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Genetic diversity

Aris Winaya1,♥, Maftuchah1, Maria Jose Izquierdo
Rico2, Suyatno1, Dwi Prasetyo1
1

AO-01
The role of genetic diversity on cacao
sustainability in Central Sulawesi, Indonesia
Muslimin♥, I Nengah Suwastika, Zainuddin,
Wahyuningsih Wijayanti
Department of Biology, Faculty of Mathematics and Natural Sciences,
Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl. Sukarno Hatta
Km 9, Tondo, Palu 94118, Central Sulawesi, Indonesia. Tel./fax.: +62451-422844. ♥email: madjidmuslimin@gmail.com

The genetic of cacao clones have many various of diversity
in area cacao farm, that is shown on the morphology of its
fruit. Commonly, development of cacao in Central
Sulawesi, Indonesia using national varieties or clones from
Coffee and Cacao Research Institute in Jember were RCC
70, RCC 73, ICS 13, ICS 60, TSH 858, Pa 300, UIT 1, GC
7, and hybrid cacao. Also, the clones from local farming
exploration were Sulawesi 1, Sulawesi 2, MCC 01, MCC
02, ICCRI, panther, Irian, and Medan has begun to develop
in Central Sulawesi. This study was aimed to find the best
of varieties or clones from area cacao farm which has
developed in Central Sulawesi, that selection criteria were
high yields, beans of well-qualified, and more resistance to
pests and diseases such as cacao pod borer and vascularstreak dieback. The result showed that Sulawesi 1 (S1),
Sulawesi 2 (S2), MCC 01, MCC 02, Irian, and Iccri 1 were
potential clones in production, yield, and its resistance to
pest and diseases. Hence, those clones have potentially
developed in the future
Cacao, genetic diversity, sustainability

AO-02
Phenotypic diversity of Asian Palm Civet
(Paradoxurus hermaphroditus) in Bali, Indonesia:
as a basis for identification of genetic variations

Department of Animal Science, Faculty of Agriculture and Animal
Husbandry, Universitas Muhammadiyah Malang. Kampus III: Jl. Raya
Tlogomas No. 246, Malang 65145, Jawa Timur. Telp. +62-431-460948,
463513, 464318-319, Fax. +62-341-460782, ♥email: winaya@umm.ac.id
2
University of Murcia, Spain

This study aimed to determine the phenotypic diversity of
Asian Palm Civet (Paradoxurus hermaphroditus) in Bali
Province, Indonesia. The qualitative characteristics of Bali
civet on hair color were variation from brown-gray, black,
brown-yellow and gray-white. While, the body sizes
between subpopulations were not significantly different
(P>0.05), but between age of group was very significantly
different (P<0.01), except on end tail circumference was
significantly (P<0.05). The highest diversity of body size
was found in Bangli subpopulation and the group of below
one year age. The body size characters were showed
significance different (P<0.05) on body weight, body
length, chest circumference and chest width. The
subpopulation group of Gianyar and Bangli have a high
purity of Bali civet strain as much as 88.9% and 85.2%.
Based on the total canonical structure analysis showed that
the body sizes could be a differentiator based on tail length
(1.044) and body length (0.756) in canonical 1, and body
height (0.956) and head width (0.942) in canonical 2. The
determination of genetic distance based on body size
characters showed that three subpopulations (Tabanan,
Gianyar, and Denpasar) were quite close, while Bangli
subpopulation was far in genetic distance to all of
subpopulations.
Bali civet, Mahalanobis, phenotypic, genetic, Paradoxurus
hermaphroditus

AP-01
Molecular identification of proteolytic bacterium
isolated from rumen of Aceh Cattle
Cut Dahlia Iskandar, Masda Admi, Safika, Darmawi,
Ummu Balqis♥
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Faculty of Veterinary Medicine, Universitas Syiah Kuala. Jl. Tgk. H.
Hasan Krueng Kale No. 4 Darussalam, Banda Aceh 23111, Indonesia.
Tel.: +62-651-7551517, ♥email: ummu.balqis@unsyiah.ac.id

The purpose of this study to analyze the presence of
proteolytic bacterium from the rumen of Aceh cattle by
16S rRNA gene sequencing. Amount of 10 rumen liquid
specimens from the local abattoir in Banda Aceh, Indonesia
were examined for the presence of the proteolytic
bacterium. The specimens were streaked on Petri dishes
that contained skim milk agar (Difco Laboratories, Detroit,
MI, USA) and incubated under an anaerobic conditions at
39oC for 48 h. Colonies showing a characteristic
appearance of white translucent colony on the agar were
considered for further identification. Genetic identification
was based on 16S rRNA gene sequencing and or PCR. A
sequence similarity search was performed by searching the
GeneBank database with BLAST. Neighbor-joining
dendrograms were constructed by using MEGA. The result
showed that the comparison of the 16S rRNA gene
sequence with sequences the type strains of closely related
species of the genus Enterobacteriaceae showed that is
shared highest sequence similarity with an enteric
bacterium.
Aceh cattle proteolytic, rRNA gene, rumen

Diversity of Species

of fruit flies was the most dominant species and obtained
from 7 host plants. The number of fruit flies species
attracted to CL and ME was 11 and 7 respectively
indicating that cue lure is more effective at capturing
various species of fruit flies. The most visited host plant by
fruit flies is the cucumber and the highest diversity of fruit
flies recorded from Donggala District.
Attractant, diversity, Central Sulawesi, fruit flies

BO-02
Inventory invasive plant in Tadulako University,
Central Sulawesi, Indonesia
Moh. Iqbal♥, Sahlan, Nofri Ariyanto, Ramadhanil
Pitopang
Department of Biology, Faculty of Mathematics and Natural Sciences,
Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl. Sukarno Hatta
Km 9, Tondo, Palu 94118, Central Sulawesi, Indonesia. Tel./fax.: +62451-422844. ♥email: iqbalmoh89@gmail.com

Plants invasive is species be attention in the world cause
quite dangerous for the environment. The aim of this study
to inventory invasive plants in the Tadulako University.
The Methods using exploration technique with exploring
every areas in the research sites. The results are 50 species
into 23 families. Poaceae most founded in every sites with
9 species such as Cenchrus brownii, Chloris barbata,
Chloris gayana, Dactylotenium aegyptum, Digitaria
bicornis, Digitaria longiflora, Eleusine indica, Eragrostis
tenela, and Melenis repens. Invasive plant in Tadulako
University still not be harm for the environment.

BO-01

Exploration, invasive plant, Tadulako University

Diversity of fruit flies (Diptera: Tephritidae)
attracted to methyl eugenol and cue-lure in
Central Sulawesi, Indonesia

BO-03

Shahabuddin♥, Hasriyanty, Hamri
Department of Plant Pest and Diseases, Faculty of Agriculture,
Universitas Tadulako. Bumi Tadulako Tondo, JI. Soekarno Hatta Km. 9,
Palu 94118, Central Sulawesi, Indonesia. Tel./fax.: +62-451-429738.
♥
email: shahabsaleh@gmail.com

Fruit flies is one of main pest of fruit crops in Indonesia
including in Central Sulawesi, the heart of Wallacea region.
Unfortunately little is known about fruit flies diversity in
this area. This study aimed to assess diversity of fruit flies
from some host plants attracted to methyl eugenol (ME)
and cue-lure (CL). The study was conducted in cucumber,
tomatoes, chili, rambutan, durian, mango and jackfruits
garden at Donggala District, Sigi District and Palu City of
Central Sulawesi, Indonesia. ME and CL were applied for
20 minutes at the leaf surface of the host plant to attract and
collect fruit flies. The study recorded 11 species of fruit
flies that is Bactrocera papayae, B. tryoni, B. umbrosa, B.
cucurbitae, Batrocera sp., B. dapsiles, B. atramentata, B.
musae, B. carambolae, B. trivialis and B. albistrigata Of
all species found B. papayae, the most destructive species

Observation on Phytophthora palmivora, causing
black pod disease and Oncobasidium theobromae,
causing vascular streak dieback on cocoa
plantation in Sigi District of Central Sulawesi,
Indonesia
Umrah♥, Yusran, I Nengah Suwastika
Department of Biology, Faculty of Mathematics and Natural Sciences,
Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl. Sukarno Hatta
Km 9, Tondo, Palu 94118, Central Sulawesi, Indonesia. Tel./fax.: +62451-422844. ♥email: umrah.mangonrang62@gmail.com

Cacao, Theobroma cacao, is one of the major agronomic
commodity which plays importance role in Indonesian
economic improvement. Central Sulawesi, Indonesia is one
of production center for this commodity, which needs to be
improved regarding production processes, including
farming, post harvesting, and marketing steps. It's expected
that these management could give effect on rising
productivity and its sustainability. So far, the main problem
on cacao farming is dealing with pest and diseases, i.e. Pot
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Rot (caused by Phytophthora palmivora) and Vascular
Streak Dieback (VSD) (caused by Oncobasidium
theobromae) diseases. Continuous of its infection, causing
significant limitation in production and decreasing of beans
quality. Due to this condition, it’s urgently done on field
observation and identification, which current factors
involved in pathogens attack and spreading. Here we
provide recent data, based on explorative and descriptive
observations related to those diseases, over the farming
area of Sigi in Central Sulawesi, Indonesia. This
observation was done in the period of January-June, 2017.
The aim of this study was focused on identification of the
environmental factors which involved in Black Rot and
VSD attracts. Outcome of this study shows that pathogens
attack is close related to several factors, including (i)
sanitation around plant, (ii) humidity during wet season,
(iii) present of scar on fruits, due to previous pest and
diseases attack, (iv) limitation in nutrients. Symptoms of
Phytophthora can be observed based on the blackish color,
partially or hold over the cacao pot surface, while
symptoms of Oncobasidium attack can be seen as
yellowish in color of leaves and a lot of leaves fall down
from the petiole/twig.
black pod disease, Oncobasidium theobromae, Phytophthora
palmivora, Theobroma cacao, Vascular Streak Dieback

BO-04
The local Isolate fungi of Aspergillus aculeatus
from cocoa plant rhizosphere (Theobroma cacao)
Abdul Rahim Thaha1,♥, Umrah2, Asrul1
1

Department of Agrotechnology Faculty of Agriculture, Universitas
Tadulako. Bumi Tadulako Tondo, JI. Soekarno Hatta Km. 9, Palu 94118,
Central Sulawesi, Indonesia. Tel./fax.: +62-451-429738. ♥email:
abdulrahim.thaha@gmail.com
2
Department of Biology, Faculty of Mathematics and Natural Sciences,
Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl. Sukarno Hatta
Km 9, Tondo, Palu 94118, Central Sulawesi, Indonesia.

Exploration of soil microorganisms that have habitat in the
cocoa plant rhizosphere needs to be done to identify the
species and to examine further about the existence and
contribution on the surrounding plants. Isolation and
identification is the first step in determining the potential
and empowerment of such rhizosphere microorganisms.
The fungi microorganisms including abundant can be
found which can be the object of observation in this study,
one of which belongs to the genus Aspergillus. The
research objectives were identification and description of
Aspergillus aculeatus isolate fungus from cocoa plant
rhizosphere in Sigi District, Central Sulawesi, Indonesia,
carried out from January to July 2017. The research was
conducted by an explorative and descriptive method. The
sampling location is set in Kecamatan Palolo, Sigi District,
Central Sulawesi-Indonesia, because that the location is
one of the cocoa production centers. Potato Sucrose Agar
(PSA) that used as an isolation medium, by sampling the
soil in the cocoa plant rhizosphere. The results showed that
the dominant isolate was Aspergillus. Macroscopic and
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microscopic and molecular morphological observations
have identified the isolated fungus as Aspergillus
aculeatus.
Aspergillus aculeatus, fungi isolate, rhizosphere,
Theobroma cacao

BO-05
Exploration of local potato of Dombu, Central
Sulawesi, Indonesia to increase quality variety
Asri Pirade Paserang♥, Ramadhanil Pitopang
Department of Biology, Faculty of Mathematics and Natural Sciences,
Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl. Sukarno Hatta
Km 9, Tondo, Palu 94118, Central Sulawesi, Indonesia. Tel./fax.: +62451-422844. ♥email: paserang@yahoo.com

Potato (Solanum tuberosum L.) is one type of horticultural
commodity that contributes to the food diversity and
nutritional adequacy of the community. The supply of
potato in Central Sulawesi is fulfilled by the supply of
potatoes from North Sulawesi, South Sulawesi, and Java
Island (Indonesia). In fact, Central Sulawesi can be one of
the centers producing potatoes. It can be seen in the daily
life of the people of Kaili Da'a in Dombu village who have
planted potatoes from generation to generation in the
Gawalise Mountain located in the west of Palu. Potato is
one of the cultivars having a good tolerance on local
circumstances known well as local varieties (landrace).
Specific objectives of the research to be achieved are (i) to
determine the type of cultivars that are cultivated by the
people of Da'a in the Gawalise Mountain. (ii) determine the
phylogenetic relationship through AFLP analysis
(Amplified Fragment Length Polymorphism).
AFLP, Kaili Da’a, Dombu, Potato

BO-06
Egg parasitoids diversity in organic and
conventional rice field at Padang Pariaman
District, West Sumatra, Indonesia
Hasmiandy Hamid♥, Yesy Syafitri, Yenni Liswarni
Department of Plant Pest and Diseases, Faculty of Agriculture,
Universitas Andalas. Jl. Unand, Kampus Limau Manis, Padang 25163,
West Sumatra, Indonesia, Tel. +62-751-7059580, Fax.: +62-751-7270, email: hasmiandyhamid@gmail.com

Egg parasitoids have an important role to control insect
pest population in agriculture ecosystem, include of rice
plantation. Difference in cultivation system of rice field
could influence for diversity of egg parasitoids. The
research aimed to study diversity of egg parasitoids in
organic and conventional rice field. The research conducted
at Padang Pariaman District, West Sumatra, Indonesia from
May-August 2016. Observation was done by absolute
method, that is direct collection egg from host of pest. Egg
parasitoids found from Hymenoptera consist of 5 families
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and 8 species, namely Telenomus dignus, Telenomus
rowani,
Tetractichus
schoenobii,
Trichomalopsis
apanteloctena, Trichogramma japonicum, Hadronotus
leptocorisae, Ooencyrtus malayensis, and Telenomus cyrus.
Egg parasitoids in organic rice field consist of 8 species
with 755 individual and in conventional rice field consist of
7 species with 467 individual. The parasitization level of
egg parasitoids in organic rice field was higher than
conventional rice field. Species diversity index was higher
in organic rice field (1.60) than conventional rice field
(1,34), as well as species evenness index was higher in
organic rice field (0,83) than conventional rice field (0.80).
Species similarity index in generally above 50% that is
between 60-92%.
Diversity, egg parasitoids, organic conventional, rice field
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Anoa (Bubalus depressicornis Smith, 1827) is one of the
endemic species of Indonesia that is categorized as
endangered in the IUCN Redlist 2008 list and is included in
Appendix I CITES. This animal is solitary, monogamous,
wild and aggressive, making it difficult mate. Incorrect
mating time can lead to fights between them. Information
about the estrus cycle is very important in determining
optimal mating time for anoa. The study aims to determine
the estrus cycle of Anoa based on changes in behavior and
vaginal epithelial cells. Behavioral data were observed by
focal animal sampling technique to 3 female anoas in Anoa
Breeding Center Manado, Indonesia during January-August
2017 at 07.00-17.00 CIT. The observation of changes in
epithelial cells was done by vaginal swab cytology
techniques. Vaginal swabs were done during July-August
2017 in the morning and afternoon by using cotton swab
and Giemsa stain. The observations show that the estrus
behavior of the anoa is anxiety, urination, decreased
appetite, raised and wagging of the tail, changes in vulva
(red, wet, swelling), and viscous transparent mucus out
from the vagina. The vaginal swabs cytology techniques
with Giemsa staining can be used to determine the changes
in epithelial cells and confirm the phases of estrus on anoa.
Anoa, cytology, estrous, vagina, reproduction
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The estrus cycle is a psychological and physiological
period in which female animals are willing to accept the
presence of males to copulate. Information about the estrus
cycle in anoa is particularly important to determine the
optimal mating time. Estrus phase of the animals with
regular cycles of estrus will reappear over a period of time.
While in the postpartum and is breastfeeding her child, the
appearance of estrus cycle will require longer time. The
purpose of the study is to determine the duration of the
estrus cycle reversion in anoa (Bubalus depressicornis
Smith, 1827) while they are in the post partum period at
captivity. Estrus cycles are determined by observing estrus
behavior/signs. Observations were conducted on 1 female
post-partum anoa and 1 female post-partum anoa that
nurtured and breastfeeds her child at Anoa Breeding Center
Manado in 2016 and 2017. The results showed that the
post-partum anoa who did not have child had faster
reversion time than anoa that nurtured and breastfeeds her
child. The first anoa giving birth on June 2016, with
reversion time of estrus on October 2016. The second anoa
that giving a birth on February 2017, it did not shows any
sign of estrus until August 2017.
Anoa, estrus, post partum, reproduction
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Anoa (Bubalus depressicornis Smith, 1827) is one of the
endemic species of Indonesia that is categorized as
endangered in the IUCN Redlist 2008 and is included in
Appendix I CITES. This animal is solitary, monogamous,
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wild and aggressive, making it difficult for the marriage
process. The merger of two individuals in the right mating
time can minimize the physical injury resulting from the
fight and so that the copulation process can be done. The
purpose of this study was to determine the sexual behavior
on adolescent anoa pairs and adult anoa pairs at Anoa
Breeding Center Manado, Indonesia. The study was
conducted on 4-16 August 2017. Behavioral observation
was done using animal focal sampling technique by
recording the sexual behavior that emerged during the
mating process of each pair. The results showed there are
differences in sexual behavior between anoa couples who
are still in their adolescents and adults phase. In the
adolescent anoa couple, there were no attempted of
mounting behavior, penile erection, penile introscience. It
needs more attention when combining adolescent anoa
couples because of their intense physical fighting behavior.
Anoa, behavior, sexual, reproduction, captivity
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Black-winged myna (Acridotheres melanopterus) is an
endemic bird of Java and Bali, currently critically
endangered based on the International Union of
Conservation for Nature (IUCN) since 2010. The study
about black-winged myna morphological characteristic is
important because it has two relatives with almost identical
features of morphology. The information can be used as a
basis for breeding management to avoid hybridization. The
study aims to determine the morphological characteristics
of black-winged myna. The sample selection was done
using purposive sampling method. Data was taken from 36
black-winged mynas with >=2 years old. Data collection
was done by measuring and documenting every
morphological feature of the observed body parts.
Documentation of the wings, back, chest, head, and sides
of the body are taken from each bird using a digital camera.
The results showed that almost the entire body of blackwinged myna covered by white feather, black feather only
present on the cover of the wings and tail. Black eyes
surrounded by yellow skin without feather. The beak is
orange with blackish parts around the nostrils. The bird has
yellow legs with three fingers at the front and one finger at
the back. The average body length of this bird is 22.5 cm,
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height 89.02 cm, width 5.98 cm, body circumference 14.36
cm and wingspan 38.49 cm.
Black-winged myna, endemic, morphology, purposive
sampling
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Identification and simple tests of several plants as
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The aim of the study was to collect germplasms (promising
plants) as forage sources. Survey and observation methods
were applied on three altitudes; the lowlands (about 100 m
asl.), the middle-lands (about 400 m asl.), and the
highlands (>1000 m asl.), and the collected specimens. The
collected specimens were subsequently prepared to be
identified until species level at the "Herbarium
Bogorience", Field of Botany, and Biology Research
Centre, LIPI Bogor. Besides, simple preference tests to
goats and simple observation on the growth characteristics
of the collected specimens were done. The results showed
that it has been obtained species at the low-lands:
Terramnus labialis (Lf) Spreng, Desmodium heterocarpon
DC., Setaria ferticillata (L.) P. Beauv., Cenchrus brownii
Roem. & Schult., and Digitaria sanguinalis (L.) Scope.; at
the middle-lands: Alysicarpus nummularifolius (L.) DC.
and Ischaemum barbatum Retz.; at high-lands: Melinis
minutiflora P. Beauv., Setaria palmifolia (J. Koenig)
Stapf., Oplismenus compositus (L.) Beauv., Erigeron
sumatrensis Retz., Digitaria setigera Roth., Chionachne
macrophylla (Benth.) Clapton, and Uraria lagopodoides
(L.) DC. The growth characteristics and palatability tests
showed that three kinds of grass and three legumes grow
well at 'new' sites and were received well by goats. In
conclusion, it was found six promising species from
collected specimens to be further developed and used as
forage sources for livestock.
Central Sulawesi, identification, forage, plasmic-germ

Diversity of Ecosystem
CO-01
Diversity and habitat preference of amphibian in
Lake Kalimpa’a, Lore Lindu National Park,
Central Sulawesi, Indonesia
Auni Ade Putri♥, Fahri, Annawaty
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A study of Amphibian diversity and its habitat preference
was conducted for three months between Maret and Mei
2017 at Lake Kalimpa'a, Lore Lindu National Park, Central
Sulawesi, Indonesia. The systematic sampling method was
used in the study. Six species under four families of the
order Anura were found to occur in the area. Three species
namely Limnonectes microtympanum, Occidozyga laevis,
and Chalcorona chalconota were inhabiting aquatic
habitat, two species, Rhacophorus monticola and
Rhacophorus edentulus were inhabiting arboreal habitat,
while species Ingerophrynus celebensis was inhibiting
terrestrial habitat. Four species were endemic to Sulawesi
that is L. microtympanum, R. monticola, R. edentulus and I.
celebensis. The Shannon-Wiener diversity index of
amphibian in Lake Kalimpa'a varies from 0.20 to 0.98. The
result showed that the Lake Kalimpa'a area can support
amphibian diversity, especially in Primary Forest which
has highest diversity index. Therefore, this area should
need more attention from Lore Lindu National Park
Management.
Amphibian, diversity, Lake Kalimpa’a, Sulawesi

AMF diversity indicates that nickel mining activities
interfere population growth and distribution of AMF.
However, the presence of AMF is needed to help the
growth of pioneer plants that invade and colonize the land.
It was proven by 13 species of pioneer plants that colonize
nickel post-mining land associated with the AMF in its root
system although with a low percentage of infections.
Therefore, AMF inoculation with indigenous isolate is
needed as an intervention on reclamation effort, so that the
possibility of symbiosis between plant roots and AMF
becomes increasing. It is hoped that the development of
natural plants will be accelerated and facilitated, and
eventually, natural succession can occur faster and the land
can be restored.
Colonization, diversity, mycorrhizae, nickel mining,
revegetation, symbiosis
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Principal Component Analysis application to
differentiate the hybrid and pure Black-Winged
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Arbuscular Mycorrhizal Fungi (AMF) status and
its association with pioneer plants root on the
nickel post-mining land
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The invasion and colonization of pioneer plants on the
nickel post-mining land face major obstacles due to the
condition of the site does not support its growth. Symbiotic
associations with mycorrhizal fungi are needed to support
the plant growth by increasing nutrient uptake in such
conditions. The study was conducted to identify the AMF
species diversity on the nickel post-mining land and its
association with pioneer plant roots. Soil sampling was
carried out in 3 type areas of nickel post-mining land i.e.
RT (topsoil + revegetation), URT (topsoil + no
revegetation), URNT (not topsoil + no revegetation) and
adjacent natural forest (NF ) to determine spore density and
AMF species diversity. Root sampling was only performed
on pioneer plants that grow in the nickel mining areas, to
evaluate their association with AMF. The results showed
that spore density and species diversity of AMF on nickel
post-mining land was very low. Nevertheless, the highest
found in areas that have been stockpiled with topsoil and
continued with revegetation. The low of spore density and
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Black-winged myna (Acridotheres melanopterus) is an
endemic bird of Java and Bali that is currently critically
endangered based on the International Union for
Conservation for Nature (IUCN) since 2010. Hybridization
in captivity occurs between the A. melanopterus with other
species of myna. It is difficult to distinguish hybrid and
pure black-winged myna without thorough observation.
The study was conducted to determine the differences
between hybrid and pure black-winged myna based on the
morphometric characteristics using Principal Component
Analysis (PCA). The samples were selected using
purposive sampling method at Cikananga Conservation
Breeding Center located in Sukabumi, West Java in May
2017. The morphometric data were taken directly from 44
black-winged mynas with >=2 years old. Data collection
was done by measuring body length, body width, body
circumference, span of wings and weight. The
morphometric data were analyzed by PCA using the SPSS
V.20 program. The results showed that body circumference
and wing span were the morphometric factors which the
most distinguish between them with eigenvalue of 0.943
and 0.811 respectively. In addition, the existence of
morphological anomalies is also a sign that the blackwinged mynas are hybrids.
Black-winged myna, hybrid, morphometric, morphology,
Principal Component Analysis
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The riparian ecosystem is dynamic and complex. Studied
report it has the potential to sustain the abundance and
diversity of birds. The combination between the land and
the river basin attracts birds from a variety of habitats, not
just water birds but also semi-aquatic birds to upland birds.
Because of the importance of the riparian habitat as a
unique area for bird diversity, the disturbance that occurs in
this ecosystem is believed to be a major factor affective in
the loss of bird diversity. Here we conduct research in
Berambai Waterfall, North Samarinda, East Kalimantan,
Indonesia. Nowadays the location has become a tourist
attraction for its waterfall and camping ground, and,
because of this, concerns about fragmentation of riparian
areas due to human activities arise. This research was
conduct between September-October 2015 during the dry
season. Point count of 1.5 km transect in 3 different zones
was used to collect the bird species. The bird's data,
including the number of individuals of each species on
morning and evening survey, were collected. A total of 42
species of 20 families from 10 order of birds were collected
with Yellow-vented Bulbul (Pycnonotus goiavier) and
House swift (Apus nipalensis) as the most common bird
present at each zone.
Berambai, Bird diversity, riparian forest, surveys, tourist
attraction
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Relationship between dragonfly diversity and
water quality in Samin River, Central Java,
Indonesia
Ahmad Choirunnafi
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Samin River is one of important river at Karanganyar
District< Central Java, Indonesia that gives a lot of benefits
on farming, tourism, industries and soon. The Samin River
have varied condition; there are clean water and polluted
water. That condition caused human activity around the
river. One of some bioindicator of water quality is
dragonfly. It is predator insect and lives in some habitat
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like river. The aims of this research were to know the
diversity of dragonfly in Samin River, find the water
quality with some parameters and to find the relationship
between dragonfly diversity with water quality. This is an
explorative research. Collection of data was done by
purposive sampling method. The location of data collection
is five stations with 100 m transect line as sampling track.
Data collection at 8-11 a.m. and 2-5 p.m. Take species
diversity data, distribution pattern, water quality, riparian
vegetation, and relationship between water quality with
dragonfly diversity. Data analysis by descriptive and
quantitative. The result is diversity index of dragonfly is 2,
280 it means the diversity is medium and there is no
significant pollution of water because the parameter value
is not of the Water Quality Standart class 2 considered by
the law Number 28/2001 about water quality. The
relationship between dragonfly diversity with water quality
is not in a line, because the diversity doesn't depend on
water quality.
Distribution, dragonfly diversity, Samin River, water quality
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Elephant grass (latin) is a type of anoa food with high
productivity, that is easily cultivated and has high
productivity, but consumed in limited quantities. Silage is a
food made from anaerobic bacterial fermentation process
and has many advantages. The study aims to determine the
palatability of Anoa to the silage of elephant grass. The
Research is using factorial design consisting of
composition and individual of anoa. The composition for
making the silage using the elephant grass material: bran:
em4: sugar (1 = 100: 5: 0: 5; 3 = 100: 5: 1: 0; 4 = 100: 5: 0:
0) and stored for 7 days before being given. The Individual
of anoa used that have been observed consisting of 2 males
4 females. The silage is given by using a cafeteria system.
Based on the analysis of variance shows that silage
composition and individual anoa significantly affecting the
palatability of silage. Compositions 1 and 2 are the most
preferred and significantly different to the compositions 3
and 4. The first silage that has been eaten is composition 2
but the most preferable are composition 1 tried silage is
composition 2. Denok and Rita have significantly lower
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palatability rates than Roki, Ana, Rambo and Manis. The
behavior of anoa when given silage that occurs when the
silage has been given are sniff/smell the flavor, then start
licking and tasting 1-3 leaves, if they like it they will keep
on eating, if they do not like it they immediately move to
the next silage.
Anoa, behavior, captivity, palatability, silage
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The potential of carbon biomass value on
Rhizophoraceae stem in Tabongo, Boalemo
District, Gorontalo Province, Indonesia
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The aim of this study were to examine the potential carbon
biomass value Rhizophoraceae stem. The study focused on
description of the potential carbon biomass value on
Rhizophoraceae stem. The study was conducted in
Tabongo, Boalemo District, Gorontalo Province. The
method used is a descriptive, while data analysis using
quantitative descriptive method. The collection of data
using the point center quarter meter (PCQM) method with
making a line transect perpendicular from the coast toward
the land. Four sampling point placed random research to be
pushed. At each sampling point there are four quadrants.
The calculation of the value of biomass carbon done with
the measurement of the diameter of the tree 1.3 m above
the surface of the ground. The calculation of the density of
the vegetation using common mangrove allometry. The
value of biomass carbon estimated by multiplying the value
of biomass with carbon constant 50%. The research results
obtained that biomass value of Rhizophoraceae stem was
15,708.88 kg/ ha or 245.45 kg/tree. Now the carbon in
biomass in the stem of the mangrove was 7,854.44 kg/ha or
122.73 kg/tree. The average absorbed-carbon on the
Rhizophoraceae was 450.40 kg/tree
Biomass, carbon, carbon value, mangrove, Rhizophoraceae
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This research has been conducted from April to May 2016,
at two sites different in altitude namely Location I; Kebun
Kopi, Tanantovea Subdistrict, Donggala District (elevation
600 m asl) and Location II; Dongi-dongi, Lore Lindu
National Park, Poso District (elevation 1300 m asl), both
two sites in Central Sulawesi, Indonesia. The research
objectives were to describe the environmental factor of
habitat of Pigafetta elata including abiotic and biotic
factor. The abiotic factors which were observed such
temperature and humidity were measured by
Termohygrometer, light intensity by lux meter, and soil pH
and soil humidity were calculated by soil tester.
Geographical position measured by Global Positioning
System/ GPS). Meanwhile, rainfall data obtained from the
Meteorological and Geophysics Palu. Concentrations of
Nitrogen, of habitat, was analyzed by the Kjeldahl method
whereas Phosphorus, and Potassium was analyzed by
extracting 25% HCl. Tree composition was sampled in five
(5) plots 20 m by 20 m in size. Poles and sapling were
arranged in nested plots with size 10 m by 10 m and 5 m by
5 m respectively. The result showed that ecological
parameters between location I and location II are different.
Location I was categorized to lowland forest dominated
with Macaranga hispida (tree), Ficus congesta (pole),
Elatostema sp (understorey). The average of temperature,
relative humidity, soil pH, soil humidity, light intensity,
and rainfall was 20,50 ºC, 77.6%, 6.0; 80% 1005 lux and
165.25 mm respectively. Based on soil analyzed indicated
that total nitrogen, total phosphorus and potassium (kalium)
was 0.40%, 21.62 mg/100 g, 30.33 mg/100 g respectively.
Meanwhile, location II was categorized as montane forest
with dominated by Castanopsis accuminatisima (tree),
Eurya accuminata (pole), Trema orientalis (sapling) and
Ageratum conyzoides (understorey). The average of
temperature, soil pH, soil humidity, light intensity and
rainfall were 21.20ºC, 5.1, 84.84 %, 1365.5 lux, and 448
mm respectively.
Central Sulawesi, Pigafetta elata, Indonesia
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Increasing of development as increasing of population
cause land use and land cover changes that may effect
potential reduction of biodiversity. The aim was to know
the extends of land-use change to potential reduction of
biodiversity in some parts of Palu Bay, Central Sulawesi,
Indonesia. The method was surveyed with the spatial
approach. Landuse and land cover changes are determined
by digitation of the Imagery from 2010 to 2016. The result
then was overlayed in order to determine the land-use and
landcover changes to potential reduction of biodiversity.
The result showed that there was a reduction in the green
land into the residential area. Based on the imagery
analysis, the increasing of land use has only for settlements
area that extended from 6.85 ha in 2010 to 10.16 ha in
2016. The others land-use such as farming area, forest, and
shrub has decreased from 11.13 ha, 2.1 ha and 5.23 ha to
9.11 ha, 1.70 ha, and 4.34 ha in 2016 respectively. Within
this 6 year, there has been declined in coconut and
mangrove areas as much 1.93 ha and 0.5 ha respectively.
The reduction of biodiversity can be minimized by
conversion of green land into settlement area in a shrub
area and conducted a program of the coastal areas
conservation such as planting mangrove, coconut trees or
endemic species along Palu Bay.
Biodiversity, Landuse change, land cover change, Palu Bay

CO-10
Barnacle-Octolasmis sp. on the mangrove crab
(Scylla sp.) traffic through Mutiara Sis Aljufri
Airport-Palu, Indonesia
Irmawan Syafitrianto♥, Khoirul Makmun, Muhsir
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Palu). Jl. Garuda No.16, Birobuli Utara, Palu Selatan, Palu 94111, Central
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wawancrab@gmail.com

Barnacles of the genus Octolasmis commonly found in the
branchial chambers of the mangrove crab, is parasitic
because Octolasmis can be disturbed in circulation system.
Scylla sp-one of fisheries resources with high economic
value in central Sulawesi. Information about mangrove
crab in this area still lack, especially of species type and to
be engaged with Octolasmis existence. The purpose of this
research was carried out in January-March 2016 were to
find out the type and morphology of mud crabs traffic
through airport Mutiara Sis-Aljufri Palu. This research used
42 of mangrove crab were collected from gatherer around
in the Palu city. The Mud Crabs that were identified and
measured its morphometric (ratio frontal width/FW and
internal carapace width/ICW). This study found three
species of mangrove crab i.e Scylla olivacea (0.414+
0.003), Scylla serrata (0.372+0.020) , and Scylla
Transquebarica (0.408+0.009). In general, S. olivacea) is
reported as a dominant species traffic through airport
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Mutiara Sis-Aljufri Palu (50.00 %), Scylla (30.95%), and S.
transquebarica (19.04 %). S. olivacea is high intensity to
identified Octolasmis sp (15 of 21 mangrove crabs), S.
serrata (4 of 13 crabs) and S. transquebarica (3 of 8
crabs).
Mangrove crab, morphometric, Octolamis, traffic
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Decomposition rate in land use different at The
Educational Forest of Tadulako University,
Central Sulawesi, Indonesia
Zulkaidhah♥, Abdul Hapid
Faculty of Forestry Universitas Tadulako. Kampus Bumi Tadulako
Tondo, Jl. Sukarno Hatta Km 9, Tondo, Palu 94118, Central Sulawesi,
Indonesia. ♥email: zul.untad@gmail.com

The research aim is to know the litter decomposition rate in
three various types of land uses in relation to termites
presence and microclimate. The research was conducted
from February 2017 until July 2017 in Educational Forest
Tadulako University. The litter decomposition rate was
measured by litter bag. This research also observed the
species of termites and soil macrofauna that was found in
litter bag. The observations were made during 5 months
(150 days). The decomposition rate decreased with the
decreasing of termites composition (diversity and number
of species) and also caused by the availability of litter. The
decomposition rate of litter in secondary forest and
agroforestry were moderate, respectively are 0.006 and
0.005 while in monoculture type is slow (0.004). The
dominant species of termites in the decomposition process
for each type of land use were varied. In the secondary
forest, the dominant species was Nasutitermes sp. The
agroforestry, the dominant species was Odontotermes sp.
The dominant species of soil macrofauna were termite and
earthworms.
Decomposition rate, litter biomass, termites

Ethnobiology and Socioeconomics
DO-01
Biotoxic of gemor leaves (Nothaphoebe coriacea)
from Tumbang Nusa Forest, Central Kalimantan,
Indonesia
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This present study aims to evaluate biotoxic Nothaphoebe
coriacea leaves extract to kidney and liver function. The
sub-acute toxicity was conducted using male rats. In this
study, the experimental animals received five different
doses of aqueous N. coriacea leaves extract (0.1 mg, 1 mg,
10 mg, 100 mg, and 1000 mg per day) for 4 weeks via oral
route. After treatment, the level of plasma ureum and
creatinine and Aspartate Transaminase (AST) and Alanine
Transaminase (ALT) level were measured. The results
show that the aqueous extract of leaves of N. coriacea does
not statistically change the plasma ureum and creatinine
except at a dose of 1000 mg. Also, the result revealed that
the extract not statistically change the plasma AST and
ALT, except at dose 100 and 1000 mg/kg b.w. In
Conclusion, a short-term oral intake of N. coriacea leaves
extract caused no toxicity to kidney and liver.
Gemor, kidney, liver, Nothaphoebe coriacea

DO-02
Optimizing management of candlenut farm
forestry by using Hartman Model
Syukur Umar♥, Hendra Pribadi
Faculty of Forestry Universitas Tadulako. Kampus Bumi Tadulako
Tondo, Jl. Sukarno Hatta Km 9, Tondo, Palu 94118, Central Sulawesi,
Indonesia. ♥email: syukur_umar@yahoo.com

Harvesting schedule has been a matter of concern in
optimizing harvesting decision of forestry work for
centuries. However in some tropical countries such as
Indonesia, growth model for fast-growing tree species have
been developed recently. Additionally, fruit product such
as in the candlenut farm forestry gains important and
should be integrated into the farm forestry management
decision. The paper determines the impact of a joint
production of timber and fruit on the optimal rotation of the
candlenut farm forestry in Central Sulawesi, Indonesia by
using Hartman Model. The result shows that by focusing
on timber production only, the optimum rotation is 20
years, and by a joint production of Hartman Model leads to
a doubling of rotation length.
Hartman Model, joint production, management decision,
optimal rotation
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This research aims at exploring the social economic
poverty at Lore Lindu National Park (TNLL) and its effect
on the environment. A descriptive-qualitative method is
used by employing spatial analysis through GIS. The
results show that the utilization of the field at the area of
TNLL remains integral with the community tradition on
depending upon their life on the natural resources.
However, in the last few years, there have been changes in
the community behaviors, particularly the form of
ownership and utilization of the lands around the forest. On
the part of land ownership, it is found that the villagers who
change their asset sell their cultivated field to the outsiders
(comers). This is one of the factors for utilizing land which
causes forest degradation. The villagers who have sold
their land trying to find and open another around the forest
conversation. On the other side, the newcomers cultivate
the lands intensively and tend to utilize them for
commercial purposes. Big trees growing on the lands are
cut down in order to provide spaces for commercial plants.
The spatial analysis indicates that there have been changes
of the lands cover due to farming activities by the villagers
in the last ten years. The area of farming of 399.12 ha in
2006 has changed to 575.32 ha in 2016. The growth of
farming lands has changed conversely with the reduction of
forest area, from 898.96 ha in 2006 to 733.76 in 2016. This
indicates that there have been changes from forest lands to
farming lands which can result in degradation of lands and
damage of the forest ecosystem.
Damage, forest, socioeconomic poverty

Bioscience
EO-01
Impact of mercury pollution on ant diversity at
gold mining area in Palu, Central Sulawesi,
Indonesia
Hasriyanty♥, Alam Anshary, Shahabuddin, Moh. Yunus
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Gold mining activity which uses mercury in the
amalgamation process has been contaminated the soil.This
pollution has a negative impact on the biodiversity
including ants. This pollution brings negative impacts on
biodiversity including ant diversity that has an important
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role in the ecosystem. This study aimed to study the
diversity of ants at various levels of mercury contamination
around the Poboya gold mine in Palu, Central Sulawesi,
Indonesia. Ants were collected using pitfall traps which are
installed at different levels of mercury pollution. A total of
25 ants species recorded in all study sites. Ant diversity
tended to decrease with increasing of mercury
contamination on soil. Solenopsis geminata and Paratrecina
longicornis were dominant species and recorded in all
location indicating resistance of both species to mercury
pollution.

EO-03

Ant diversity, gold mine, mercury contamination

Light is used by plants as an energy source of
photosynthesis and as an environmental signal. Nyctinasty
movement as plant response to light is widely observed in
Leguminosae and Oxalidaceae plant. Nyctinasty movement
is regulated by a circadian clock with cycle of 24 hours
where leave is open during the day and close up at night
time. Duration of total solar eclipse is only in a few
minutes. Whether the dark period during solar eclipse will
change a circadian rhythm from Leguminosae plant is
having interest to be observed. The aim of this study is to
observe leave response of Delonix regia to dark period
during solar eclipse. D. regia is a member of Leguminosae
plant which has a circadian rhythm. The research had been
conducted during solar eclipse on March 09 2016 from
06.00 am till 10.00 am ICST (Indonesia Central Standard
Time) in Polda Sulteng area Jl. Sukarno Hatta, Palu Central
Sulawesi. Direct visual observation of D. regia leaves by
camera related its leave response to dark period was
conducted every 30 minutes started from 06.00 am. The
result showed that fully opened leave was happened after
leave exposed by light for one hour after sunrise and started
to close after dark period of solar eclipse begun. Leave
closed during totality and opened again after totality ended.
We can conclude that a circadian rhythm can be changed
by solar eclipse.

EO-02
Water quality and heavy metal residues in fish at
Mangrove Conservation Area of Karangsong,
Indramayu, West Java, Indonesia
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Studies on water quality and evaluation of heavy metal
residues in fish have been conducted at Karangsong,
Indramayu. Samples were taken discretely in July 2016 at 4
stations representing the area of ponds, sea, high-density
mangroves and low-density mangroves. Observed
parameters were heavy metals (Hg, Pb, and Cd), water
quality (salinity, pH, BOD, COD, oils, and fats), and
nutrients (total phosphate, total nitrogen, and MBAS).
Heavy metal residues in fish, and water quality were
analyzed in BIOTROP Bogor, Indonesia using Atomic
Absorption Spectrophotometer (AAS) and ICP MS (for Cd
and Pb). Research shows that there is an inverted
comparison between heavy metal content in seawater and
the quality of ponds, whereas high heavy metal content in
sea water lead to poor quality of ponds and vice versa. In
2008 the content of Cd in seawater was 0.034 mg/L
decreased to 0.0020 mg/L in 2016. While the content of Pb
of sea water in 2008 amounted to 0.27 mg/L fell to 0.0012
mg/L in 2016. Heavy metal residues in either fish or water
were over than the MRL (Maximum Residue Limit). In
addition, water quality analysis showed that salinity, pH,
BOD, COD, oils and fats, total phosphate, total nitrogen,
and MBAS were generally at low level and considered safe
for marine biota according to Government Regulation (PP
No. 51/2004).
Heavy metal, mangrove, residues, fish, water quality

Circadian rhythm of Delonix regia change by dark
period of solar eclipse
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EO-04
Cell wall invertase regulates apical and vegetative
growth on tomato plants
Astija♥, Musdalifah
Department of Education Biology, Faculty of Teacher Training and
Education, Universitas Tadulako. Kampus Bumi Tadulako Tondo, Jl.
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♥
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Study on the growth of tomato plants affected by external
factors such as fertilizer, temperature, humidity, soil
structure had been intensively conducted. However, it is
little known on how the growth of the plants because of
internal factors particularly cell wall invertase. This study
aims to determine regulation of cell wall invertase on the
apical and vegetative growth of the plants. The study used
two sets of tomato plants consisting of transgenic and wildtype plants of each. One type of the transgenic plants had
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less activity of the cell wall invertase caused by silencing
of cell wall invertase gene, LIN5 called TLINA. Another
transgenic plant had been silenced an inhibitor gene of the
cell wall invertase, INVINH, leading to higher cell wall
invertase activity named TINHI. For two plant wild types
were named WLINA and WINHI, respectively. Results of
the study showed that apical shoot growths of transgenic
plants (TLINA) were stopped resulting in an axial shoot
grew to replace a role of the apical shoot. In addition,
vegetative organs of TLINA plants grew lower than wildtype plants. Interestingly, the vegetative organs of TINHI
plants grew higher than both wild types and TLINA plants.
This evidence suggested that cell wall invertase regulates
vegetative organs of plants.
Apical shoot, cell wall invertase, transgenic plant, vegetative
organ
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activity of Moringa oleifera leaf ethanolic extract
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Moringa oleifera leaf, known as daun kelor, was very
popular plant in Palu, Central Sulawesi, Indonesia as
traditional vegetable soup. Considering the broad medicinal
effect consuming daun kelor, this study aims to evaluate
the antioxidant activity of M. oleifera leaf, grown in Palu
Central Sulawesi and to correlate with the total flavonoid
content as well. The dried leaves were extracted by
maceration method using ethanol 96% and evaporated by
rotary evaporator to obtain the viscous extract. Total
flavonoid content has been performed by a
spectrophotometric method using AlCl3 reagent and
antioxidant activity was done by 2,2-diphenyl-1picrylhydrazyl (DPPH) methods. Results showed that the
ethanolic extract of M. oliefera leaf from Palu has potential
antioxidant activity with the IC50 ¬of 134.548 ± 0.92
μg/ml and total flavonoid content was found to be 2.31 ±
0.196 mg/100 mg quercetin equivalent. As conclusion, this
study confirmed the potential of M. oleifera growing in
Palu, Central Sulawesi to be developed as herbal medicinal
source.
Antioxidant, kelor, Moringa oliefera, Palu, total flavonoid
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jasmine oil content on young leaf jasmine gambir
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Jasmine oil is competing with the needs of jasmine flowers
as flowers sow and flower arrangement. In an attempt to
produce secondary metabolite compounds it is tried to
propagate through the culture of Jasminum sambac leaf
tissue with the addition of carbohydrate precursor
compounds. It is expected to spur the formation of
secondary metabolite biosynthesis jasmine oil (benzyl
acetate and jasmone) that more than conventionally
planted. This study wanted to know the periodicity of light
that is able to induce the formation of jasmine oil highest
accumulated in jasmine leaf callus. This study uses the
profiling results found jasmine gambir that grows callus
age callus month; 1 month; 2 months and 3 months on
Periodicity; 0 hours/day; 6 hours/day; 12 hours/day; 18
hours/day and 24 hours/day). Results obtained by the best
callus age 2 months in dark conditions
Callus, Jasmine gambir, Jasmine oil, periodicity
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Buah Naga (Hylocereus costaricensis) have received much
attention in the worldwide. It is considered as a potential
source of betacyanins, a red-violet natural food coloring
agents. It has been also reported that the fraction of
betacyanins promising as antioxidant based on high activity
of radical scavenging. Sigi-Central Sulawesi, has been
known as a region where Buah Naga can be found
abundantly. This study aims to determine the potential of
antioxidant activity of Buah Naga based on the content of
its betacyanins content. Buah naga was extracted by
maceration method using ethanol 96% and evaporated by
rotary evaporator until obtained the viscous extract. The
determination of betacyanin was performed by using UVVis spectroscopic method. The result showed that the
obtained percentage of rendamen of the obtained extract is
10.7036%. The total betacyanin was 0.129 ± 0.024 mg/100
g of fresh weight.
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Forecasting the model ARIMA and transfer
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Climate is flattened conditions on the weather at a
particular area which determined by long time period.
Recently, climate's change becomes a big issue in the
world. In Indonesia, the rainfall depends on west monsoon
and east monsoon, on the other side rainfall in Indonesia is
different from one region to others, this is caused by the
difference of some factors ie air humidity. Rainfall is
included in the category of time series data, so the
forecasting methods that can be used are ARIMA model
and transfer function. In this study, the variables that going
to be used are air humidity as input series and rainfall as
input and output series. The results of the MAPE obtained
using the ARIMA model is 89.92 while the MAPE value
obtained using transfer function model is 90.75. These
indicate that the ARIMA model is better than the transfer
function model in the forecasting of rainfall in the Palu
city.
ARIMA, overfitting, rainfall
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Three previously undescribed C12-acetogenin halo ethers
were isolated from the red alga Laurencia obtusa collected
off the Red Sea cost near Jeddah, Saudi Arabia. 13,14,15trinor-cis-maneonene-F (1) is the first reported lactonecontaining acetogenins. 9-O-acetyl-cis-maneonene-G-11carboxylic acid (2) is 9-estrified-11-carboxylic acid
containing acetogenins. While 9-O-tetradecanayl-1’,2’dihydroxypropyl-11-carboxylate-cis-maneonene-F (3) is a
9,11estrified C12 acetogenin. The chemical structures of
isolated compounds were determined based on extensive
analyses of spectroscopic data. The newly isolated
compound showed a range of biological activities.
C12-Acetogenins, Laurencia obtusa, Red Sea
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Salmonella is one of the leading causes of bacterial human
and animal diseases. The objective of the study was to
identify Salmonella species isolated from beruang madu
(Helarctos malayanus) and to evaluate the antimicrobial
susceptibility of these bacteria. Specimen was collected
from mouth, noise, eye, ear, anus, and a wound in beruang
madu. Salmonella species were identified using standard
bacteriological methods. The results showed that
Salmonella species were identified in the anus. Salmonella
species was found highly susceptible to all the selected
antibiotics inhibiting growth of bacteria. We concluded that
the antibiotics were sensitive against Salmonella species
isolated from beruang madu.
Antibiotics, Helarctos malayanus, Salmonella

