1 ml bacterial suspensions at the density of 7x10 cfu/ml into each three adult apparently healthy lobsters for
every eight bacterial isolates. Our study identified six bacterial isolates that exhibited high homology of a nucleotide sequence with
Shewanella algae, Bacillus firmus, Vibrio alginolyticus, Tenacibaculum lutimaris, Pseudomonas sp. and Vibrio sp., while two isolates were
reminded unidentified due to low nucleotide similarities (< 97%). The pathogenicity test showed that there was no mortality of lobsters
injected with those bacterial isolates. This may because the dose of injection was too low to induce bacterial infection particularly for
Vibrio, or the bacteria were not pathogenic for lobster or even have the potency as probiotic bacteria.

Keywords: identification, pathogenicity, bacteria, Panulirus hom arus, spiny lobster.

INTRODUCTION
Microbial population in aquaculture plays an

genera associated with  crustaceans
considerable economic losses. Various strains of

causing

essential role, such as being a subject of refined vibrios are known to cause diseases in numerous
balance in the relationship between the host and
environment. Disease outbreaks which may affect
severely the host could occur when the balance is
disturbed. In the aquaculture environment, microbia

access the host by colonizes proliferation in the gills

crustaceans such as prawn and lobster. Vibrio
harveyi had been detected by PCR method in live
lobsters Panulirus homarus of the size ranging from
45 mm to 50 mm in India (Leslie et al., 2013).

Data on the microbial of spiny lobster

and it’s spreading, affecting in both harmful and
beneficial ways depending on the existing conditions
(Immanuel et al., 2006).

In crustaceans, colonization of microbial in the
intestine has great consequence in healthy conditions
(Immanuel et al., 2006). Vibrio is the most frequent

*Kontributor Utama

P. homarus had been available in live transportation
process (Immanuel et al., 2006). In addition, Vibrio
spp. in the hemolymph of P. homarus had been
detected by molecular method by Raissy et al
(2011). These several previous studies had been done
only to know the bacterial communities of
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P. homarus, not on the pathogenicity of those
bacteria. To date, information on the pathogenicity of
some bacteria isolated from wild and farmed
P. homarus particularly in Indonesia still lacks and
poorly known. Identification of bacteria from wild
and farmed lobster had been done only in Lombok
by using biochemical methods (Lasmika, 2015),
despite the fact that molecular characterization
methods are currently widely used for analysis of
various bacterial species (Maiti et al., 2009).
Therefore, the present study was carried out to
perform bacterial identification by molecular
methods to obtain more reliable data, and to conduct
pathogenicity test of some bacteria isolated from
wild and farmed spiny lobster P. homarus.

MATERIALS AND METHODS
Bacterial isolation

Five wild lobsters were randomly captured from
Lombok coastal areas by fishermen for this study
purpose, while five farmed lobsters were obtained by
random sampling from net cages each in Lombok
and Pangandaran, in 2016. The average weight of the
wild lobsters from Lombok was 84.34+£20.69 g,
while the average weight of the farmed lobsters from
Lombok was 211.6+34.16 g and from Pangandaran
was 128.95£30.07 g.  All the samples were
transported by dry method to Institute for
Mariculture Research and Fisheries Extension
(IMRAFE), Gondol-Bali for bacterial isolation and
identification.

The gill, mid gut, hepatopancreas, and muscle
tissues of the lobsters were aseptically collected,
liquefied, and homogenized. The tissue homogenates
were quantitatively diluted (serial 10-fold dilutions)
with sterile seawater, and 100 pl of each sample was
then separately spread plated onto Marine Agar
(MA) and TCBS Agar (Payne et al, 2007).
Subsequently, they were incubated at 25 °C for 24 h.
Then, the separated
according to its characteristics including their size,
shape, structure, edge, surface, and color. Each
colony type was streaked onto MA or TCBS agar,

bacterial colonies were

and purified by a second or a third plating using the
same medium. Each purified colony was then
inoculated into marine broth, incubated at 25 °C for
24 h, and harvested by centrifugation at 6000 rpm for
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5 minutes to obtain bacterial pellet. The pellets were
kept at -20 °C  until used for genomic DNA
extraction.

Random Amplified Polymorphic DNA (RAPD)-
PCR Assay

Molecular identification of bacterial isolates
was performed by PCR-based DNA finger printing
method that was random amplified polymorphic
DNA (RAPD) using random primers to detect
variations in the sequence of DNA at sites in the
genome (Maiti et al., 2009). Bacterial pellets of
8 apparently different colonies of bacteria were
selected for RAPD analysis. Isolation of bacterial
genomic DNA was done using Presto Mini gDNA
Bacteria kit (Geneaid) according to the
manufacturer’s manual. The extracted DNA was then
amplified for RAPD-PCR assay using universal pri-
mer 2AAM2 (Haryanti et al., 2011) to determine its
genetic variance. The oligonucleotide sequences of
the primer were 5°- CTG CGA CCC AGA GCG -3’.
PCR reaction for the RAPD analysis was
contained 5x Green GoTaq reaction buffer
(PROMEGA), dNTP (10mM), primer 2AAM?2
25uM), MgCl (25mM), GoTaq DNA Polymerase
(5u/ul), NFW, and template DNA with a total
reaction of 10 pul. Thermal cycling conditions were
as follows: denaturation at 95 °C for 2 min, 2 cycles
of the first round at 95 °C for 15 s, 45 °C for 15 s and
70 °C for 1 min. The second round (38 cycles) at 94
°C for 5 s, 45 °C for 15 s and 70 °C for 30 s. Final
extension at 70 °C for 3 min. The PCR products were
then subjected to gel electrophoresis (2% of agarose)
in 1x TBE buffer, at 100 V and 200 mA for 90 min.
DNA was stained using 0.5 pg/ml ethidium bromide,
measured using 100 bp DNA ladder (Solis Biodyne)
and visualized under a UV transiluminator. Bacterial
isolates showed different pattern of DNA band
suggested its genetic variance that indicated different
species of bacteria.

PCR for gene sequencing

Each genomic DNA of eight different bacterial
isolates (based on RAPD analysis) was subjected to
PCR using universal primer set for gene sequencing.
A fragment of the 16S rRNA gene was PCR
amplified for each genomic DNA sample using
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forward primer 27F (5' - AGA GTT TGA TCM TGG
CTC AG - 3") and reverse primer 1492R (5' - ACG
GYT ACC TTG TTA CGA CTT - 3"), as described
by Hongoh et al. (2003). The genomic DNA was
amplified in 10 x PCR buffer, ANTP (10mM), Taq
DNA Polymerase (QIAGEN) (2.5 u/reaction), primer
27F (10 uM), primer 1492R (10 pM), NFW, and
template DNA to a total volume of 50 pl. PCR
conditions involved initial denaturation at 94 °C for
3 min, denaturation at 94 °C for 1 min, annealing at
54 °C for 1 min, extension at 72 °C for 1 min, and
final extension at 72 °C for 10 min. Visualization of
the PCR products on a 1.5 % agarose gel was made
to check succesfull amplification of the 16S rRNA
fragment. The remaining PCR products were
prepared for gene sequencing by purification using a
QIAquick PCR purification kit (Qiagen). Gene
sequencing was accomplished for the forward and
reverse directions using the 27F and 1492R primers,
respectively, by 1% BASE DNA sequencing
Malaysia. Approximately 1492 bp of unambiguous
sequence was attained in both directions, and species
identification was
sequences obtained in this study to the GenBank
database by the BLASTn program
(blast.ncbi.nlm.nih.gov/Blast.cgi). Minimal matches
were at > 97% identity (Rungrassamee ef al., 2014).

finished by comparing the

Pathogenicity test

A random selection of 24 apparently healthy
P. homarus were distributed in nine plastic aquaria
(75%50%x50 cm) containing 80 L of sea water,
stocked at a density of three lobsters per aquarium.
The tested lobsters were acclimatized in the aquaria
for two days. The aquaria were supplied with sea
water and continuous aeration was provided by using
a blower. They fed on trash fish at satiation, at 08:00
am and 15:00 pm. The pathogenicity test was
conducted for eight bacterial isolates that were
Pa-U5-2, Pa-I13-1, Pa-U4-1 and Pa-Hp5-1 which
were isolated from wild lobsters from Pangandaran,
and L-B-U1, L-A-12-4, L-B-11-2, and L-A-D1 which
were isolated from wild and farmed lobsters from
Lombok. Suspension of the bacteria was prepared by
culturing of each bacterial isolates for 24 h in Marine
Broth. Each lobster from group 1 to group 8 was
inoculated intra-musculary (IM) with 0.1 ml of each

prepared bacterial suspension (7x10°cfu/ml). The
ninth group of lobster was inoculated IM with 0.1 ml
of sterile Phospat Buffer Saline (PBS) and this group
served as negative control. The pathogenicity test
was performed for 5 days.

RESULTS
Molecular identification of the bacterial isolates

In this study, RAPD-PCR fingerprints using
universal primer 2AAM2 generated eight different
RAPD patterns which revealed that the eight
bacterial isolates had different genetic variations
indicated by different size of DNA band measured
using 100 bp DNA ladder (Fig. 1). These results
implied that these isolates were different species of
bacteria. Therefore, all the isolates were then
subjected to PCR using primer set 27F and 1492R
(Fig. 2) in order to determine the identity of the
bacteria by performing gene sequencing analysis.

Results of nucleotide sequence analysis using
BLAST search were presented in Table 1. Gene
sequences of Pa-U5-2 isolate revealed 100%
nucleotide similarities with the sequences of
Shewanella algae strain CUMBSA 01-A1 (Gen Bank
accession no. KY072884.1). Therefore, Pa-U5-2 that
isolated from the mid gut of the farmed lobster from
Pangandaran was ultimately identified as Shewanella
algae. Bacterial solates Pa-Hp5-1 and Pa-13-1 that
were isolated from the hepatopancreas and the gill of
the farmed lobsters form Pangandaran were
exhibited 100% and 97% identity with Bacillus
Sfirmus strain TP6 and Vibrio alginolyticus strain
H4C2, respectively. Furthermore, L-B-U1 and L-B-
I1-2 that were isolated from the mid gut and the gill
of the farmed
chategorized as unidentified-1 and -2 because
homology of its nucleotide sequences was <97%.
Lastly, L-A-I12-4 and L-A-D1 that isolated from the
gill and muscle tissues of the wild lobsters from
Lombok, and Pa-U4-1 that isolated from the mid gut
of the farmed lobster from Pangandaran were
determined as lutimaris,
Pseudomonas sp. and Vibrio sp., respectively, with

lobsters from Lombok were

Tenacibaculum

their similarity of nucleotide sequence 98%, 99%
and 100% respectively.
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M 1 23 45 6 7 8

Figure 1. Results of PCR on genomic DNA of eight bacterial isolates from wild and farmed lobster

Panulirus homarus using primer 2AAM2 for RAPD analysis. M: Marker DNA Ladder 100 bp.
1-8: isolate ID: Pa-U5-2, Pa-Hp5-1, Pa-I3-1, L-B-U1, L-A-12-4, L-B-11-2, L-A-D1, and Pa-U4-1.
All bacterial isolates showed different genetic diversity that indicated by the differences in the
DNA band patterns. It could be stated that these isolates were different species of bacteria (Hasil
PCR dari DNA genom &8 isolat bakteri lobster Panulirus homarus alam dan budidaya
menggunakan primer 2AAM?2 untuk analisis RAPD. M: Marker DNA Ladder 100 bp. 1-8:
identitas isolat: Pa-U5-2, Pa-Hp5-1, Pa-13-1, L-B-Ul, L-A-12-4, L-B-11-2, L-A-DI, dan Pa-U4-1.
Seluruh isolat bakteri tersebut menunjukkan keragaman genetika yang berbeda yang ditandai
dengan pola pita DNA yang berbeda. Dengan demikian dapat dinyatakan bahwa delapan isolat
bakteri tersebut merupakan spesies bakteri yang berbeda)

M 1 2 3 45 6 7 8

., kL <« 1492 bp

Figure 2. Results of PCR on fragment of the 16S rRNA gene for eight bacterial isolates from wild and
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farmed lobster Panulirus homarus using universal forward primer 27F and reverse primer 1492R
for gene sequencing. M : Marker DNA Ladder 100 bp. 1-8: isolate ID: Pa-U5-2, Pa-Hp5-1, Pa-13-
1, L-B-Ul, L-A-12-4, L-B-11-2, L-A-D1, and Pa-U4-1. Approximately 1492 bp of unambiguous
sequence was attained in both directions [Hasil PCR untuk fragmen gen 16S rRNA dari delapan
isolat bakteri lobster Panulirus homarus menggunakan primer universal 27F dan 1492R untuk
sekuensing gen. M : Marker DNA Ladder 100 bp. 1-8: identitas isolat: Pa-U5-2, Pa-Hp5-1,
Pa-13-1, L-B-Ul, L-A-12-4, L-B-11-2, L-A-DI, dan Pa-U4-1. Sekuen DNA yang jelas dengan
ukuran sekitar 1492 bp diperoleh dari kedua arah (27F dan 1492R)]
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Table 1. Sequence identity of eight bacterial isolates from wild and farmed lobster Panulirus homarus based
on analysis of homologous sequences using BLASTn program. The bacteria were chategorized as
“unidentified” when the homologous sequences (similarity) was <97% (Identitas sekuen delapan
isolat bakteri dari lobster Panulirus homarus alam dan budidaya berdasarkan analisis kemiripan
sekuen menggunakan program BLASTn. Isolat bakteri dinyatakan sebagai “tidak teridentifikasi”
Jika kemiripan sekuens <97%)

No. Isolate ID Closest species (Spesies terdekat) Database Similarity
(Identitas accession (kemiripan
isolat) number sekuen)
(Nomor akses
database)
1 Pa-U5-2 Shewanella algae strain CUMBSA 01-Al KY072884.1 693/693 (100%)
16S ribosomal RNA gene
2 Pa-Hp5-1 Bacillus firmus strain TP6 16S ribosomal KX870874.1 373/373 (100%)
RNA gene
3 Pa-13-1 Vibrio alginolyticus strain H4C2 16S KX966482.1 567/587 (97%)
ribosomal RNA gene
4 L-B-U1* Vibrio alginolyticus partial 16S rRNA gene ~ FR687009.1 140/146 (96%)
5 L-A-12-4 Tenacibaculum lutimaris strain HNS041 IN128275.1 184/188 (98%)
16S ribosomal RNA gene
6 L-B-11-2** Lysinibacillus fusiformis strain Ma-Su CE- GQ501071.1 986/1127 (87%)
CRI 2 168 ribosomal RNA gene
7 L-A-D1 Pseudomonas sp. TSWCW16 16S GQ284461.1 922/935 (99%)
ribosomal RNA gene
8 Pa-U4-1 Vibrio sp. P15 16S ribosomal RNA gene KR075019.1 760/760 (100%)

Notes (keterangan): * Unidentified-1 (tidak teridentifikasi-1), ** Unidentified-2 (tidak teridentifikasi-2)

Pathogenicity test

The mortality rate was 0% in all groups in
which lobsters were injected IM with the bacteria
as well as in the control group. Pathogenicity test
using eight bacterial isolates for five days also
demonstrated no symptoms of bacterial infection in
the tested lobsters (Table 2).

DISCUSSION

In our study, we have executed RAPD-PCR
molecular methods to differentiate eight bacterial
isolates from the wild and farmed lobster. RAPD-
PCR was exploited using primer 2AAM2 produced
well distinguishable amplicons. Therefore, the
isolates were then subjected to PCR for gene
sequencing, and followed by analysis of
homologous sequence by BLASTn program to
know the identity the bacterial isolates.

The present study identified some bacteria
inhabited in wild and farmed spiny lobster
P. homarus. The mid gut was inhabited by

Shewanella  alga  and  Vibrio  sp. The
hepatopancreas was populated by Bacillus firmus.
The gill was colonized by Vibrio alginolyticus and
Tenacibaculum Iutimaris, while the muscle was
dwelled by Pseudomonas sp. Other species of
bacteria found by Lasmika (2015), included Vibrio
damsella, V. parahaemolyticus, V. mimicus,
V. alginolyticus, and Proteus rettgeri were
obtained from wild lobster, whereas V. damsella,
V. cholerae, Acinetobacter sp., V. mimicus,
V. fluvialis and Enterobacter aerogenes were
discovered from farmed lobster in Telong-Elong
bay, East Lombok (Lasmika, 2015). Lasmika
(2015) conducted bacterial identification by using
biochemical method, while in our study, we used
molecular method.

In other country, in The Persian Gulf, the wild
population P. homarus also indicated the presence
of various Vibrio species in its hemolymph. Four
Vibrio species had been detected were Vibrio

vulnificus, Vibrio alginolyticus, Vibrio mimicus
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Table 2. Results of bacterial pathogenicity test in lobster Panulirus homarus by intramuscular
injection of 0.1 ml suspension of 8 bacterial isolates at density of 7 x 10° cfu/ml (Hasil uji
patogenisitas bakteri pada lobster Panulirus homarus dengan injeksi intramuskuler 0,1 ml
masing-masing suspensi 8 isolat bakteri dengan kepadatan 7 x 10° cfu/ml)

No. Bacterial isolates (Isolat Number of lobsters Mortality
bakteri) (Jumlah lobster) (Mortalitas)

1 Pa-U5-2 Shewanella alga 3 0

2 Pa-Hp5-1 Bacillus firmus 3 0

3 Pa-I3-1 Vibrio alginolyticus 3 0

4  L-B-UI Unidentified-1 3 0

5 L-A-12-4 [T er.zacib'aculum 3 0

utimaris

6 L-B-11-2 Unidentified-2 3 0

7 L-A-D1 Pseudomonas sp. 3 0

8 Pa-U4-1 Vibrio sp. 3 0

9 Injected with PBS (as negative 3 0
control)

and Vibrio harveyi. These spesies were identified
by using biochemical as well as molecular methods
(Raissy et al., 2011; 2012).

In term of the pathogenicity test, our results
demonstrated that there was no mortality of lobster
recorded during five days of the test. The bacteria
were possibly not pathogenic to the lobsters or
might that the density of the bacteria was not
adequate to induce disease infections.

In this study, S. alga did not causing any
bacterial disease symptoms and no reports or
published articles on diseases caused by this
bacterium in any other mariculture species in the
world. S. alga is known as indigenous marine
bacteria, and as human pathogen causing skin and
soft tissue infections (Goyal et al, 2011),
osteomyelitis (Botelho-Nevers et al., 2005),
abscesses, cellulitis, septicemia, gastroenteritis
(bloody diarrhea) and death (Richards et al., 2008;
Stanimirova et al., 2015). S. alga had been found
in shellfish (Richards et al., 2008), and infecting
human through raw seafood consumption or under-
cooked seafood (Myung et al., 2009). Our results
confirmed that S. alga could also inhabit in the mid
gut of spiny lobster P. homarus, therefore, it is
requested to remove the mid gut and avoid
consuming raw or under-cooked lobsters.
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The pathogenicity test showed that Bacillus
firmus was not pathogenic to P. homarus. Another
study also indicated that B. firmus did not cause
either disease signs or mortalities when injected
intraperitoneally or intramuscullary into
Orechromis niloticus (Aly et al., 2008). The
researchers stated that B. firmus which isolated
from the stomach of O. niloticus exhibited potential
probiotic activity. In addition, Bacillus spp. isolated
from pylllosoma P. ornatus showed probiotic
activity in promoting significant growth (Wietz,
2007).

Our experiment demonstrated that injection of
Vibrio alginolyticus and Vibrio sp. did not caused
in any mortality. This result was contradictory to
the previous study by Abraham et al. (1996).
Intramuscular injections of V. alginolyticus which
was isolated from exoskeleton lessions and
haemolymph at a level of > 1.00 x 10* cells/lobster
caused in 100% mortality in P. homarus (Abraham
et al., 1996). This different finding might due to low
concentration of the bacteria injected in this study
that was only 7 x 10° cfu/ml. Vibrios are a common
portion of the bacterial flora in aquaculture rearing
environments and formerly considered to be
predominantly opportunistic pathogens (Gomez-Gil
et al., 1998). However, some more newly occurring
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diseases in aquatic crustaceans have been affected
by Vibrio species which perform more like true
pathogens than opportunistic intruders (Lightner et
al., 1992 in Raissy et al., 2011).

Further, data on the pathogenicity of
Tenacibaculum lutimaris has not been available in
other literatures, and our results also showed that
there were no disease symptoms neither mortality
of lobsters injected with this bacterium.
T. lutimaris is a species from the genus
Tenacibaculum, which previously classified as
genus Flexibacter (Yoon et al., 2005). Other
researcher stated that 7. [utimaris exhibited
phylogenetic relationship to 7. cellulophagum and
T. mesophilum (Wietz, 2007). T. mesophilum that
isolated from pylllosoma P. ornatus was discovered
as potential probiotic bacterium capable in clearing
of a pathogenic Vibrio harveyi CO71 in colony
assay (Wietz, 2007). Bacterial isolates L-A-D1 that
homologous with Pseudomonas sp. in our study
was not caused in either mortality or bacterial
disecase symptoms. Other species of bacteria,
Pseudomonas perolens which is gram-negative
species is also not pathogenic to lobster Homarus
americanus (Mori and Stewart, 2006).

In our study, the density of bacterial isolates
injected for pathogencity test was considered low
compared to other study, and therefore, there was
no pathogenicity effects of the bacteria. It is
expected that higher bacterial density would cause
in different pathogenicity results and it is likely to
found threshold of bacterial density which caused
in mortality.

CONCLUSION

The present study identified six bacterial
isolates from the wild and farmed spiny lobster
Panulirus  homarus that demonstrated high
similarity of nucleotide sequence with Shewanella
algae, Bacillus firmus, Vibrio alginolyticus,
Tenacibaculum lutimaris, Pseudomonas sp. and
Vibrio sp. Two isolates were remained unidentified
as (Unidentified-1 and Unidentified-2) due to low
of sequence similarity (< 97%). There were no
bacterial isolates causing mortality of lobsters
which were administered by intramuscular
injection. It could be stated that the dose of

injection (7x10°fu/ml) was too low to induce
bacterial infections especially for Vibrio. Other
bacteria were possibly not pathogenic to lobster, or
have the potency as probiotic bacteria. We
suggested further performing examination on the
potency of the bacteria as probiotic for spiny
lobster farming.
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RHIZOSPHERE FROM MALAKA, EAST NUSA TENGGARA, AND THEIR ROLE ON PLANT GROWTH
PROMOTION ON MARGINAL LAND

[Karakter Fisiologi Bakteri yang Diisolasi dari Rizosfer Pisang asal Malaka, Nusa Tenggara Timur, dan
Peranannya sebagai Pemacu Tumbuh Tanaman pada Lahan Marjinal]

Toga P. Napitupulu, Atit Kanti GQid I Made SUAIARA ......c.cooooeveeereeieeneesieeesssisemesessssssessssessssassssestsssssssssessssssassssessssssnssssess

KOMUNIKASI PENDEK (SHORT COMMUNICATION)

AKTIVITAS LARVISIDAL EKSTRAK ETIL ASETAT DAN HEKSANA DARI FILTRAT Beauveria bassiana
TERHADAP Aedes aegypti

[Larvicidal Activity of Ethyl Acetate and Hexane Extract from Beauveria bassiana Filtrate Agamst Aedes aegyprfl
I Nyoman Pugeg Aryantha dan Wahyu Setyaji Dwiantara .. e i e R e SR T

NEW RECORD OF EURYCOMA APICULATA A.W. BENN (SIMAROUBACEAE) FROM FOREST
RESERVE OF KENEGERIAN RUMBIO, RIAU, INDONESIA

[Rekaman Baru Eurycoma apiculata A.W. Benn (Simaroubaceae) dari Hutan Larangan Adat Kenegerian
Rumbio, Riau, Indonesia|
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