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The research was aimed to characterize of vegetative and
generative growth of introduction and some local maize
varieties. The difference in the character of maize at
different age, would perform different growth. The genetic
and environmental factors will affect the growth difference.
The high genetic diversity is one of the important factors to
produce the new superior varieties. The genetic diversity
can be obtained from the introduced plants. The research
was conducted at experimental field in Deli Serdang, North
Sumatra, Indonesia from July 2016 to October 2016. The
randomized block design was used with three varieties of
maize (Black Aztec, Bisi2, Bonanza). Variables observed
were the plant height, the time of flowering, the time of
female and male flower bloomed, the time of harvested, the
cob length, the number of lines per cob, the production per
sample, the production per plot. The results showed that the
varieties significantly affected the plant height, the time of
male flower bloomed, the time of harvested, the cob length,
the number of line per cob, the production per sample and
the production per plot. The Black Aztec showed the
lowest production (1005.56 grams per plot), the Bonanza
showed the highest production (2338.44 grams). The
highest heritability and the broad of diversity coefficient
were obtained in the time of male flower bloomed, the time
of female flower bloomed, the time of harvested and the
number of lines per cob.

The role of forests as habitat for dwellings and the role of
forests as carbon sinks and sinks is crucial in order to
address the problem of greenhouse gas (GHG) effects that
cause global warming. The economic value of each type of
natural resource utilization and economic value of the
environmental services provided by the forest area is not
seen as separate values from another. The purpose of this
research to know the potential of carbon reserves in
Sumatra Orangutan habitat (Pongo abelii) of tree stands,
and economic value of carbon stock in primary forest of
Sei Betung Resort, Gunung Leuser National Park, Langkat
District, North Sumatra, Indonesia. The study was
conducted in May-July 2017. The technique sampling is
based on the needs of research (Purposive Sampling). Plot
size 30mx30m 31 plots to observe trees with diameter
>20cm, data retrieval was done by non-destructive method
with biomass data analysis using allometric model with
46% carbon content from biomass. The results showed that
33 trees species were found from 21 families. Potential
carbon stock in tree stands is 108,65 tons/ha. The economic
value of tree stand reserves in the primary forest of Sei
Betung Resort, Gunung Leuser National Park according to
Forest
Peoples
Program
calculation
of
Rp.
47.868.359.225,6, Beukering Rp. 59.835.449.032,00, Saloh
and Clough Rp. 179.506.347.096,00-239.341.796.128,00.

♥

Introduction, maize, varieties

Carbon reserve, economic value, Prime Forest Resort Sei Betung,
Pongo abelii, tree
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Neolamarckia cadamba Miq is multipurpose species and
preferred by farmers as alternative replaced of
Paraserianthes falcataria for raw material of light wood
construction. The cultivation had been encouraged. The
problem is unavailability of superior quality seeds.
Development plot of the provenance-progeny test descent
had been done in Parung Panjang Research Centre< Bogor,
West Java, Indonesia. The aims of this experiment were to
identify of survival percentage, tree height, stem diameter,
and quality of wood at three years old. The measurement of
growth and quality characteristics of wood done by
destructive (using cores sample) and nondestructive (using
pilodyn test) method by census. The experiment was
conducted using randomized complete block design with
12 provenances, 105 families and 5 replications of 4-tree
row plot. Significant differences among the provenances
and families within provenances were observed for total
height, stem diameter, tree volume, pilodyn penetration,
wood density, specific gravity, and moisture content. This
suggests that the growth and quality of wood in 12
provenances were different even though it had planted in
the same location and treatment. The correlation between
pilodyn penetration and height, diameter, volume, wood
density, specific gravity, and moisture content was negative
and weak. The survival percentage at three years old was
52.81%.
Correlation,
penetration

Neolamarckia
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Styrax sumatrana or known as kemenyan Toba was
important rosin producer trees in North Sumatra, Indonesia.
Kemenyan toba widely cultivated by local communities
due to its higher cinnamic acid contain compared to others.
Previous study on kemenyan Toba found some
differentiation on morphological, wood, rosin and chemical
content character based on its growth location. More recent
years the use of DNA as molecular marker is suitable for
discriminating many closely related species. The objective
of this research is to delineate the phylogenetic relationship
of S. sumatrana growing in North Sumatra using trnL-trnF
cpDNA region. Samples were collected from three
population of S. sumatrana those were Pakpak Bharat,
Humbang Hasundutan and Tapanuli Utara, each
represented by 10 individuals. Alignment of the trnL-trnF
chloroplast regions contained 941 bp and we found 5 single
nucleotide polymorphisms those determined 4 distinct
haplotypes for all analyzed individual. Phylogenetic
analysis showed that S. sumatrana had monophyletic type
and clustered based on its growth location. Phylogenetic
species with those other 26 Styrax species available placed
S. chinensis and S. suberifolius as the closest sister species
for S. sumatrana.
Phylogenetic, relationship, Styrax sumatrana, trnL-trnF
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This research aimed to identify the morphological
characteristics and phylogenetic relationship of Japanese
persimmon plants (Diospyros kaki Thunb.). The research
was started from May 2017 until July 2017 at Berastagi,
Merdeka, Kabanjahe, and Dolat Rayat sub-districts of Karo
District, North Sumatra, Indonesia with survey method
using Japanese persimmon descriptor of D. kaki by the
International Union for the Protection of New Varieties
(UPOV) with accidental technique sampling. Exploration
results were obtained 36 genotypes of D. kaki based on
identified morphological characteristic. Based on clustering
analyze the closest genetic relationship is on genotype G23
and G24 with dissimilarity coefficient is 3,347 and the
furthest genetic relationship is on genotype G19 and G30
with dissimilarity coefficient is 11,227.
Genetic relationship, Japanese persimmon, morphological characteristic
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Melia azedarach (mindi) one of fast-growing species in
Indonesia, mostly found in community forests West Java
also found in North Sumatra, Indonesia. High demand for
M. azedarach wood must be accompanied by increased
productivity through planting of high-quality seed in the
community, therefore it is necessary to update the genetic
diversity to support it. Research on genetic variation of
mindi from three mindi populations, namely sub-districts of
Percut Sei Tuan, Pancur Batu and Sibiru-Biru (Deli
Serdang District, North Sumatra, Indonesia), had the
objective of analyzing genetic variation of mindi, which
could be developed as seed sources, with microsatellite
marker. Five primers used Ai5, Ai 11, Ai 13, Ai 14 and Ai
34 producing band and data were analyzed using Popgene
and NTsys version 2.0. Based on the analysis, the observed
number of alleles (na) per locus ranging from 1.80 to 2.80,
and percentage of polymorphic loci (PPL) ranging from 60
to 80%. The level of genetic variation showed that the
genetic variation of mindi was moderate ranging from He
0.2444 to 0.2692. Assessment of genetic diversity M.
azedarach North Sumatra is necessary for improvement
and conservation of a species.
Community forest,
microsatellite

genetic

variation,
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Highly diverse population is a prerequisite for effective
selection in cultivar development of cassava. The diverse
population can be obtained through sexual hybridization.
The objective of this study was to evaluate the variation in
flowering of cassava clones as parents and variation in
growth rate and morphology of F1 population. Random
natural sexual hybridization of 40 cassava clones was
conducted in highland Sekincau (1100 m), West Lampung
and lowland Natar, South Lampung, Indonesia in 20152017. The percentage of plants producing reproductive
branches, flowers, and fruits were observed. The results
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showed that the percentage of plants producing
reproductive branches, flowers, and fruits was much higher
in highland Sekincau that that of lowland Natar. The
harvested botanical seeds were germinated and grown on
soil media (10 kg polybag) on 12 December 2015. Growth
rate (the number of seeds growing divided by the number
of seeds planted) observed at 12 days after planting. The
growth rate of F1 seed harvested from 81 clones was 58%
and tend to increase when the seeds were planted after 87
days after harvesting. F1 population showed high variation
in the color of apical leaves and petiole; and also some
quantitative variables. This indicated that natural
hybridization was effective to generate segregating
population.
Diversity, growth rate, Manihot esculenta, sexual hybridization
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Paddy (Oriza sativa) is a strategic food commodity for the
nation of Indonesia, comprehensive information is
therefore needed, including molecular information for crop
improvement. The purpose of this experiment was to find
out information on genetic variation, genetic relationship
and cultivar identification of tidal paddy in Indragiri Hilir
District, South Sumatra, Indonesia by using molecular
analysis. The experiment was conducted in the Laboratory
of Biotechnology in Bogor Agricultural University,
Indonesia since April until May 2017. Genetic material
used was 20 tidal paddy accessions and other materials
were chemical substances. Molecular analysis by using
several steps: DNA isolation used CTAB method of Doyle
and Doyle, DNA purification used Russell and Russell
methods, amplification and electrophoresis reaction used
William's method. Whereas, genetically similarity was
analyzed by using N-Tsys. The results showed that of 68
band patterns of DNA results from 10 primers yielded of
59 polymorphic and 9 monomorphic band patterns. Based
on cluster analysis of 68 DNA band patterns was obtained a
dendrogram with similarity coefficient about 61-88% or
genetic variation about 12-39%.
Paddy, variation, germplasm
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Tripa peat swamp forest (Aceh, Indonesia) is protected area
that the ecosystems was disturbed by land conversion into
palm oil plantations. Based on the remaining forest, it's
important to identify the tree species in Rawa Tripa. This
study aimed to determine peat swamp trees in Rawa Tripa
using applications of 5.8S rRNA nuclear gene. Research
was conducted at Laboratory of Cell Biology and
Molecular Science, Faculty of Biology Syiah Kuala
University, Banda Aceh, Laboratory of Genetics and
Molecular Biotechnology, School of Life Sciences and
Technology (SITH), Institut Teknologi Bandung, Bandung
and Laboratory of Forest Genetics and Molecular Forestry,
Faculty of Forestry, Institut Pertanian Bogor, Bogor from
June 2015 to December 2016. The research was conducted
with experimental laboratory through molecular
identification consist of DNA extraction, PCR analysis, and
sequencing. The data was analyzed using Bioedit, Clustal
X, MEGA 6 and BLAST. The results on morphological
identification were found 10 trees species in Tripa peat
swamp forest. Molecular identification using ITS 1 and ITS
4 primer successfully amplified ITS region of 10 trees
species. BLAST analysis was found 10 species that have
similar base sequences in GeneBank database, those were
Branckenridgea palustris, Sterculia cordata, Gonystylus
sp., Syzygium sp., Macaranga triloba, Syzygium
garciniifolium, Knema intermedia, Cyrtostachys lakka,
Chilocarpus suaveolens, and Tristaniopsis whiteana.
Phylogeny tree reconstruction using the Neighbor-Joining
Method (NJ) bootstrap showed that 5.8S rRNA nuclear
gene was strong enough to determine the Tripa peat swamp
forest species until the species level.
5.8S rRNA nuclear gene identification, Tripa peat swamp forests,
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Elicitors such as chitosan and salicylic acid could be used
not only to increase isoflavone concentration of soybean
seeds, but also to increase the growth and seed yield. The
objective of the present study was to determine the effects
of foliar applications of elicitor compounds (i.e. chitosan,
and salicylic acid) on the growth of two soybean varieties
under dryland conditions. Experimental design was a
randomized block design with 2 factors and 3 replications.
The first factor was soybean varieties (Wilis and Devon).
The second factor was foliar application of elicitors
consisted of without elicitor; chitosan at two soybean
stages of development vegetative (V4); chitosan at early
podding (R3); chitosan at V4 and R3; salicylic acid at V4;
salicylic acid at R3 and salicylic acid at V4 and R3.
Parameters observed were plant height at 2-7 week after
planting (WAP), shoot dry weight and root dry weight. The
results suggest that the Wilis variety had higher plant
height 7 WAP than Devon. The foliar application of
chitosan increased the plant height at 7 WAP, shoot dry
weight and root dry weight. The foliar application of
chitosan at V4 and R3 on Devon variety increased shoot
dry weight.
Chitosan, salicylic acid, variety, growth, soybean
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Coastal area of Bedono Village, Sayung Sub-district,
Demak District, Central Java, Indonesia experienced
abrasion of about 200 ha potentially to be a new habitat of
various aquatic organism including Mollusca. Mangrove is
still survived and has functioned as a buffer and limitation
for fertility waters and in life mollusks. Research aims to
analyze the abundance of mollusks and influences water
quality on abundance of mollusks in the aquatic area in the
abbration waters at Bedono, Sayung, Demak. Researchbased to method survey be held on 15 stations represent
mangrove area, around mangrove and the waters outside
the trees from May to June 2017. Variables measured is
H2S, the organic matter sediment, chlorophyll a,
abundance of mollusks, dissolved oxygen, visibility, total
phosphor, nitrates and texture sediment, as many as 3
times. The results of the study are that there a gradient
fertility; lowest waters are oligotrophic at in mangrove
waters with mollusks abundance 22 ind/m2, mesotrophic
around mangrove with mollusks abundance 39 ind/m2 and
eutrophic in the outside mangrove waters with mollusks
abundance 53 ind/m2. Gastropods dominant on the number
and frequency of the invention is between station are
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Clypeomorus chemnitziana, Cassidula aurisfelis and
Littorina scabra from 15 species; and bivalve dominant on
the number and frequency of the invention is between
station are Anadara granosa, Perna viridis and Circe
scripta from 10 species. The relationship between variable
is abundance of (ind/m2) = 44,358-272,924 H2S-0,551
organic matter sediment + 2,54 DO + 0,21 visibility-0,339
salinity + 1,919 chlorophyll a (r = 0,978).

1

Abundance, biodiversity, habitat preference, Bedono Sayung,
Demak

Microsatellite loci were used for estimating mating system
and population genetic for three populations of Bruguiera
gymnorrhiza and Kandelia obovata (Rhizophoracea) in
Okinawa, Japan. Mother trees and thirty offspring of
individual samples representing as population of both
species, were genotyped at 5 microsatellites. The mating
system was examined using two approaches: mixed mating
model of multilocus testing, implemented by MLTR
program and outcrossing rate from level of inbreeding.
MLTR analysis showed multilocus outcrossing rates (tm)
for both species was 0.850-1.000 and 0.780-0.938
respectively. By contrast, according to inbreeding level, tm
was lower than MLRT: 0.495-1.028 and 0.480-0.612 of
both species respectively. These results suggest that
assumption of a half-sib relationship among progeny of
open-pollinated families is violated for these mangrove tree
species. An analysis of molecular variance (AMOVA)
based on the infinite alleles model (F-statistics), for B.
gymnorrhiza and K. obovata found that most of the
variation resided within individuals in the total populations,
were 79.78 and 69.90% respectively, then among
individuals within populations were 14.30 and 27.95%
respectively. There was little variation between
populations, 5.92 and 2.15%. The high-level genetic
differentiation within individuals and among individuals of
both species may be due to geographic range of the species,
mating system, and environmental factors.
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Bamboos have been utilized by Indonesian people for
centuries. This plant is known as versatile plant with
various practical useful. Continuous utilization with no
conservation effort might cause the loss of genetic diversity
resources. It is necessary to collect information on
bamboo's genetic diversity to support its sustainable
utilization program. The objective of this research was to
study genetic diversity of bamboo species based on PCRRAPD markers. DNA extraction was done in 25 bamboo
samples and subsequently, 40 arbitrary primers were
applied for PCR-RAPD technique. Twenty-four RAPD
primers produced clear band and used in further analysis.
The total numbers of DNA bands produced from 24
primers were 1106 band, ranging from 162 to 2247 bp. The
highest and the lowest polymorphic primers were OPA16
(97.30%) and OPN16 (72.41%), respectively. Polymorphic
information content value ranged from 0.9 to 0.98 which
categorized as informative markers. Based on Dice
similarity, bamboos used in this research were divided into
three clusters at coefficient value of 0.03. It can be
concluded that, based on RAPD, there is a high genetic
diversity among the bamboo samples and this information
can be used further for genetic diversity study in
Indonesian bamboo.
Bamboo species, genetic diversity, RAPD
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Durian (Durio spp.) and langsat (Lansium spp.) are tropical
fruit trees species that have been domesticated and are
biodiversity resources in Berau Forest, East Kalimantan,
Indonesia. Accurate information about ecological and
genetic aspects are important to support conservation
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actions and proper utilization of those species. However,
morphological identification of the species is often
difficult; thus an effort to identify the two species properly
and accurately using DNA barcode method is required. The
aim of this study was to identify species based on leaf
morphology and to examine if the sequences of matK,
rbcL, and ITS regions could be potential barcoding
markers. The results showed that variables of PL, LD, LP,
JT, LS and KL could be used as hallmark for both Lansium
spp., while each variable was shown in all of Durio spp.
species. The loci of rbcL and matK have been successfully
amplified, but the ITS region was less successful. In
average, matK locus had the longest sequence in both
Durio spp. and Lansium spp. The value of all of those loci,
which had intra distance was smaller than interspecific
value; however, barcoding gap has not been shown in the
distribution of K2P distance.

Shoreajohorensis each forming a separate monophyletic
group.

Durio, DNA barcode, Lansium, leaf morphology
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Ketambe Research Station is one of the Gunung Leuser
National Park research station that located in Aceh
Tenggara District, Indonesia. One group of plants were
found growing in Gunung Leuser National Park was
Dipterocarpaceae. Data of relationship Dipterocarpaceae in
Ketambe Research Station area is not available so that need
to be done research. This research aimed to analyze the
phylogenetic of Dipterocarpaceae based on rbcL and matK
gene in Ketambe Research Station. This research was
conducted in Ketambe Research Station and Forestry and
Laboratory of Forest Molecular Genetics, Bogor
Agricultural University, Bogor, Indonesia. The research
began in July 2015 to August 2016. The research method
used quadrat sampling technique with purposive sampling
and experimental laboratory that consists of DNA
extraction, PCR, electrophoresis, and sequencing. Data
analysis were done using BioEdit, MEGA6, and BLAST.
The results showed that based on morphological
identification, there were five Dipterocarpaceae species
found were Parashorea lucida, Shorea parvifolia, Shorea
lepidota, Shorea johorensis, and Hopea dryobalainoides.
The results of phylogenetic tree reconstruction based on
rbcL gene shows that S. johorensis, S. lepidota and H.
dryobalainoides form a monophyletic group that has
closely related; besides, S. parvifolia and P. lucida also
form a monophyletic group that both have closely related.
The results of phylogenetic tree reconstruction based on
matK gene shows that Shorea parvifolia and

Dipterocarpaceae, Ketambe Research Station, matK, rbcL
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Agroforestry offers great promise to sequester carbon (C).
Quantification of vegetation carbon stocks is an important
task to evaluate the carbon sequestration potential in the
ecosystem. Reasonable methods for estimating tree
biomass and carbon storage on forest land are increasingly
important given concerns of global climate change.
Increasing interest in bioenergy projects and carbon
sequestration protocols for the voluntary and regulated
markets. The objectives of this research are to estimate C
sequestration potential by agroforestry in North Sumatra,
Indonesia. This study was conducted at the Agroforestry
system in Aek Nauli, Simalungun District, North Sumatra,
Indonesia. Data collection for primary data was done
through a field survey. The present investigation was
carried out to determine aboveground tree biomass of
Toona sureni (Blume) Merr. and Coffea arabica. Data
retrieval T. sureni and C. arabica are done by nondestructive sampling by measuring the diameter at breast
height (dbh). The results showed that the potential of
average above-ground biomass and carbon storage of T.
sureni and C. arabica are 6.25 t ha-1.and 2.88 C t ha-1.
respectively. Total aboveground biomass of T. sureni and
C. arabica in the study area was 93.75 ton, while total of
carbon storage was 43.16 ton.
Above ground, carbon sequestration, Coffea arabica, Toona
sureni
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Plastic pollution in the marine environment is a scientific
topic that has received increasing attention over the last
decade. The intertidal zone is a Waters area directly
affected by the contamination of plastic debris from land
and sea. The aim of this research was to analyze the type
and abundance of plastic debris in the intertidal zone and
its impact on the macrozoobenthos abundance and also to
determine appropriate management strategy. This research
was conducted in intertidal zone Jaring Halus Village,
Secanggang, Langkat, North Sumatra, Indonesia on
February-April 2017. Macrozoobenthos and plastic debris
were collected using quadrat transect. Sediment was
collected with correct, up to a depth of least 30 cm. The
abundance of microplastic and macroplastic was assessed
using sediment density separation and hand sorting.
Microplastic items were the dominant type of film
(50.49%), fiber (26.43%), fragments (22.93%), followed by
pellet (0.15%). A total of microplastic were 8805 items and
macroplastic were 920 items. The abundance of
macroplastic was positively collaborated with the
abundance of microplastic (0.765). The abundance of
macrozoobenthos was negatively collaborated with the
abundance of microplastic (-0.368) and with the abundance
of macroplastic (-0.633). The management strategies were
suggested clean up marine debris, decrease plastic using
and built up station of debris processing.
Biodiversity, macrozoobenthos, marine debris, plastics
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Deforestation and forest degradation of tropical rainforest
in Papua, Indonesia affected loosing of tree species in
natural forest. Unit management has to take care of
maintenance and monitoring species biodiversity in
management area. Data and information on species
biodiversity in natural forest are needed for planning of
forest area management. This paper describes the types of
forest ecosystem and tree species composition in forest area
management plan. Tree inventory and forest ecosystem
identify were done using satellite Landsat image and field
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measurement. Landsat interpretation result landcover type,
field measurement result the composition of tree. Result
found 4 types of forest ecosystem that are dryland, bush
swamp, grass swamp, grassland and bare land. Tree species
analysis shows that bush merah species (Eucalyptus pelita)
dominate dryland ecosystem type with Important
Vegetation Index (IVI) about 27,54%. Bush putih species
(Melaleuca cajuput) dominate in bush swamp ecosystem
type (IVI = 220,2%).
Bust forest, forest ecosystem, Papua, tree composition
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Insect diversity studies were conducted during April until
August 2017 in paddy plots in Lae Parira, Dairi, North
Sumatra, Indonesia. The purposive random sampling with
eight sites and four tools (sweeping net, sticky yellow trap,
fit pall trap and core sampler) were done. There are quite
diversities of insects from 4 phases, starting from the
seedlings phase, flowering phase, milky phase and ripening
of the grains phase were determined in paddy cultivation.
As much as 8 orders, 24 families,37 species and 1365
individuals of insects collected. C. medinalis (178), M.
vittaticcollis (83), N. viridula (81), N. lugen (78), L.
oratorius (73) and S. coarctata (71) are widely
distributed,while Lepidoptera (Family Crambidae),
Orthoptera (Gryllidae) and Hemiptera (Pentatomidae) are
the highest numbers of individuals during study period.
There are six species of predators of Odonata was recorded,
such as Agriocnemis pygmae, Ischnura senegalensis,
Acisoma panarpoides, Diplacodes trivialis, Pantala
flavescens and Orthetrum sabina. The comparison insects
used three tools with highest captured used by sticky
yellow trap (730 individuals), followed by sweeping net
(482 individuals), core sampler (89) and pit fall trap (64).
The biological indices measure and varies, consist of
Richness (R1 = 1.84; R2 = 0.79), the Shannon-Wiener
diversity index (H’) is 2.26, Shannon-Weiner evenness
index (E) is 0.65 and index Similarity Jaccard (Cj = 0.68)
respectively.
Diversity, insect, paddy, predator, Dairi
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Microorganism has important roles in soil cycles and plant
living activities. Decomposer microorganism breaks down
the remains of dead plants and animals and release carbon
dioxide through respiration. The aims of this research were
to determine the existence and total population of
microorganisms under kemenyan trees (Styrax spp.) stand.
Soil samples were obtained from under different kemenyan
species stand those were kemenyan batak, minyak, toba
and jurame and in Pardomuan Village, Sitellu Talli Urang
Julu Sub-district, Pakpak Bharat District, North Sumatra,
Indonesia. Multilevel dilution method and non-factorial
Randomized Completely Design were used to obtain the
total population of microorganisms and fungi identification
data. The results of this research found that the highest
population organic matter decomposer obtained from
kemenyan Jurame stand and the lowest population obtained
from under kemenyan bunga stand. Identification of fungi
species found 5 genera of fungi, namely Aspergillus sp. (21
isolates), Penicillium sp. (9 isolates), Candida sp. (1
isolate) and Mucor sp. (1 isolate).
Aspergillus, kemenyan, microorganism, organic matter
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The aim of the study was to investigate the occurrence and
species diversity of Zoanthids in and around the Karachi
coast, Pakistan as there is any pertinent record of Zoanthids
is not available in published literature from Pakistan,
therefore preliminary studies were taken. For the purpose
field observations as well as laboratory rearing experiment
was carried out to study their taxonomic features and to
examine their potential for in future aquaculture
happenings. During the study four different species of
zoanthids dwelling rocky intertidal platforms of Sindh
coast belonging to three genera have been collected and
identified from four different localities. Other than that
laboratory, rearing experiment was also performed on trial
basis for all four species. Identified species are namely
Zoanthus sansibaricus, Z. vietnamensis, Epizoanthus
scotinus and Palythoa tuberculosa. Except for Zoanthus

sansibaricus aforementioned three species have never been
reported previously from Pakistan. Collection sites are
Buleji, Manora, Paradise point and Sunera beach. Field
surveys made during September and October 2016
whereas, laboratory rearing trials carried were out during
September 2016 to January 2017. During trials Zonthus
sansibaricus, Z. vietnamensis and Epizoanthus scotinus
were reproduced in artificial environment successfully.
However, Palythoa tuberculosa not reproduced sexually in
aquarium besides it was also maintained successfully.
Physical parameters of sea water noted weekly. Species
survival and growth was recorded at salinity range between
34 (minimum) to 38 (maximum) parts per thousand.
Preliminary species identifications and laboratory rearing
in artificial environment to assess their stability and growth
potential were done successfully.
Karachi, laboratory culture trials, Pakistan, zoanthid diversity
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Mango (Mangifera indica L.) is a popular fruit crop in
Malaysia and is susceptible to leaf spot disease caused by
diverse species of Ascomycete fungi. Leaf spot will affect
photosynthesis and reduce growth. Based on morphological
identification, 11 genera comprising 18 species were
tentatively identified as Colletotrichum acutatum, C.
gloeosporioides, F. proliferatum, F. semitectum, F.
mangiferae, F. solani, F. chlamydosporum, Pestalotiopsis
theae, P. mangiferae, Phomopsis sp., Curvularia
geniculata, Cur. lunata, Guignardia mangiferae,
Lasiodiplodia
theobromae,
Nigrospora
sphaerica,
Botryosphaeria dothidea, Nodulisporium sp. and
Corynespora cassiicola. For species confirmation, Internal
Transcribed Spacer region (ITS), β-tubulin and Translation
Elongation Factor-1α (TEF-1α) genes were used.
Colletotrichum acutatum species complex and C.
gloeosporioides species complex were identified based on
ITS and β-tubulin sequences. ITS sequences confirmed the
identity of morphologically identified P. mangiferae, P.
theae, Phomopsis sp., Ph. glabrae, L. theobromae, G.
mangiferae, B. dothidea, Cur. geniculata, Cur. lunata, N.
sphaerica, Nodulisporium sp. and Cor. cassiicola.
Molecular identification of five Fusarium spp., F.
proliferatum, F. semitectum, F. mangiferae, F. solani and
F. chlamydosporum were conducted using TEF-1α
sequences. The present study showed that diverse
Ascomycetous fungi are associated with leaf spot of
mango.
Ascomycete, Mangifera indica, fungal pathogen, leaf spot
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Pongo pygmaeus morio, a subspecies of orangutan,
founded East and Northeast Kalimantan is steadily
declining and classified as endangered. A reintroduction
program was recently established. We monitored the
reintroduced individuals during their first-year post-release
at Kehje Sewen Forest in East Kalimantan, Indonesia to
document the adjustment to their new habitat. Here, we
report on the activity patterns, food choice, travel height,
nest-building abilities and associations of six individuals
ranging between eight and thirteen years old. Our results
show that all individuals survived their first year. They
spent most of their time feeding and had a largely
frugivorous diet, similar to wild orangutans. However,
although they were able to build nests, they reused or
rebuilt old nests more often than expected. They also spent
16% of their total activity time on the ground, more than
expected. This information will contribute to attempts to
evaluate factors affecting the adjustment process, and thus
optimize future reintroduction procedures.
Adjustment, daily activity, Pongo pygmaeus morio, reintroduction
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Arbuscular Mycorrhizal Fungi (AMF) are able to colonize
plants in various ecosystems, even in coastal areas with
extreme of soil salinity. They play an important role in
stabilizing aggregate sand soils and growth and survival of
plants. As the obligath, arbuscular mycorrhiza is strongly
influenced by plant and environment factors. In this study,
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we studied arbuscular mycorrhizas in different soil depths
and soil physicochemical properties at two Casuarina
equisetifolia sites. The abundance of AMF spores ranged
between 9 to 136 per 50 g of soil and AMF spore number
decreased with increasing soil depth at both sites. The
highest spore abundance was recorded on the topsoil. We
found 15 morphologically distinctive AMF species. The
percentage of root colonization also differed in both sites.
The available soil P content negatively affects the
abundance of spores and the colonization of AMF roots.
While other soil physicochemical properties do not show a
clear relationship pattern with AMF.
Arbuscular mycorrhizal, soil depths, spore abundance, root
colonization, physicochemical soil properties
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Salak generally is dioecious plants (two-homes), for
example, Salacca rumphii Wallich ex Blume, scattered in
Thailand and Salacca sumatrana Becc. in Sumatra.
Salacca zalacca var. amboinensis classified as plants
monoecious (single-home). This study aims to examine the
phenology of flowering and fruiting of Salak Sidimpuan
plants and the phase of flowering and fruiting completely
until finally, the fruit is ready to be harvested. This research
has been carried out in the Palopat Maria Village,
Padangsidimpuan
Hutaimbaru
Sub-district,
Padangsidimpuan City, North Sumatra, Indonesia in
Oktober 2016 up to January 2017. This research in a survey
and descriptive. The results of this study indicated that
Salak Sidimpuan is a single-home plant (monoecious) in
the same flower cobs had founded hermaphrodite flowers.
Salak Sidimpuan plants appeared at the base of the midrib
of plants every 1-1.5 months. Generally, on any salak
Sidimpuan plant had founded 7-9 generations, that is 5-6
generations phase of flowering and 2-3 generations phase
of fruiting. Length of time needed by salak Sidimpuan
plants to experience one cycle of flowering namely since
the emergence of new salak flowers until the establishment
of fruit with salak sidimpuan ready harvest is about 5-6
months.
Flowering, fruiting, phenology, Salak Sidimpuan
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Styrax sumatrana was known as endemic resin-producing
trees from North Sumatra, Indonesia and distributed
separately in five districts in this province. Information
about wood chemical component of Styrax sumatrana in
different growth location is still not determined yet.
Therefore, the objective of this research was to analyze
chemical component of S. sumatrana wood originated from
North Tapanuli and Pakpak Bharat according to vertical
stem orientation. Samples for analysis divided into three
part of stem (based, middle, and tip), and for wood
chemical component analysis, hollocelulose, α-cellulose,
hemicellulose, Acid Soluble Lignin (ASL), Acid Insoluble
Lignin (AIL), and non structural component (extractive
content in ethanol benzene 1:2 and ash content) were
observed. Result showed that growth location influence
wood chemical component. The wood chemical component
from North Tapanuli and Pakpak Bharat were 52.72 and
69.80% (hollocelulose), 25.94 and 39.87% (α-cellulose),
26,78 and 29.92% (hemicellulose), 5.49 and 4.33% (Acid
Soluble Lignin), 34.37 and 20.43% (Acid-Insoluble
Lignin), 10.95 and 2.42% (extractive content), and for ash
content is 1.37 and 0.8%. Based on stem vertical
orientation observation, generally the base position has the
highest value of all observed parameters.
Chemical component, North Tapanuli, Pakpak Bharat, Styrax
sumatrana
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Orchid has many species that most produce beautiful
flowers. Orchid cultivation as a commodity ornamental
plant with a high economic value often spurs the
exploitation of wild orchids in nature. Therefore, wild
orchid conservation efforts are as important as the effort to
spur the production of orchid cultivation as a commodity.

In general, orchids that live in the tropics are covered by
endophytic fungi. Endophytic fungi can spur the growth of
orchids, especially endophytic fungi that grow in
heterotrophic root orchids (mycorrhizae). The purpose of
this study was to isolate and identify mycorrhizae that grow
in the roots of orchid plants from the area of Mount Lawu,
Java, Indonesia. Mycorrhizae were isolated from orchid
plants that grow in the Cemoro Sewu area, the south slope
of Mount Lawu. Orchid plants were identified based on
their morphology. The surface of orchid root was sterilized
and placed in a potato dextrose agar (PDA) medium. The
growing fungi are purified, characterized morphologically
and identified molecularly using primers ITS1 and ITS4.
Fifteen mycorrhizae isolates were obtained from seven
species of orchids. Trichoderma koningiopsis A1,
Fusarium sp. A2, Fusarium striatum A3 (from orchid
Appendicula sp.), Colletotrichum sp. C3, Neonectria sp.
C4, Aspergillus sp. C5, Cladosporium sp. C12 (from
Coelogyne rochusseniii De Vriese), Nectria haematococca
F1, Aspergillus flavus F2 (from Bulbophyllum
flavidiflorum), isolate G2 (from Gastrocillus sp.),
Aspergillus aculeatus (from Liparis rhedii), Colletotrichum
sp. O1, isolate O2 and O3 (from Oberonia) and
Trichoderma koningiopsis P1 (from Pholidota sp.).
Isolation and identification, Mount Lawu, mycorrhizae, orchids
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Armyworm (Spodoptera litura) is one of the most
important pests in soybeans in Indonesia, including in
South Sulawesi, Indonesia. In dry season, the farmers
planted soybean around the area of Lake Tempe, South
Sulawesi, Indonesia. The research was conducted in two
places in 2016, the Maros Laboratory, the activity of
population density relationship with the level of leaf
damage and the decrease of yield, while the frequency test
of insecticide application in S. litura was done in Tancung
Village, Wajo District, South Sulawesi, Indonesia which is
a region of soybean development in the area of Lake
Tempe. The result shows that the relationship between
population density and intensity of attack is shown by
regression equation, Anjasmoro,Y = 6.6502x, r = 0.923088,
Argomulyo, Y = 5.9649x, r = 0.929173, and Grobogan, Y
= 5.9097x, r = 0.937797. So the relation between to yield
population and regression equation, Anjasmoro Y =
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Estimation of population density of Sumatran
elephant (Elephas maximus sumatranus)
in Jantho Pinus Nature Reserve, Aceh Besar,
Indonesia

used in this research were Toba (Styrax paralleloneurum
Perk), Durame (Styrax benzoine Dryland), and Bulu
(Styrax benzoine var. hiliferum). Laboratory test of wood
durability refers to National Indonesia Standard (SNI)
number 01-7207 (2006). The several parameters were
observed namely sample weight loss, termite mortality and
termite feeding rate. The results showed that Bulu Styrax
resulted the highest value of weight loss and feeding rate
around of 7.49 and 52.66% respectively. It described that
species had a lower durability compared with Toba and
Durame. Meanwhile for Toba Styrax showed the highest
mortality value in the amount of 98.1%. In general, the
Styrax wood species from North Tapanuli was classified
into II-III. Durame and Bulu were categorized of moderate
durability, meanwhile for Toba Styrax were durable
categorized

Ma’rifatin Zahrah

Bulu, durability, Durame, Styrax, Toba

16.472-0.6629x, r = 0.953071, Argomulyo, Y = 16.44060.8083x, r = 0.90263, and Grobogan, Y = 14.97320.7656x, r = 0.964106. While application of insecticide
with frequency 1 times per 2 weeks gives highest attack
rate of S. litura (39.11%) and seed yield 1.98 t/ha.
Armyworm, leaf damage, population density, seed yields,
soybean, varieties
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The natural wildlife habitat destruction is a major cause of
the decrease in wildlife populations in nature. The
Sumatran elephant (Elephas maximus sumatrensis) is a
species that is at risk of extinction, considering that the
animals need a vast habitat to support their activities. This
research was conducted to estimate the population density
of Sumatran elephant in Jantho Pinus Nature Reserve, is
the natural habitat of Sumatran elephant still remaining in
Aceh Province, Indonesia. The prediction of the population
density of the elephant, conducted by indirect method, was
to calculate the pile of elephant dung found in the study
sites by following the elephant roaming path and also the
place that was confirmed as the location of elephant
activity. The density of elephant population was
approximated by 3 variables, namely the abundance of
feces per km2, the rate of feces production per day and the
rate of decomposition of the feces, sample of the transect
was 0.11 km2. In the sample area, the amount of impurities
(N) found was 60 pellets. Thus, the population density in
the study site was estimated to be 52 elephants.
Estimation, feces, indirect method, population, Sumatran elephant
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Wood durability is one of parameter to determine of wood
quality. The objective of this research was to evaluate of
durability properties the three species of Styrax wood from
North Sumatra, Indonesia. The Styrax woods species that
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The purpose of this research was to determine the
macroscopic and microscopic characteristics of Toba,
Durame, and Bulu Styrax wood from North Tapanuli,
Indonesia. Wood macroscopic observations include color,
gloss, fiber condition, texture, touchiness, hardness, as well
as percentage of heartwood and sapwood. Determination of
microscopic properties was using maceration and
microtome slide. The observed parameters on the
maceration slide are fiber length, fiber thickness, fiber
diameter and lumen diameter. Whereas for slide
microtome, the observed parameters include number and
pore diameter, rays height, rays width and rays frequency.
The results showed that percentage of heartwood and
sapwood decreased from base to stem tip for all of Styrax
wood species. There were no differences of heartwood and
sapwood color, also slippery and glossy touchiness
between three of Styrax species. Based on fibers derived
parameters, three species of Styrax wood classify into class
II. It indicated that the fiber of styrax wood prospective as
raw material for pulp. Using microtome slides showed that
Styrax Toba has the least of pore and smallest diameter, but
it has the highest of ray’s frequency.
Bulu, Durame, Styrax, Toba, wood structure
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Kemenyan resin from Styrax sumatrana is a unique NonTimber Forest Products (NTFPs) native from Sumatra
Island, Indonesia. It possesses diverse usage in
pharmaceutical, perfume, and cosmetics. In this paper, six
kemenyan resin samples were investigated to distinguish
free radical scavenging activity using 1,1-diphenyl-2picrylhydrazyl (DPPH) reagent. The kemenyan resin
originated from Tapanuli, Pakpak Bharat, and Humbang
Hasundutan of North Sumatra, Indonesia showed high
antioxidant activity with IC50 < 16 mg/L. The antioxidant
activity of common kemenyan resin constituent, i.e.
cinnamic acid, ethyl cinnamate, and vanillin was also
investigated as positive control, but it showed lower
antioxidant activity (IC50 < 1000 mg/L). The total phenolic
and flavonoids contents (TPC and TFC) for all samples
were 44-66 mg gallic acid/g sample and 143-160 mg
quercetin/g sample. The results revealed that kemenyan
resin has high potency of antioxidant and can be used as
natural antioxidant resources.
Antioxidant, kemenyan resin, Styrax sumatrana, TFC, TPC
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The diversity of tree species and Green Open
Space (GOS) in Syiah Kuala University, Aceh,
Indonesia

category (H' = 2,179) and GOS ratio in a not good
category.
Green Open Space, Species Diversity Index
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Macrofungi habitat is known from the lowlands to the
mountains. Information on the mountain macrofungi has
not been disclosed. Research on macrofungi has been done
in the area of protected forests of Mount Marapi and Mount
Singgalang, West Sumatra, Indonesia. The purpose of
research is to obtain data macrofungi diversity and
knowing its potential as a food and medicine. Macrofungi
that have the potential of food and medicine can be
attempted to be cultivated as an alternative to the economic
improvement of local communities. In this study, the
results obtained are found as many as 152 species
macrofungi. In general, macrofungi found, belong to the
phylum Basidiomycota. Only 9 species belong to the
phylum Ascomycota and one species belonging to the
phylum Mycetozoa. A total of 97% of the species of
macrofungi found role as decomposers, only a few species
live as parasites (e.g., Ganoderma applanatum). Some
species live in symbiosis, forming mycorrhizal, e.g.,
Amanita sp. Found 22 species macrofungi potentially as
food (e.g., Auricularia spp.), 34 species potentially used in
medicine (e.g., Amauroderma rugosum) and one species
found to be potential as bioinsecticide material and antiinflammatory treatment in patients with arthritis. In this
study, it was found some species are toxic (e.g., Amanita
sp.).
Macrofungi, Mount Marapi, Mount Singgalang
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The research of diversity of tree species and green open
pace (GOS) in Syiah Kuala University is conducted in
March to April 2017. The goals of this research are to (i)
determine of tree species diversity, (ii) to analyze the ratio
of Green Open Space (GOS). This research was conducted
at Syiah Kuala University, Aceh, Indonesia with taking 20
observation station among university office unit. Sample
was 62,5% of all unit with direct observation method. Data
analyze with diversity index and general formula to
calculate the GOS and visualize with pictures and tables. In
conclusion, the diversity index of tree species in medium
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The potency of biomass and carbon stocks of
bamboo in North Sumatra, Indonesia
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The community forest has a very important in controlling
global warming through its function as a carbon sink. The
aimed of this study were: (i) building allometric equations
to estimate the potential of biomass and carbon mass of
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bamboo stands in community forests, North Sumatra,
Indonesia; and (ii) finding the potential of biomass and
mass karbin bamboo stands in public forests, North
Sumatra. Research was conducted in bamboo stands of the
community forest in North Sumatra, Indonesia. Carbon
analysis carried out in the Laboratory of Forest Products
Chemistry, Faculty of Forestry, Bogor Agricultural
University, Bogor, Indonesia. Parameter measurements
performed at permanent sample plots (PSP) by a modified
strip line method. Size of PSP was 0.04 ha (20 m x 20 m)
that is carried out by stratified sampling with random start.
Procedures to determine of volatile matter content is used
the American Society for Testing Materials (ASTM) D
5832-98. The procedure to determine the ash content is
used ASTM D 2866-94. Allometric equations selected was
using various statistical criteria, namely the goodness of fit,
coefficient of determination (R2), residual analysis and
practical considerations for the user. The results showed
that the best model of allometric equations for estimating
biomass and carbon mass of Gigantochloa apus Kurz were
W = 81.324+22.411(Dbh)+1.710(Dbh)2 and C =
45.979+12.792(Dbh)+0.973(Dbh)2.
The
selected
allometric models to estimate the potential of biomass and
carbon of Schizostachyum brachycladum Kurz was W =
44.614-14.047(Dbh) + 1.26(Dbh)2 and C = 20.1956.390(Dbh) + 0.585(Dbh)2. The allometric models is used
to estimate of biomass and carbon mass of Gigantochloa
pruriens Widjaja was W = 38.258-10.683(Dbh) +
0.854(Dbh)2 and C = 14.994-4.139Dbh + 0,339(Dbh)2.
The potential of biomass and carbon stocks in forests of
Gigantochloa apus Kurz were 10.91 Mg ha-1 and 5.49 Mg
ha-1; Schizostachyum brachycladum Kurz was 5.85 Mg ha-1
and 2.82 Mg C ha-1; and Gigantochloa pruriens Widjaja
was 8.67 Mg ha-1 and 4.05 Mg C ha-1, respectively.
Bamboo, carbon stocks, Gigantochloa apus, Schizostachyum
brachycladum
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Tapanuli cultivar of Pinus merkusii is one of P. merkusii
cultivars that is currently endangered; it naturally grows in
Tapanuli region of North Sumatra, Indonesia. This is
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caused by various forms of pressure, especially logging
activity. Information on the stand structure of Tapanuli
cultivars of P. merkusii is need to get a real description the
critical level of natural population of Tapanuli cultivar of
P. merkusii. Base on this information, conservation of
natural populations of Tapanuli cultivars of P. merkusii can
be done properly. The purpose of this study was to obtain
profiles stand structure of natural population of Tapanuli
cultivars of P. merkusii that spread at five locations. The
research was conducted at five locations of natural
distribution of P. merkusii Tapanuli cultivar as follows: (i).
Protection forest of Dolok Tusam Timur, South Tapanuli
(ii). Cultivation area in Parinsoran village, North Tapanuli,
(iii). Protection forest of Dolok Tusam Barat, South
Tapanuli, (iv). Cultivation area in Lobugala Village, North
Tapanuli, (v). Mixed forests in Tolang Village, South
Tapanuli. Diameter at breast height measured in the
inventory in each cluster plot. There are two things that can
be conclude from this research, namely: (i). Natural
population of Tapanuli cultivars of P. merkusii that spread
over five locations in the region Tapanuli, North Sumatra,
is currently in critical condition. It is apparent from the
stand structure that is not normal, (ii). The low natural
regeneration in natural populations of Tapanuli cultivars of
P. merkusii caused by the low survival rate and the
existence of barriers on seed germination media
Natural regeneration, Pinus merkusii, stand structure, Tapanuli
cultivar
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Lake Matano is a tectonic-oligotrophic located in Malili
Complex, South Sulawesi, Indonesia and has been
designated as a recreation park. This lake is one of the
ancient lakes in Sulawesi. This lake supports a life of
endemic species like fish. The objectives of this research
was study endemic fish diversity, size structure (length and
weight) of endemic fish in inlet and water body of ancient
Matano Lake. The collection of fish sample was conducted
in inlet (Meaopudi River) and in water body of the lake
(Matano Village) on May, 2016 until April 2017. Fish
captured with gill-net and seine net. There are seven
endemic fish species for observation, consisting three
species of Telmatherina one species of Oryzias, and three
species of Glossogobius. The fish dominant is
Telmatherina antoninae about 2119 fishes, followed
Oryzias matanesis about 89 fishes. The length and weight
of T. antoniae male and female from river were 35-81 mm
and 0.3-5.3 g and 37-78 mm and 0.3-6.1 g respectively,
whereas length and weight of T.antoniae male and female
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from water body were 24-96 mm and 0.1-9.6 g and 30-88
mm and 0.1 g-7.9 g respectively. Fish size of T. antoniae
male and female of water body longer than fish from river,
similarly of fish weight.
Endemic fish, inlet, Lake Matano, size structure, water body
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Necton is an aquatic organism that swims and move
actively by their own desire. The purpose of this research is
to know the habitat condition and biodiversity of necton in
upstream Wampu, North Sumatra, Indonesia. The habitat
condition is measured by examined the temperature,
brightness, flow velocity, depth, Dissolved Oxygen, pH,
type of substrate, wide of river, body-wide of river and rate
of flow. The kind of necton is caught by using backpack
electrofishing unit whereas the electric flow that produced
from battery is 15 Volt and 9 Ampere. The upstream
habitat condition of Wampu river has the big stone, pebble,
and sand type of substrat with the middle flow-big and the
clear aquatic. Physical and chemical parameters in
upstream Wampu still sustainable and appropriate as
habitat for fish and shrimp. The result of this research
shown that there is variety of necton that collected such as
26 species of fish, 3 species of shrimp inland water.
Therefore, two species of fish from Tor are Tor soro and
Tor tambroides also founded in this study. The highest
diversity (H’) in this research site is Landak river with
2.90. Hence, the second highest is Bahorok river about 2.46
and the lowest is Berkail river about 1.83.
Bahorok river, biodiversity, freshwater fish, Tor
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After a long overdue about 150 years ago on Wallace's
study, particularly on North Moluccas Islands, Indonesia
the research in order to obtain crucial data on the mangrove

compositions and distributions occurred. The new study
occurred at the three main islands of North Moluccas,
namely Ternate Island, Halmahera Island and Moti Island
from 2011 to 2017 with inventory method. Based on
inventory, overall 59 species of mangrove plant in 41
genera and 31 families were recorded in all sites. Moti
Island was recorded as richest mangrove (53 species) and
Ternate Island was categorized as poorest mangrove (36
species). Apparently, the wide species in three main islands
of North Moluccas was Rhizophora apiculata and some
species have been limited distribution, such as Sonneratia
ovata, Ceriops longifolia, Avicennia lanata, and
Rhizophora x lamarckii. The species of S. ovata is
categorized as near threatened species by IUCN and this is
the first record for eastern part of Indonesia. To date, the
site has not been designated as a conservation area and the
species is not protected by Indonesian law. Illegal activities
have threatened the rare species. Therefore, it is crucial to
protect and manage accordingly the wild populations on
their natural site. Subsequently, national and international
cooperation is needed to conserve the extinction species.
Biodiversity, mangrove, Moluccas, rare species, Sonneratia ovata
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Mountain areas, such as Mount Marapi in West Sumatra,
Indonesia which is a tropical rainforest area is one of the
habitats for macrofungi. Macrofungi grow on various
substrates that match the growing needs. Information on
the substrate on which the growth and diversity of
macrofungi on each substrate have not been widely
reported. Research on macrofungi has been done in the area
of protected forests of Mount Marapi. The purpose of
research is to obtain substrate type data on the growth and
diversity of macrofungi in each substrate in the wild. Data
collection by recording of macrofungi found in each
sampling plot along the research path, then recording
substrate and environmental conditions (air temperature, air
humidity, light intensity and soil ph). The results of the
study found the number of species of macrofungi in the
study sites with the composition of 1480 individuals, 87
species, 45 genera, 33 families and 11 orders. The type of
substrate used as a place to grow is dead wood, litter, and
live trees. Index of species diversity on dead wood
substrate 2.79, litter 2.33 and on live tree 0.37.
Environmental conditions on the observation path are
temperature 19-22ºC, air humidity 52-66%, light intensity
150-1805 lm, soil pH 7.0-7.3. Environmental factors have
no effect on the diversity of macrofungi in each substrate.
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Incense is the main NTFP commodity and has an important
contribution to economy and socio-culture in Lake Toba,
North
Sumatra,
Indonesia.
However,
declining
productivity, limited regeneration, underdeveloped
cultivation
techniques,
and
varied
management
performance in cultivating clusters have limited their
sustainability over the last decades. Generalizing in
application of sustainability criteria caused incorrect
assessment, therefore, the forest management programs
became ineffective. This objective of this study was to
investigate the important characters that affecting
sustainability of Styrax forest management. A two-step
cluster analysis was performed to investigate stand
management intensity, phenotypic and environmental
characteristics from twenty-six forest stands in District
Humbang Hasundutan, North Tapanuli and Pakpak Bharat.
Three distinct groups of forest performances were found,
i.e., monoculture forest with intensive management, mixedforests dominated by incense with intensive management,
less-intensive-mixed-forest. Based on the important values
of variables used, there are six determinant factors those
were management intensity, resin productivity, stand
homogeneity, stand age, altitude and bark color. The best
performing forests were found in mixed forests dominated
by incense with high management intensity at an altitude of
900-1,400 meter asl, the productive age of 25-40 years with
productivity>1,000 kg/tree/harvest. Therefore, a forest
manager can choose an alternative management strategy
based on these determinant factors.
Forest, management, resin productivity, Styrax
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Trigona beekeeping for communities welfare and land
productivity improvement have been running for a long
time. The high potency of incensé resin in Lake Toba
Catchment Area, North Sumatra, Indonesia is an
opportunity for these bees development. However, the
beekeeping has not been widely known in the region, so
that this NTPF management has not provided much benefit
for economic development and ecological sustainability.
This study was conducted to illustrate the potential of
Trigona beekeeping to produce propolis in Styrax forests.
Three Trigona spp. colonies on each Styrax forest in Aek
Nauli and Pakpak Bharat by 2017 were used in this study.
The resin was identified by collecting samples of propolis
on each nest parts and analyzing it qualitatively based on
color and flavor and quantitatively using gaschromatography-mass-spectrometry (GCMS) method.
Results shows that the forests provide feed sources in the
form of nectar and resin. Propolis from incense can be
found in the bitumen, pillars, honey bags, and egg
wrappings. This propolis containing fatty acids, essential
oils, minerals, vitamins and other organic substances,
pollen and resins. The active ingredients contained include
polyphenols (flavonoids, phenolic acids), terpenoids,
steroids, and amino acids. Each colony produces propolis
50-70 g every two weeks which typical flavor of incense.
Beekeeping, incense, propolis, Styrax, Trigona
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Communities around the forest have been using traditional
medicine for quite long to maintain their health and for
treatment of various diseases. The research aimed to find
out the medicinal plants that utilized by the communities
around Deleng Lancuk Tourism Park, Karo, North
Sumatra, Indonesia and assessing the chemical content of
the medicinal plant species that most dominantly used by
the communities. The research was conducted by survey
method in two selected villages (Kuta Gugung Village and
Sigarang-garang Village) and Physiochemical testing at the
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Laboratory of Natural Product Chemistry, Faculty of
Mathematics and Natural Sciences, University of North
Sumatra, Indonesia. There are 30 types of medicinal plants
that used by villagers around Deleng Lancuk Tourism Park.
Part of medicinal plants used by the Kuta Gugung and
Sigarang-garang Villagers consists of leaves, bark, flowers
and leaves, stems, roots/tubers, leaves and stems, leaves
and tubers, sap and all parts of plants. Physiochemical
testing was performed on 10 types of selected medicinal
plants that based on the most dominant utilized by the Kuta
Gugung and Sigarang-garang Villagers the result of 8 types
containing alkaloids and flavonoids, 4 types containing
terpenoids and 2 types containing saponins.
Deleng Lancuk Tourism Park, medicinal plants, physiochemical
testing
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Sunda pangolin (Manis javanica Desmarest, 1822) is a
critically endangered of mammal due to the high level of
poaching and hunting as well as illegal trading for medical
and food purposes. This species is rarely observed and
there are no comprehensive population estimates, including
in North Sumatra, Indonesia. This study aims to estimate
the Sunda pangolin population density within conservation
forests in North Sumatra, namely Sibolangit Natural
Reserve, Siranggas Wildlife Reserve, and Dolok Sibualbuali Natural Reserve. Field survey was occurred from
2014 to 2015 and transects as sampling plot was
established at the three conservation forests to estimate
wild population of Sunda pangolin. The results showed that
Sunda pangolin populations were very low and estimated
between 2-5 individuals/ha. The remaining populations
distribute in fragmented habitat mainly due to human
activities. Therefore, the conservation programs must be
priority to minimize the pangolin extinction rate due to
habitat degradation and loss as well as poaching, hunting,
and illegal trading.
Conservation, extinction species, forest degradation, forest loss,
Sunda pangolin, wild population

BO-30
Characteristics of three lesser-used species from
tropical rainforest from North Kalimantan to
promote its use for the wood industry in Indonesia
Sari Delviana Marbun1,♥, Imam Wahyudi2
1

Graduate Program in Forest Product Science and Technology, Faculty of
Forestry, Institut Pertanian Bogor. Jl. Ulin, Kampus IPB Darmaga, Bogor
16680, West Java, Indonesia. Tel.: +62-251-8626886, ♥email:
sari_delviana@apps.ipb.ac.id
2
Faculty of Forestry, Institut Pertanian Bogor. Jl. Ulin, Kampus IPB
Darmaga, Bogor 16680, West Java, Indonesia

Utilization of lesser-used species for wood industry,
indirectly, will affect to reducing pressure on commercial
woods that have been used intensively, as well as will
preserve it in natural forests. The first step that can be done
is characterizing the lesser-used species for optimizing the
future use. The main Objective of this research was to
promote three lesser-used species (Benuang, Terap, and
Pisang-Pisang) from North Kalimantan, Indonesia through
analyzing the fiber quality, physical properties, and
anatomical structures. Fiber dimension was measured by
maceration, while fiber quality was analyzed following
Rachman and Siagian method. Physical properties testing
referred to BS standard 373-1957, while observation of
anatomical involved macro-and microscopy. Results
showed that three lesser-used species classified to Quality
Class II for pulp and paper manufacturing. Based on
specific gravity, Benuang and Terap classified to Strength
Class IV, while Pisang-Pisang III. Values of tangential and
radial shrinkage ratio showed that all species categorized to
stable wood. Heartwood and sapwood in Terap were
differentiated by darker color, while in Benuang and
Pisang-pisang generally not. The anatomical structure of
three species had some similarities, i.e. growth boundaries
indistinct, diffuse porous with the radial pattern, solitary
vessel outline rounded, ray width 1 to 3 cells, and deposits
on rays. Differences in anatomical structures were seen on
vessel diameter, vessel groupings, tyloses, vessel
frequency, axial parenchyma, and ray height.
Benuang, lesser-used species, pisang-pisang, terap, tropical
rainforest
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Poisonous plant species diversity in Indonesia have not
been explored as a potential source of biopesticides. Batang
Gadis National Park (TNBG) North Sumatra, Indonesia as
one of the biodiversity of poisonous plants need to be
explored. The study aimed was the identification of
poisonous plants, analysis of diversity, Shannon indexWiener modeling on various heights and locations
poisonous plants, and phytochemical analysis to determine
the content of alkaloids, terpenes, flavonoids, saponins and
tannins. The identification results obtained 14 species of
poisonous plants with 10-12 species in different levels
(understory, seedlings, saplings, poles, and trees). Analysis
vegetation results obtained were Ayu Ara, Ayu Otang,
Dong dong, and Supi which dominates all levels of plants.
Modelling is obtained Model Vapor Pressure for lower
plants, Sinusoidal Model fit for seedlings, saplings and
poles, as well as to the Hoerl Model for Tree. The content
dominant on poisonous plants in TNBG predominantly of
terpene content except for Tabar-Tabar (Costus speciosus
Sm.) which containing flavonoids and tannins. Potential of
poisonous plants as biopesticides were species of Dongdong (Laportea stumulans Gaud), Langge (Homalonema
propinqua Ridl), Modang/Modang Londir (Persea rimosa
Zoll. ex Meisn.), and Sitarak (Macaranga gigantea
Mull.Arg.). While, the species with highest sources were
Latong (Litsea leefeana (F. Muell.) Merr.) and Dong-dong.
Batang Gadis National
poisonous plants
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The objectives of this research were: (i) to observe and
identify bacteria from the tailings of ex-gold mine in
Mandor that were beneficial for plant growth, (ii) to
compare the population density of bacteria at three
different age levels of tailings: 1, 3 and 6 years after
mining. The research was done in 2 steps: taking the
sample of tailings and laboratory analysis (isolation and
determination). This research has successfully isolated and
identified nine beneficial bacteria for plant growth from
tailings of ex-gold mine. These 9 bacteria consist of 3
groups: (i) 5 isolates of phosphate solvent bacteria that
identified as Pseudomonas spp. and Bacillus spp. (isolate
code: Pf-sp1, Pf-sp2, Pf-sp3, Pf-sp4 and Pf-sp5); (ii) 2
isolates of nitrogen-fixing bacteria that identified as
Azotobacter spp. (isolate code: Az-sp1 and Az-sp2) and
(iii) 2 isolates of nitrification bacteria that identified as
Nitrosomonas sp. and Nitrobacter sp. (isolates code: Nisp1 and Ni-sp2). The research also found that the density of
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bacterial population was not different in the different
tailings age and different pioneer species. This fact
indicates that the succession process in the tailings area
takes place very slowly.
Bacteria, ex-gold mine, tailings
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Local and regional market demands of bivalves are
increasing outside of Asahan and Tanjungbalai districts,
North Sumatra, Indonesia. It has resulted in a high
exploitation of this resource. In the other hand, there has
been no comprehensive information and study on the
diversity of bivalves in Tanjung Balai Waters, in Asahan.
This study was aimed to determine the types of bivalves
and water quality of Tanjung Balai Waters, in Asahan. It
was conducted in July 2016 until November 2017.
Sampling of bivalves was done monthly. Several physical
and chemical parameters were observed. Data of
community structure and principal component were
analyzed by Principal Components Analysis (PCA). The
result showed that there were 16 species of bivalves from 7
families in Tanjung Balai Waters. Station 2 had the highest
composition of bivalves, while the lowest composition
noted in Station 1. The average of abundance at stations 1,
2 and 3 was 352 ind/m2, 222 ind/m2 and 388 ind/m2
respectively. In general, the index of diversity categorized
as low to moderate. The evenness index was categorized
high to low, while the dominance index indicated the
absence of dominant species in almost all stations except in
station 1. Water quality in this waters still can support the
life of bivalves. Based on analysis of PCA, it resulted that
abundance of bivalves was positively correlated with
nitrate, phosphate, depth and organic matter.
Abundance, bivalves, diversity, Tanjung Balai Waters
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Buni (Antidesma bunius L. Spreng; Euphorbiaceae) is a
multipurpose tree species. Buni has high potential in
carbon dioxide absorption; it means buni more effective to
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be planted for rehabilitation of urban forest. Buni seed has
low potential to germinate naturally. In addition, there is
little information about its propagation by seeds currently
available. This research is conducted to assess Buni seed
germination under extraction method (control, rice husk
ash, fermentation method, and chemical method) and
dormancy breaking (control, soaking water for 24 hours,
storage in the refrigerator for 1 night, and soaking
gibberellin 500 ppm for 24 hours). The results show the
initial germination occurs on the second week after sowing.
Extraction method, dormancy breaking and the interaction
both shows very significant effect on the germination
percentage of Buni seed on the third and fourth week after
sowing. The best extraction method for buni seed
germination is fermentation method, while the best
dormancy breaking for buni seed germination are control or
directly sowing and soaking water for 24 hours.
Buni, dormancy, extraction, germination, seed
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The early stages of vegetation recovery were studied on a
degraded peatland in Kuala Dua, Kubu Raya District, West
Kalimantan, Indonesia. Vegetation analysis was carried out
following two years of peatland fire using 20 double plots
(0.8 ha). The results showed that there were 13 types of
plants, 6 types of seedlings, 23 types of sapling rate, 7
types of pole level and 1 type of tree level. Ground cover
was dominated by fern or paku uban (Nephrolepis
bisserata (Sw.) Schott (important value index 114.9). At
the seedling stage, vegetation was dominated by coffee and
laban (Vitex pubescens Vahl.) with important value index
>50%. However, at the sapling stage, the vegetation was
dominated by cengkodok (Melastoma affine) dominates,
followed by pangal (Baccaurea bracteata Muell, Arg.) and
medang lendir or gemor (Alsedophne umbeliflora). At the
pole stage, the vegetation type was dominated by punak
(Tetramerista glabra) and akasia daun lebar (Acacia
mangium). At the tree stage, there are only one species
(punak). Except at the seedling stage, at all growth rates
there are no dominant species as shown by dominance
index value (C) <0.5. Species diversity in degraded
peatland due to land fires is moderate at the seedling
growth (1 <H '<3) and low (H' <1) at all growth rates. The
existence of indigenous peatland tree species (such as
laban, pangal, gemor and punak) is essential for restoration
of degraded peatland with paludiculture system.

Land fire, peatland, paludiculture, restoration, vegetation
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Coffee (Coffea arabica) is one of North Sumatra province's
(Indonesia) top plantation commodities. Insects associated
with C. arabica pollination have not gained enough
attention, despite the fact that pollinating insects are one of
the key factors in successful cultivation of C. arabica. As
the type of plant that’s widely distributed in the highlands
of Indonesia, pollination of C. arabica is believed to be
strongly associated with various groups of pollinating
insects, but the lack of taxonomic identification capacity
becomes a constraint on its own in the development of this
plant. This study aims to analyze the types and variations
of insects pollinating C. arabica in North Sumatra province
using DNA barcoding. To accelerate taxonomic
identification, DNA barcoding is now considered an
alternative method for identifying biodiversity. Twenty
flower visitors were captured in various areas in the
province of North Sumatra. By using mtDNA markers of
cytochrome oxidase subunit I (COI) sequences, 10 species,
and 10 orders were able to be identified. Based on the
analysis of local basic alignment search tool (BLAST), the
identified species of pollinating insects include
Allactoneura sp., Anopheles superpictus, Apis dorsata,
Dolichopodidae sp., Hymenoptera sp., Phytomia erratica,
Rhiniidae sp., Sclaura latitarsis, Stromorhina discolor, and
Trigona spinipes.
Coffea arabica, insect pollination, cytochrome oxidase subunit I,
North Sumatra
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Indonesia has 27.7 million hectares of peat land and they
spread out at east coast of Sumatra, Kalimantan, Sulawesi
and Papua. On peat land grows varieties of plants as well as
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many insects, such as termites. The peat lands are covered
by water and this is potential to cultivate with economical
commodities, such as palm oil. It is a favorite crop not only
by the big companies but also by farmers. Indonesia is the
biggest on palm oil plantation since 5 years and takes a side
Malaysia. Peatlands with a certain treatment were planted
by palm oil in North Sumatra. However, the termites could
threaten the palm oil plantation. This research aims to
know the diversity of the termites could live either in
forests or palm oil plantations. This research used stake
tests with size 60 cm long and buried 30 cm into the soil
with distance 10 m among the stakes in about area 10 ha
either in forests or palm plantations. The result shows that
Coptotermes curvignathus, Nasutitermes sp., and
Odontotermes sp. were found on plantation. While,
Odontotermes sp. was disappeared in forests but
Scheidorhinotermes sp. presented in forest. C. curvignathus
become primary pest on palm oil. It attacked from the root
and climbed up to the trunk. If this insect not controlled, it
would attack the shoot so the palm could not be safe. C.
curvignathus inhabited in those ecosystems but it was
seemly grown well in plantation compare with in forest.
Diversity, forest, palm oil plantation, termites
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Anthocephalus cadamba ((Roxb.) Miq.) seedlings are the
most preferred for nurseries because has many benefits
such as shading tree, reforestation, plywood, pulp and
paper, and traditional medicines so can increase the
economic prosperity. The main problem in nursery of
forestry plants is pest and disease. One of the diseases is
dieback disease. The dieback disease is caused by
Botryodiplodia theobromae that may lead to death host.
Every plant has resistance mechanism to pathogen attack.
This research aims (i) to study B. theobromae attack the
stem of white jabon seedlings; (ii) to study resistance of
white jabon seedlings both structural and biochemist
against B. theobromae attack. The resistance test used agar
block pasting method. Structural resistance was done with
studying the microscopy of infected white jabon seedlings
used scanning electron microscope. The biochemical
resistance was done with studying the chemical compound
of white jabon seedlings used phytochemistry analysis. The
result showed that the dieback disease incidence and
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severity of infected white jabon seedling were 100% and
62%. The incubation period of white jabon seedlings was
on day 1 after inoculation with numeric value was 4. White
jabon seedlings had necrotic resistance as structural
resistance after pathogen attacked. White jabon seedlings
had secondary metabolites such as alkaloids, flavonoid,
phenol hydroquinone, tannin, saponin, and steroids.
Biochemical resistance of white jabon seedling after
pathogen attacked showed the increase of accumulation of
phenolic compounds as flavonoid, tannin, and saponin.
Anthocephalus cadamba, necrotic resistance,
compounds, phytochemistry analysis, stem
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Currently, the existence of mangrove forests is declining
due to conversion to residential, farm, agriculture and other
activities, so that need rehabilitation. One of some efforts
to rehabilitate mangrove forest is the nursery. One of the
aspects of nursery is shading. Rhizophora mucronata
Lamk. is one of the most preferred species for
rehabilitation. This research aims to find the best shading
intensity for the growth of R. mucronata. This study used
Completely Randomized Design (CRD) with 5 treatments,
namely control (0%), 25%, 50%, 75% and 100% intensity
of shading repeated 15 to obtain 75 units of the experiment.
The results showed that the living percentage of R.
mucronata seedlings with different shading intensity were
same, 100%. The highest seedling was on 75% shading
intensity, which was 16.51 cm. Stem diameter of seedlings
obtained on 25% intensity of shading, which was 0.53 cm.
The number of leaves on the intensity of 25%, 50%, 75%,
and 100% shading, were 4, but on 0% shading intensity
was 3. The width total leaf area was 75% shading intensity,
was 128.58 cm2. The greatest total biomass of seedlings
was on 75% shading intensity, was 0.81 grams. The best
shading intensity of R. mucronata is 75% shading intensity.
Growth, mangrove, nursery, propagules, Rhizophora mucronata,
shading
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Sea cucumbers are important sea biota class Holothuroidea,
also known as a source of marine animal protein that has
long been consumed by the public both at home and
abroad, Increased fishing activities or intensive hunting of
sea cucumbers along with the increasing demand and high
selling price of sea cucumbers. Research on sea cucumbers
has been done in the waters around the island of East Kelor
which entered into Kepulauan Seribu Marine National Park
(TNKpS), Jakarta Bay, Indonesia. The purpose of this
research is to know the diversity of sea cucumbers and its
potential. The method used is the square with four point
transect observation station which is determined by the
direction of the wind. The results obtained are 5 species of
cucumbers (Holothuroidea) consisting of Actynopyga
milliaris, Holothuria atra, H. flavomaculata, H. pardalis
and H. withmaei and only 1 species of sea cucumbers
possess economic value, namely A. milliaris. Based on the
abundance of individual species of sea cucumbers H. atra
has the highest individual abundance, while South station
has the highest number of species of sea cucumber. In
general, there is an abundance of individual sea cucumber
which indicate the category is not abundant and less
abundant with the highest of number in the South Station
with a number of individuals as much as 23 individuals of a
species of sea cucumber Holothuria atra. For species
diversity index showed in East Kelor Island waters showed
low levels of diversity
Diversity, East Kelor Island, Kepulauan Seribu, potential use, sea
cucumbers
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The number of bird species in the former area of the
revegetated coal-mining will increase and the occupation
status in that area can be determined as the vegetation age
increases. To test the hypothesis, bird species are
monitored each semester for 8 consecutive semesters of
2013-2017 in the reclamation area of PT. Adaro Indonesia,
South Kalimantan, Indonesia. Monitoring was conducted
by collecting bird species located on the 50 m left of the
observation path and or within a radius of 50 m of
observation points at 4 revegetated sites. Birds are

categorized as settlers when observed in each semester.
During the monitoring sequence (8 semesters), 70 bird
species were observed, whereas at the beginning
(monitoring in the 2nd semester of 2013) only 30 species
were observed. Eighteen species of birds can be
categorized as settler birds. Some of them are Whitebreasted Woodswallow, Pied Triller, Scally-breasted
Munia, Asian House-martin, Pacific Swallow, Long-tailed
Shrike, Blue-throated Bee-eater, Olive-backed Sunbird,
Sooty-headed Bulbul, Yellow-vented Bulbul, Whitebreasted Waterhen, Ashy Tailorbird, Yellow-bellied Prinia.
Bird, coal mining, settler, species, vegetated area
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Some of antagonistic fungi from chili rhizosphere whose
potential to suppress Colletotrichum gloeosporioides
growth in vitro. It is needed to observe about the viability
of antagonistic fungi and effect of temperature and
ultraviolet light changes to conidial germination. The goal
of the research was: to obtain the isolate whose had the best
viability and high resistance to temperature and ultraviolet
changes. the completely randomized design was used to
exam all the parameters that consist of nine treatments and
four replication. Parameters observed were: the width of
colony, formation of conidia, germination of conidia,
temperature and ultraviolet light changes to conidial
germination. The result shows that antagonistic fungi of
Trichoderma genus had the best viability compared with
the others (the width of colony = 39.68-56.92 cm2,
formation of conidia 40.50-57.50 x 109 conidia ml-and
germination of conidia > 80%) and high resistance to
temperature and ultraviolet changes.
Colletotrichum, Trichoderma, temperature, ultraviolet light
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Longipeditermes is one of genera consisting of open-air
processional column termite. This species forages lives
above the ground in exposed processional columns on
forest floors. Sixty colonies of Longipeditermes longipes
were collected from various habitat in the Indonesian
archipelago. Intra-species variation is high, especially with
for L. mandibulatus that remain some taxonomic problem
for their systematic. Morphological charácter of legs and its
coloration have distinguished this species from another
species, L. kistneri. Distribution of this genus has been
restricted to Southeast Asia. In Indonesia, this genus
relatively abundance on Sumatra, Java, and Kalimantan.
Indonesia,
taxonomy
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In many taxonomic publications, morphological description
for Bulbitermes contrictus was very incomplete. This
article redescribes of the species based on materials
collected from various habitats on Sumatra and adjacent
islands. Combination both soldier and worker castes are
importance characters for taxonomy. Examinations on head
capsule, antennae, and worker mandibles are needed for
better identification work. This species showed not only
variation in nesting sites but also in polymorphism of
worker caste.
Biosystematics, Bulbitermes constrictus, Sumatra, taxonomy
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A record of Dicuspiditermes kistneri (Termitinae,
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Termite is the most determined insects in tropical forest in
Indonesia and their species number for Indonesian termite
is poorly studied. In this article, we redescribe
Dicuspiditermes kistneri as a new record of this species on
Sumatra. This species is very similar to D. fissifex, but it
can still be distinguished from the size of the tubercle-like
bulge contained in its anterolateral smaller than D. fissifex
with a difference of 0.02 mm. In addition, the right
mandible of D. kistneri has a deeper, right-mandible curve
that is less flattened in its apical than that of D. fissifex.
This species of termite is found at an altitude of 120 m asl
lower than the previous report, which was at the altitude of
600 m asl. In this paper, we also presented an identification
for the genus in Indonesia.
Dicuspiditermes, new record, Sumatra, soil-feeding termite,
Termitinae
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Tropical peatland forest is a unique and fragile ecosystem.
Its habitat composed of peat with a depth of 30 cm to 17 m,
plays an important role in maintaining a good environment
balance both as water reservoir, sink and carbon storage,
climate change, and biodiversity which is currently
increasingly threatened. A study has been completed to
search the peatland forest tree diversity in the gradients of
peat depth found on the peatland fringe toward the center
of the peat dome and the other side of peatland perimeter in
Sungai Besar peatland forest group in Ketapang West
Kalimantan. Twenty-six of a 20 m x 100 m size plots were
measured to identify the tree species with diameter above
5cm along 18 km transect length. The assessment of trees
was accomplished by using systematic line plots method,
which peat depth-plot repetitions were measured by
producing a 'fishbone' transects perpendicular to the main
transect. Peat depths were assessed on plots measured.
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Results indicate that there were 84 tree species in overall
peatland site measured. It is found that peat depth has
impacted tree species distribution on peatland. There was a
shift of some tree species with peat depth changes. Along
peat depth range from 0.5 to 10m, some species were found
abundant on larger range of peat depth such as perepat
(Combretocarpus rotundatus(Miq.) Dans.), mentibu
(Dactylocladus stenostachys Oliv.), and bintangur
(Calophyllum rigidum Ridley), while other were not. Some
species were only found in shallow peat, and some were
solely available in the deeper one. It is found that peat
depth could determine tree species distribution on
peatland.
Tree species distribution, tropical peatland, peat depths
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Non-timber Forest Products (NTFP) as forest products used
directly by the forest community have potential economic
value that can be developed. Orchids as one type of NTFP
potential in the region HPT Sihombu Village, Tara Bintang
Sub-district, Humbang Hasundutan District, North
Sumatra, Indonesia is not known, therefore to investigate
the types of orchid species and based on altitude the HPT
region. The research location is determined by the method
of purposive sampling and divided into 3 intervals of
altitude namely 450-550 m asl, 550-650 m asl and 650-750
m asl. At each height was done inventory and identification
of orchids with sampling intensity 1% of the area HPT
Desa Sihombu total is 1.440 ha using line plot method
measuring 10x10 m. The results obtained are 10 species
terrestrial orchids from 6 genera. There are one types of
orchids endemic namely Paphiopedilum superbiens (Rchb.
F.).
Limited Production Forests, Non-timber Forest Products, orchid
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Utilization of non-timber forest products by communities
around the forest has been for a long time and is done for
generations. However, the potential and definite
distribution of non-timber product type have not been
recorded. The purpose of this research is to know the
potential of non-timber forest products types and its
utilization by community within the PT. Toba Pulp Lestari
industrial timber concession especially in Aek Nauli
Sector, North Sumatra, Indonesia. The research using
inventory method for other forest product with
combinations of rectangular and circles.plots referring to
the Regulation of DG of Forestry Planning and Forestry
Regulation No. P. I/PKTL/IPSDH/PLA.l/I/2017. Through
vegetation analysis, it is known that rattan (Calamus
caesius) is the highest potency and the distributions in each
stratification. The density of adult rattan is 27.7 individuals
per ha and young rattan 47.4 individuals per ha. The
relative density of adult rattan is 34.75% and young rattan
is 59.47%, while the relative frequency of adult rattan is
34.75% and rattan is 59.47%. Utilization of rattan by
communities around the forests, mostly for their own use,
especially as raw materials of furniture and household
appliances.
Non-timber Forest Products, potency, utilization
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Medicinal plants are plants which have medicinal benefits
that can relieve pain, increase endurance, kill disease, and
other benefits. Karo oil is a Karo traditional medicine made
from a mixture of spices mixed with coconut oil. The
purpose of this research is to identify the types and parts
that used and to know the chemical content that contained
in the Karo oil that produced and marketed widely. The
method used observation technique that is direct survey to
field and library research by using book of identification of
medicinal plants. The research was conducted at CV.
Mejuah-juah, Deli Serdang, North Sumatra, Indonesia.
Karo oil identified was Karo oil with green coconut aroma,
lemongrass aroma, spices aroma. Karo Oil of the green
coconut aroma is composed of 57 types of medicinal
plants, Karo oil of lemongrass aroma is composed of 58
types, and Karo oil of aromatic spice composed of 59 types
of medicinal plants. The most common families are the
family of Arecaceae and family of Zingiberaceae. Materials
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used not only from leaves, but consists of flowers, roots,
and tree bark.
Karo oil, medicinal plants, Non-timber Forest Products,
traditional medicine
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Pandan family (Pandanaceae) is represented in Java by two
genera: Freycinetia Gaud. and Pandanus Parkins. Since the
studies by Backer and Bakhuizen van den Brink in 1968
and Stone in 1972, there was no further exploration of the
pandan flora of the island have been made. Thus, the
pandan flora remains largely unknown. Taxonomical
problem as far as the Java pandans concerned are centered
not only on species status of P. odoratissimus L.f and P.
tecrorius var. littoralis which are regarded as synonym, but
also the species status which is given as synonym of P.
furcatus Roxb. by Backer and Bakhuizen van den Brink.
Backer and Bakhuizen van den Brink included P.
bantamensis Koord., P. oviger Martelli, P. pseudolais
Warb. and P. scabrifolius Martelli as synonym to P.
furcatus Roxb. This Backer and Bakhuizen van den Brink’s
classification is in contrast with Stone who stated that these
species were regarded as four different species. For the
reason of this taxonomical problem, therefore an effort has
been made to redescribe these species in detail using
morphological data. Pandanaceae specimens studied were
deposited in various herbaria such as Herbarium
Bogoriense (BO), National Herbarium Netherlands-Leiden
(L) and Royal Botanic Garden-Kew (K) herbaria.This
research showed seven species of Freycinetia could be
recognized, viz. F. angustifolia Bl., F. funicularis Merr., F.
imbricata Bl., F. insignis Bl., F. javanica Bl., F. scandens
Gaud., and F. sumatrana Hemsl.; sixteen species of
Pandanus, viz. P. amaryllifolius Roxb., P. bantamensis
Koord., P. bidur Jungh., P. dubius Spreng., P. faviger
Backer, P. kurzii Merr., P. labyrinthicus Kurz, P.
multifurcatus Fagerl., P. nitidus Kurz, P. odoratissimus
L.f., P. polycephalus Lam., P. pseudolais Warb., P.
scabrifolius Martelli., P. spinistigmaticus Fagerl., P.
tectorius Parkins. with two varieties, viz. P. tectorius var.
littoralis, P. tectorius var. samak, one cultivar, i.e.
Pandanus tectorius cv. Sanderi; P. utilis Bory; one variety
P. leram Jones var. andamanensium (Kurz) Stone, and one
cultivar, P. spurius Miq. cv. Putat.
Jawa, morphology, Pandanaceae
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The aims of this study were to know the survival rate of
wild stingless bees reared in artificial cavities in the area of
farmers' crop garden and palm oil/rubber plantation, to
know the foraging success, and sources of pollens carried
to their nest. Foraging success was indicated by proportion
of the returning bee foragers carried pollen or resin in their
corbiculae. Pollen grains were obtained using acetolysis
technique and identified by comparing them with pollen of
flowering plants around the stingless bee nest. The results
showed that 77% of the bees survived in the rearing boxes,
although only 60% of the colonies grew, the rest 23% of
the colonies did not survive the second or third months
since the colonies relocated into the rearing boxes. From
the returning bees to their nest only 31% carried pollen,
and 7% brought resin. Ten pollen types were identified,
and most of the pollens were originated from Cocos
nucifera (49%), Areca catechu (27%) and Mangifera
indica (14%) and only 1% of the pollen was from the palm
oil (Elaeis guineensis) flowers. Thus, palm oil flowers were
not important sources of pollen for the stingless bees.
Cocos nucifera, Elaeis guineensis, pollen type, resin, stingless bee
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Diversity species and chemicals elements liquid
culture fermentor bacteria in makeup organic
fertilizers and liquid skin medicine herbal with
medical, ecological approach
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Diversity of species and chemicals elements contents of
liquid rumen bacteria as fermentor in the fermentation
process of organic fertilizer and liquid herbal skin medicine
in March-June 2017. The objectives of this study reveal the
bacteria that play an important role in the makeup organic
fertilizer and multifunctional skin medicine herbals, easily
isolated and can be cultured easily and effectively
associated with the approach of medical ecology. The
methods of this research are bacterial isolation and culture,
species identification and content analysis using XRF Pan
Analytical and F1TR for antibiotic test content of
Streptomycin. The results are identification of bacteria that
have been done in the Laboratory of Microbiology, State
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University of Padang, Indonesia obtained 3 types of
bacteria namely Pasteurella spp., Pseudomonas alcaligenes,
and Burkholderia cepacia. The chemical content of
bacterial culture of fermentor consists of the dominant
element (%/100 ppm samples) are Mg 36.58%, P 26.42%,
Al 16.41% and Si 10.53%, respectively. Furthermore, the
content of antibiotics in 100 ppm samples is 55%. The
conclusion of the results of this research are the three types
of organic bacteria are non-pathogenic, plays an important
role in producing effective organic fertilizer and herbal skin
drugs are multifunctional friendly, effective and easy to
maintenance.
Biodiversity, chemicals elements, medical ecology approach,
rumen bacteria
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This research has been carried out 2014-2015. Bilih
(Mystacoleucus padangensis) is endemic fish need
attention for sustainability. Habitat this fish is treated by
human activities in Lake Singkarak and Lake Toba in
Sumatra, Indonesia. The objectives of the research are
described diversity chemicals compound and relation with
some factors ecology are influencing Bilih Fish in two
lakes, i.e., Lake Toba, and Lake Singkarak. The methods of
the research are surveyed method, and chemicals analysis
use three tools precision XRF and XRD to analyze parts of
body fishes. The result of the research found the size of
morphology body Bilih Fish from Lake Toba big than Bilih
Fish from Lake Singkarak. Fins of Bilih Fish from Lake
Toba have higher compound CaO 52.08% (per 100 g
sample), fins from Lake Singkarak have higher compound
CaO 53.51%. Muscle body content from Lake Toba have
higher compound P2O5 34.48%, and from Lake Singkarak
has higher compound P2O5 34.58%, Bones content from
Lake Toba have CaO 57.66% and from Lake Singkarak
60.83%, Scale fish from Lake Yoba higher compound
Fluor 97.32% and Lake Singkrak 98.43%. In conclusion,
this condition related to ecological condition in waters of
Lake Toba and Lake Singkarak.
Biodiversity, chemicals compound, ecological condition
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Komering River is one of the nine tributaries of Musi River
has a high biodiversity. The existence of Perjaya Weir in
the channel of Komering River causes flow modifications
that affect river hydrology change, caused habitat
degradation, and may block migration of fish and other
aquatic biotas thought the weir has a fish ladder
construction. The study was conducted from May until
Augustus 2017 in Perjaya Weir, Martapura, East Ogan
Komering Ulu, South Sumatra, Indonesia. The fishes were
sampled using unselective fishing gear. The purpose of this
study is to analyze fish diversity that migrates through the
fish ladder of Perjaya Weir. The results showed that there
were 26 species belonging seven families were found in
this study. The most dominant family was Cyprinidae (17
species) with dominant species were Labiobarbus
leptocheilus and Mistacoelucus marginatus. L. leptocheilus
was the highest number of the individuals found. The
highest species diversity was found in Augustus which is
has most clearly water condition.
Cyprinidae, dam, fish ladder, fish-way, migration
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The generative tissues of fourteen mangrove plants in
North Sumatra, Indonesia were analyzed for their
polyisoprenoid (polyprenols and dolichols) profiles were
analyzed
using
two-dimensional
thin
layer
chromatography. In the flowers concerning the distribution
of three types (I, II, and III) of polyprenols and dolichols
were detected. Type-I, having a predominance of dolichols
over polyprenols (more than nine-fold), was observed in
Barringtonia asiatica, Lumnitzera racemosa, Ricinus
communis, and Scyphiphora hydrophyllacea. Type-II,
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having the occurrence of both polyprenols and dolichols,
was observed in Acanthus ilicifolius, Excoecaria
agallocha, Hibiscus tiliaceus, Melastoma candidum, and
Sonneratia alba. Type-III, displaying a predominance of
polyprenols over dolichols, was observed in Avicennia
officinalis, Bruguiera sexangula, Rhizophora apiculata,
and R. mucronata. However, in the roots, a type-I
distribution was observed in nine species, while five
species, A. illicifolius, A. officinalis, H. tiliaceus, L.
littorea, and M. candidum, corresponded to a type-II
distribution, and not found for type-III. The diversity of
polyisoprenoid composition in the flowers was noted,
whereas 64% of fruit tissues demonstrated that dolichols
are slightly dominated than polyphenols. Cluster analysis
indicated that polyprenols and dolichols in generative
tissues might play a major role in the classification of
mangroves
suggesting
that
polyisoprenoids
are
chemotaxonomically significant.
Chemotaxonomic
polyisoprenoid.
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The distribution and occurrence of polyprenols and
dolichols in the leaves of palm oil (Elaeis guineensis)
plantations under mixed land-use in North Sumatra,
Indonesia were analyzed using two-dimensional thin layer
chromatography. Eighty-one of palm oil leaves were
sampled to represent twenty-seven sites of land-use,
namely paddy field (four locations), mangrove (three
locations) in Lubuk Kertang, Langkat. Four groups of
smallholders in Stabat, Langkat, six sites in Bangun
Bandar, Serdang Bedagai, and ten sites on the campus of
Universitas Sumatera Utara (USU). In the leaves, only one
type concerning the distribution of polyprenols and
dolichols were detected. The occurrence of both
polyprenols and dolichols was observed in all samples
studied. Results showed that chain-length distribution of
ficaprenols (C50-C60) without longer polyprenols and
dolichols of C85-C100 was detected in the paddy field,
mangroves, one site in USU campus. This polyisoprenoid
profile was close to Dura type. By contrast, the remaining
land-uses had ficaprenols and longer polyprenols (C85C100), and dolichols (C85-C100), which belong to Tenera
or Pisifera type. To confirm this finding, a dendrogram was
constructed. Cluster analysis demonstrated that twenty-
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seven sites of E. guineensis were group into appropriate
types of Dura, Pifiera, and Tenera consequently, indicated
that the occurrence of polyisoprenoids in E. guineensis was
a chemotaxonomic marker.
Chemotaxonomic marker, mangrove, palm oil leaf, paddy field,
smallholder
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Starfish as one of the macrozoobenthos in coastal and
marine waters has various important roles. However, with
the effects of global warming that alters the habitat
function and exploitation of starfish cause its existence in
the threatened one of them in the area of Menjangan Besar
Island. Until now, no studies have reported what kind of
starfish is found in the waters of Menjangan Besar Island,
Karimunjawa Sub-district, Jepara District, Central Java
Province, Indonesia and what are the environmental factors
that influence the starfish color. This study aims to
determine the types of sea stars that are found in the waters
of Menjangan Besar Island and what factors influence it.
The research was conducted in May 2017 in Menjangan
Besar Island. The samples were obtained from 3 research
stations. Based on research that has been done in the waters
of Menjangan Besar Island found 4 types of sea stars that is
Linckia laevigata, Culcita sp., Protoreaster nodosus, and
Achantaster plancii. P. nodosus is the largest number of
sea stars found in the study sites. Environmental factors
that affect the body color of Culcita sp. is the salinity of
water, organic matter, and dissolved oxygen with positive
correlation, whereas the water temperature is negatively
correlated. Environmental factors that affect the color of L.
laevigata and A. plancii are water pH with positive
correlation, while the color of P. nodosus is negatively
correlated with water pH.
Biodiversity, body color, Karimunjawa, Menjangan Besar Island,
starfish
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Diversity of ecosystem
CO-01
Mangrove as a habitat for aquatic organism: Case
study in Jaring Halus Village, North Sumatra,
Indonesia
Ahmad Muhtadi1,♥, Hesty Wahyuningsih2, Rusdi
Leidonald1, Diandra Putri1, Raswin Nasution1, Icha A.
Ritonga1
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Department of Biology, Faculty of Mathematics and Natural Sciences,
University of Sumatra Utara. Jl. Bioteknologi No. 1 Medan 20155, North
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Mangrove ecosystem was a habitat for many aquatic
organisms, including fish, shrimp, crab, and mollusks. The
research wanted to understand ecological condition in
Jaring Halus Village, Secanggang Sub-district, Langkat
District, North Sumatra, Indonesia and aquatic organism
community that lives in its ecosystem. The study was done
in December 2016 until February 2017. Mangrove
sampling was done by "spot checked" method according to
Bengen (2004). Fish and shrimp samples were captured by
1-inch mesh size with 50 m length gill net. Crab sample
was taken with 30 x 30 cm size trap. Mollusca sample is
taken directly from 1 x 1 m size sample plot. Type of
mangrove that found in Jaring Halus Village was 11
species from 6 families. Xilocarpus granatum, Rhizophora
apiculata, and Rhizophora stylosa were mangrove species
which always found on each observation location. There
were 19 fish species from 14 families that found. Fishes
from Ambassidae, Gobiidae and Mugilidae family were
always captured spatially or temporally. Crustacea that
caught were consisted of 6 groups of shrimps and 5 groups
of crabs. There are 12 gastropods species which consisted
of 2 bivalves’ species from 11 families. The highest
mangrove diversity index was found at station 2. Highest
diversity index of aquatic biota was found at station 1.
Station 3 showed lowest diversity index with highest
dominant index
Biodiversity, crustacea, fish, mangrove, mollusks

CO-02
Forest degradation monitoring using Landsat
Sattelite Imagery in Besitang Forest Landscape,
North Sumatra, Indonesia
Nurdin Sulistiyono♥, Pindi Patana, Arida Susilowati,
Nifroldy Tomy Ym, Khairil Amri
Faculty of Forestry, Universitas Sumatera Utara. Jl. Tridharma Ujung No.
1, Kampus USU, Padang Bulan, Medan 20155, North Sumatra, Indonesia.
Tel./fax.: +62-61-8220506, 8201920. ♥email: nurdinsty2013@gmail.com

Sumatra rainforest was a hotspot for flora and fauna
biodiversity in the world and also habitat for many
endangered species. Of the mammal species, four key
species were found here those were Sumatran tiger
(Panthera tigris sumatrae), Sumatran elephant (Elephas
maximus sumatrensis), Orangutan (Pongo abelii) and
Sumatran rhino (Dicerorhinus sumatrensis). Forest
degradation was a global phenomenon and while being an
important indicator to further forest loss, decreasing habitat
quality of wild animal and species extinction. Besitang
forest was the habitats for four key mammal species in
North Sumatra, Indonesia. Forest conversion, forest
disturbance, and human activities in this site threaten the
existence of this species. The objective of this research was
to determine spatial model of forest canopy cover and
spatial distribution of forest degradation in Besitang forest
on period 2008-2016. Forest canopy cover value was
estimated through Normalized Difference Vegetation Index
(NDVI) value from satellite Landsat imagery using
regression model. While forest degradation was measured
by comparing spatial distribution of forest canopy cover on
period 2008-2016. The result showed that NDVI
approaches can estimate the forest canopy cover with r2
value 80.6%. Forest degradation in Besitang landscape
classified into high (868.32 Ha), medium (9,224.19 Ha)
and low (24,186.15 Ha).
Besitang, canopy cover, forest degradation, NDVI

CO-03
Plant phenological observation in Indonesia
Anggun Ratna Gumilang
Cibodas Botanic Garden. Jl. Kebun Raya Cibodas, Sindanglaya PO Box
19 SDL Sindanglaya, Cipanas, Cianjur 43253, West Java, Indonesia.
Tel./Fax. +62-263-512233, ♥email: anggunratna@gmail.com

Reviews on phenological studies were conducted by
searching on the Google Scholar using keywords fenologi,
phenology, kajian, study, plant, tumbuhan, Indonesia. The
reviewed published-papers were written in English and/or
Indonesian languages. Since 1980 there were 36 published
studies on plant phenology, and 2010-2014 was the most
active year. The approach or methodology commonly used
was ground-based observations and only one using the
phenology models and experiments. Fruit-yielding, timber
species, and staple was most common studied object (72%)
while others are forest species.
Conservation, Indonesia, phenology

CO-04
The effect of organic and urea fertilizer on the
growth, yield, quality of sweet corn and soil
microbial properties
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Darwin H. Pangaribuan♥, Kus. Hendarto, Sheilla R.
Elzhivago, Ade Yulistiani
Faculty of Agriculture, Universitas Lampung. Jl. S. Brodjonegoro No. 1
Bandar Lampung 35145, Lampung, Indonesia. Tel./fax. +62-0721770347,
♥
email: darwin.pangaribuan@fp.unila.ac.id

Organic compost enriched with bio-fertilizer (bio-organic
fertilizer) is the new technology for improving the plant
and soil health. The aim of experiment is to investigate the
effect of bio-organic and urea fertilizer on the growth,
yield, quality of sweet corn and soil microbial properties.
The experiment designed in the factorial complete block
design 2 x 4 with 3 replications. The first treatments were
as follow bio-organic fertilizer 0 and 15 ton/ha. The second
factors were urea fertilizer: control, 50%, 100%, and 150%
recommended doses. Results of experiment showed that the
bio-organic fertilizer resulted in higher vegetative,
production, chlorophyll pigment and quality of sweet corn
than without bio-organic fertilizer. The optimum urea
fertilizer for highest yield of sweet corn was 292,38 kg/ha.
Soil biodiversity as indicated by microbe fungi and bacteria
biomass and also soil respiration was improved as result of
organic application. Application of urea fertilizer did not
improve soil microbial properties. This experiment showed
the significance of using bio-organic fertilizer when
combined with N-fertilizer would result in optimum yield
and quality of sweet corn and better soil microbial
properties of the ultisol soils.
Fungi and bacteria population, quality, soil respiration, yield

CO-05
Testing of Salak Padangsidimpuan as conservation
crop with rain interception and sediment trap at
West Angkola, South Tapanuli, Indonesia
Yusriani Nasution1,♥, Azwar Rasyidin2,
Yulnafatmawita2, Amrizal Saidi2
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Salak plants are the seeded fruit in the area of
Padangsidimpuan and South Tapanuli, North Sumatra,
Indonesia. Salak is a profitable commodity with low and
wide plant canopy that can retain rain and its roots are able
to withstand erosion. This research aims to test
Padangsidimpuan salak plants belonging to conservation
plants through calculation of rainfall interception and
sediment trap in the catchment area at salak field. The
research has been tasted on the type of mineral soil in West
Angkola Sub-district with an altitude of 350-880 m above
sea level. The study period starts from October 2016 to
March 2017. Statistical analysis was analyzed to observed
the difference of sediment catch on the catchment area of
salak and catchment of mixed forest using Mann Whitney
Test. Result showed that the interception of rainfall on the
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salak plant was 74.33% of the average rainfall while the
Mann Whitney test Sig (2-tailed) was 0,000 which shows a
significant difference between area of salak sediment with
sediment of mixed land. The amount of erosion on the
catchment of salak area was 15 ton/ha/year while the
erosion on mixed forest has 194,85 ton/ha/year.
Conservation, interception, sedimen, salak Padangsidimpuan

CO-06
Maxent modelling for predicting suitable habitat
for Genus Bouea in Indonesia
Tri Harsono1,♥, Nursahara Pasaribu2, Fitmawati3,
Sobir4, Eko Prasetya1
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Center For Tropical Horticulture (PKHT), Institut Pertanian Bogor. Jl.
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Department of Biology, Universitas Riau. Jl. HR. Soebrantas, Km 12.5,
Kampus Binawidya, Panam, Pekanbaru 28293, Riau, Indonesia

Species distribution data is often rare and clustered, so it’s
difficult to model habitat distribution which suits common
modelling approach. We used a modelling called
Maximum entropy distribution modelling or Maxent to
predict potential habitat suitable for Genus Bouea, a
member of the Family Anacardiaceae which is widely
spread across Malesia region, using a small number of
occurrence record. The study started with literature study
on Bouea in Indonesia. A total of 105 points were found in
17 provinces in Indonesia. The result of analysis by Maxent
showed that the prediction of distribution model in the
presence area was very good with Area Under the Curve
(AUC) = 0.974 on Bouea macrophylla and AUC = 0.977
on Bouea oppositifolia. Model performance, defined as an
area under curve, was very discriminative with AUC >
0.900 showing that Bouea had highly specific landscape
niche. The resulting distribution of the Maxent analysis
showed that Genus Bouea was widely distributed in west
Indonesia region. The area with the highest probability
value was Belitung island, northern Sumatra, West Java,
East Kalimantan, and West Kalimantan. Factors most
affecting distribution Bouea were solar radiation in August
(12.5%), temperature annual range (7.5%), average
temperature in July (5.7%), and precipitation on February
(4.1%). Maxent analysis approach can provide powerful
method in which suitable habitat can be identified for
population supplementation and recovering of threatened
species. The approach appearance to be promising in
predicting suitable habitat for the distribution of Genus
Bouea with limited sample notes and could be used as
effective tool for planning, monitoring, and managing
biological diversity conservation. Our results will be very
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influential in the future management of Genus Bouea in
Indonesia.
Bouea, habitat Indonesia, maxent, species distribution model,
suitability model

CO-07
Assessing on mortality of Rafflesia kerri
(Rafflesiaceae) in Kelantan, Peninsular Malaysia
H. Zulhazman1, W.A. Qayyum Nadia2, S. Mohamad
Fikri3,♥, M.Y. Siti Munirah
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A total of 519 buds of Rafflesia kerri Meijer from 17
populations were assessed in Lojing Highlands, Gua
Musang, Kelantan, Peninsular Malaysia. The duration of
field observation is 17 months. The sites were visited in
every month except in December 2011 and January 2012
due to raining season. The total number of died buds and
their causes were recorded. The result shows that a total of
49.5% (257 buds) were died before reaching the phase of
anthesis. The highest mortality rates occurred in February
2012 which 39.4% (43 buds) and the lowest is in October
2012 which only 9.9% (5 buds). The mortality rates were
highest at Population 12 where 100% of buds were found
damaged. An average of 18 buds of Rafflesia died in each
population. 12 buds (50%) hanging on the host of Rafflesia
died due to the physical characteristics of Rafflesia. The
highest mortality rates of Rafflesia occurred during the
Phase 2 (71.3% or 215 buds). 50.7% (152 buds) died from
termite damage attack, and this was considered very high in
comparison to other causes. Rafflesia species in the Lojing
Highlands is an endangered species due to the expansion of
agriculture on lands surrounding the forested area where it
grows. Wise conservation of remaining Rafflesia
populations will require significant increases in our
understanding of the fundamental forces that have led to
the appearance and persistence of the species.
Buds, Lojing Highlands, mortality, Rafflesia kerri

CO-08
Potential of coral reef as ecotourism in Unggeh
Island, Central Tapanuli District, Indonesia
Zulham Apandy Harahap♥, Ipanna Enggar Susetya
Department of Aquatic Resources Management, Faculty of Agriculture,
Universitas Sumatera Utara. Jl. Dr. A. Sofian No. 3, Kampus USU,
Padang Bulan, Medan 20155, North Sumatra, Indonesia. Tel. : +62-618213236, 8222451, Fax : +62-61-8211924, ♥email:
zulham_harahap@yahoo.com

Unggeh Island is located in Central Tapanuli District,
North Sumatra, Indonesia. The development of marine
ecotourism Unggeh Island is an alternative to the economic
improvement of society. This study aims to (i) assess the
potential of coral reef ecosystems, in the form of
percentage of life form coral, coral species and species and
abundance of reef fish (ii) to analyze the suitability of coral
reef ecosystem of Unggeh Island for tourism utilization
especially diving and snorkeling. Coral reef community
data collection used under water photo transect (UPT)
method, while coral fish diversity was observed by
underwater visual census (UVC) method. Physical and
chemical oceanography parameter is observed at each
station. The survey results of coral reef observation at 3
stations showed different results. Percentage of life form
coral station I was 51.93% station II 17.87% and station III
34.40% and found 18 species of reef fish consisting of 6
families. The results showed that Unggeh Island was
suitable for diving and snorkeling activities (S2), with the
carrying capacity was 3,054 persons/day for the snorkeling
and diving category.
Coral reef, ecotourism, Unggeh Island

CO-09
Total Economic Value of Arboretum Sylva,
Tanjungpura University, West Kalimantan,
Indonesia
Emi Roslinda♥, Ali Munir, Afthony Ardiansyah, Aldy
Haryono
Faculty of Forestry, Universitas Tanjungpura. Jl. Prof. Hadari Nawawi,
Pontianak 78124, West Kalimantan, Indonesia. Tel.: +62-561-765342,
583865, 732500, Fax.: +62-561-765342, ♥email: eroslinda71@gmail.com

Arboretum is an area devoted to specimen plantings of
trees and shrubs. Arboretum is a place where many
varieties of trees are grown for research, educational, and
ornamental
purposes.
Limited
funds
arboretum
management and level of understanding about the functions
and benefits of some of the arboretum, arboretum resulted
in the existence of a very minimalist. This issue will greatly
affect the existence of the arboretum in the future. The
purpose of this study are aware of the economic value of
the existing flora and fauna in the arboretum and get the
benefits of environmental services for the around
arboretum. The study is conducted at Sylva Untan
Arboretum, Pontianak, West Kalimantan, Indonesia using
survey method. Primary data collection is done through
observation and interview, while secondary data was
collected from various supporting literature. The economic
value is calculated using three methods: market price,
substitution cost and contingency. Analysis data is done
with total economic value. The economic value of the
Arboretum Sylva Untan is Rp. 26,533,857,895.62. The
economic value intangible benefits are greater than the
tangible benefits. Measuring the economic value can be
done with other approaches and methods, as a comparison
of existing economic values especially for some values,
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such as biomass, water absorption, and land lease rates.
Measuring the economic value of the arboretum area needs
to be developed in order to contribute positively to society
living around it.
Arboretum, benefit, economic value, intangible, tangible

CO-10
Coral bleaching phenomena at Belitung Island
Waters, Bangka Belitung Islands, Indonesia
Supriharyono♥, Pujiono W.P., Nurul Latifah
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Sciences, Universitas Diponegoro. Jl. Prof. H. Soedarto, S.H., Tembalang,
Semarang 50275, Central Java, Indonesia. Tel.: +62-24-7474698, Fax.
+62-24-7474698, ♥email: pries1950@gmail.com

Coral bleaching phenomena had been studied in small
islands, surrounding Belitung Island's waters (Indonesia),
i.e., Lengkuas Island, Burung Island, and Kepayang Island.
This study aims to investigate coral bleaching and its
causes in those islands. Data collection includes percentage
of living coral coverage, corals diversity, and bleaching
causalities. The results showed that percentage of living
coral coverage was between 30-90%, consist of 39 species,
derived from 17 genera and 9 families. Bleached corals
were found mainly branching corals family Acroporidae
Coral bleaching, coral coverage, coral diversity

CO-11
Comparison of building and green open area in
Medan, North Sumatra, Indonesia
Budi Utomo♥, Afifuddin Dalimunthe
Faculty of Forestry, Universitas Sumatera Utara. Jl. Tridharma Ujung No.
1, Kampus USU, Padang Bulan, Medan 20155, North Sumatra, Indonesia.
Tel./fax.: +62-61-8220506, 8201920. ♥email: utomobud@yahoo.co.id

Today flooding has become a common occurrence in every
rainy season. Although efforts have been made but it seems
that the longer the area affected by the floods is growing
with longer duration of time. Even now in certain areas, the
rain that lasted only 1 hour is enough to cause flooding
inundation. Basically, the volume of rainwater remains or
does not change much, only the land cover changes. Water
regulation system is supposed to mimic how nature is
doing ecological balance especially in terms of distribution
of rainwater so that no floods occur. In the forest area
rainwater absorbed 60-90%, and the remaining 10-40%
will be stripped by the run off stream to form the flow of
small rivers that flow into the downstream region. When
this area turns into a city, this condition becomes reversed.
The study was conducted to determine the size of land
cover in the city area. The research was conducted using
drone equipment approach to know the realtime picture of
urban land cover in several different areas. The calculated
area was 5 ha each. The results showed that in the
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economic area in the city center of open land area ranges
from 1-14%, while in open area of residential area reaches
28-48%.
Flood, urban area, settlement, open area

CO-12
Mapping diversity of corticolous lichen diversity in
Kamojang, Bandung District, West Java,
Indonesia
Muhammad Feisal Jatnika♥, Joko Kusmoro, Iin
Supartinah Noer
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Research of diversity of corticolous lichen was conducted
in Kamojang, Bandung District, West Java, Indonesia from
January until April 2016. Position of transect was made by
using quick survey European Guidelines (EU) method with
some modification. The Power House of Geothermal
Power Plant was center point and 2 km line transect is
spread into cardinal points (N, E, W, S). Every line transect
had 0.25 km x 0.25 km plot at 0.5 km, 1 km, 1.5 km, and 2
km. Two of sampling trees, that near point center on every
plot and has size of circumstance more than 40 cm, was
chosen on every plot. Each subplot (10 cm x 50 cm) was
planted on 100 cm until 150 cm from base trunk with
cardinal direction (N, E, W, S) whose used for observation
of corticolous lichen and divided by into five grid (10x10
cm). Observation on every subplot had been done by
recording the species of lichen. The diversity of lichen is
analyzed by using EU method to get LDV (Lichen
Diversity Value) result. Mapping diversity of corticolous
lichen was made by using MapInfo 11 and Surfer 9. The
research result: the highest diversity is in plot 0.5 km south
of geothermal power plants whose has the value 68.00 and
the lowest is in plot 2 km west of geothermal power plants
whose has the value 12.00.
Diversity, Lichens corticolous, Lichen Diversity Value, European
Guidelines

CO-13
Biodiversity and community dynamics of
periphyton in the formation of biofilms on carbon
steel 37 surfaces in Saguling Hydro Power
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Periphyton referred to as benthic algae with reference to all
the microflora associated with the substrate. Periphyton can
cause corrosion of the metal either directly by producing
free oxygen from photosynthesis process, or indirectly by
providing various nutrient compounds and microenvironments for the bacteria that cause corrosion due to
mucus produced at the time of colonizing the substrate.
Biofilms formed on the surface of metals in natural waters
are generally dominated by diatoms belonging to the
periphyton group. Thus, the presence of periphyton, along
with corrosion-causing bacteria, was also thought to
accelerate the process of corrosion of metals in water. In
order to analyze biodiversity and the dynamics of the
periphyton community in the process of biofilm formation,
this research was carried out by immersing carbon steel 37
(CS37) specimens in water flow in Saguling Hydro Power
for four months and sampled periodically. On the surface
of CS37, there were 20 types of periphyton that were
dominated by Stanieria sp. and Phormidium sp. The
existence of both types of periphyton can be due to the high
dominance and abundance of both species in the aquatic
environment around the observation site. The abundance of
Stanieria sp. in both the Saguling hydroelectric waters and
on CS37 surfaces can be caused by the abundance of
available organic nutrients. In addition to microflora,
microfauna was also found in the biofilms. The number of
types of microfauna were 20 types and dominated by
Centropixys sp., Philodina sp., and Vorticella sp.
Centropyxis sp. was found in aquatic environments with
eutrophic tropical status. Shannon diversity index of
periphyton on CS37 ranged from 0.01 to 0.33 and showed a
low species diversity, while the index of microfauna
diversity ranged between 0.29 and 1.68 and showed low to
medium species diversity. The results of FTIR analysis on
biofilms showed the standard characteristics of a biofilm
that indicated the presence of hydroxylic acid functional
group as one of the cluster-forming carbohydrates and
protein β-sheet which was a constituent group of the
polypeptide. In the process of biofilm formation at
Saguling hydropower, sulfate reduced bacteria as anaerobic
bacteria and the main bacterial group causing microbial
corrosion was detected on CS37 surface on the second day.
This indicated that the biofilms with the oxygen gradient in
it have formed.

is a method to coat plants active substances by the polymer
wall layer so that it produces nanoparticles. To examine
effectiveness of this technique, we evaluated efficacy of
encapsulated neem seed extract towards antifeedant activity
and larvae mortality of armyworm Spodoptera litura in a
laboratory. The research was conducted in several steps,
i.e., rearing armyworm in laboratory, extraction of neem
seed, encapsulation of neem seed extract, and efficacy test
the encapsulated neem seed extract against the mortality of
armyworm in laboratory. The result showed that the
encapsulated neem seed extract 30% exhibited the highest
antifeedant activity to S. litura., while 10% concentration
of this botanical insecticide inflicted 64.75% larvae
mortality.

Biofilm, carbon steel 37, community dynamics, periphyton,
Saguling hydropower

CP-02

CO-14

Suitability coral reef condition for snorkelling at
Belitung Island Waters, Bangka Belitung Islands,
Indonesia

In vitro efficacy of encapsulated neem seed extract
against armyworm Spodoptera litura
♥

Elika Joeniarti , Achmadi Susilo
Department of Agrotechnology, Faculty of Agriculture, Universitas
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Java, Indonesia, ♥email: elika_joe@yahoo.co.id

A new technology to improve quality and performance of
botanical insecticide is needed urgently. Nanoencapsulation

Antifeedant, mortality, nanoparticles, neem seed, Spodoptera
litura
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Selected fruit and seed morphological diversity of
Gede-Pangrango Mountain Plants, West Java,
Indonesia
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Twenty-three seed species were collected during a trip to
the Gede Pangrango National Park, West Java, Indonesia
on 22-30 May 2016. These species belong to 13 families
whereas the most collected are species of Rubiaceae and
Araceae. Three sites were visited, i.e., Cibodas, Pancawati
and Selabintana Resort and transect sampling was applied.
This expedition is part of the Center of Plant
Conservation's Seed Bank Project to complete its
collections. Further expeditions and research will be
conducted according to Millennium Seed Bank Kew.
Collection, fruit, seed, seed bank, plant conservation
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Coral reefs condition had been studied in small islands,
surrounding Belitung Island's waters, Indonesia, i.e.,
Lengkuas Island, Burung Island, and Kepayang Island.
This study aims to analyze coral condition at those islands,
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whether they are suitable or not to be used as snorkeling
activities, as well to investigate the effect of tourism
activities on coral reef. Observations were carried out at the
peak period when many tourists came to visit those islands
during Moslem Celebration's vacation. Data collection
includes percentage of living coral coverage, corals
diversity, and tourist behavior on coral reefs. The results
showed that percentage of living coral coverage was
between 30-90%, consist of 39 species, derived from 17
genera and 9 families. Using the index value of suitable
sites for snorkeling, it results that majority of study sites is
suitable for tourism activity. While the tourism activities do
not significantly impact on coral damages and these sites
sustainable for snorkeling activities.
Coral reefs, snorkeling, tourism

CP-03
The bird communities that are traded based on the
use of the forest canopy layer in Way Canguk,
Bukit Barisan Nasional Park, Indonesia
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Cassava is a potential crop for food, feed, and fuel if
developed suit with their characteristics. This research
intended to identify the first generation (M1V1) cassava
mutants from gamma-ray irradiation. This research was
conducted experimental garden of the University of
Bangka Belitung, Bangka District, Indonesia from January
to September 2017. The experimental design used factorial
randomized block design with two local cassava of Bangka
(Rakit and Malang) and 3 treatments (0 Gy, 15 Gy, and 30
Gy). The irradiated cassava is 3 months old. The result
shows that mutant variability appears on mutants plant
performance (plant height, number of leaves, tubers
weight). Variability in each genotype also appears on the
tuber performance in this generation. Bread sense
heritability estimation on numbers of tubers was classified
as high score and can be used as second generation mutant
selection criteria.
Characterization, M1V1 generation, mutant, storage root
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Bird trade is a factor affecting the lives of avifauna in the
form of a strong threat to the population and its habitat in
nature. The birds caught and trafficked are selected by
hunters, not only by the appearance of birds but in the
forest layer that the birds use. The aim of this research is to
know the community of birds that are traded based on
forest stratification in Way Canguk, Bukit Barisan Selatan
National Park, in Bengkunat Belimbing Sub-district, Pesisir
Barat District, Lampung, Indonesia. The method used is
Variable Circular Plot, and vegetation stratification based
on tree height estimation. The results showed that the
species of birds traded were found in the middle stratum of
vegetation (15-30 m), reaching 31%. Poachers aiming for
specific birds (commonly hunted birds) therefore they
adjust their methods to reach the stratum height, e.g.,
raising net height. This condition may threatened bird
species using middle stratum
Birds community, burned forest, Bukit Barisan Selatan National
Park, forest stratification, traded bird
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PT. Toba Pulp Lestari Tbk was the largest eucalyptus
plantation company in Indonesia, with the total plantation
forest reached 188,055. As the largest pulp company, waste
management become important aspect of this company.
Eucalyptus (Eucalyptus hybrids) leaves waste from
harvesting eucalyptus log for pulp purpose. Previously,
eucalyptus leaves from harvesting process in PT. Toba
Pulp Lestari has not been utilized and processed into
essential oil. Therefore, this research was conducted to
estimate leaves waste potential and essential oil production
obtained from logging waste in this company. Research
divide into two-step, the first step is leaves waste biomass
estimation that conducted by measuring leaves biomass in
plot samples. The second is testing the yield of essential oil
made from leaf waste using distillation technique in the
laboratory. The result of this research showed that
eucalyptus leaves potential which produced from this
company was 121,483,7 ton/year from total harvest area
average 10,994 ha/year. Different clone of eucalyptus also
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produces different leaves yield. The yield of IND 33, IND
38, IND 46, IND 47 and IND 65 was 5,469,07, 278,21,
1,650,89, 22,343,94, and 20,965.06 ton/year respectively.
Every observed clone can produce 7.14 kg of leaves/tree.
Eucalyptus leaves essential production approximately
213,521.45 liters/year. Considering the high economical
potential of eucalyptus leaves, continuous research on
economical aspect and its feasibility still needed.
Especially for Toba Pulp Lestari company, our research
suggests developing this product as a business unit that will
be increasing product diversification, company profit and
economic benefits for forest surrounding communities.
Eucalyptus, essential oil, leaves, potential, waste

DO-02
Mitigating human-tiger conflict in North Sumatra
(Indonesia): A conceptual model of stakeholders
role based on system thinking
Pindi Patana1,♥, Herman Mawengkang2
1

Graduate Program in Environment Management, Faculty of Forestry,
Universitas Sumatera Utara. Jl. Tridharma Ujung No. 1, Kampus USU,
Padang Bulan, Medan 20155, North Sumatra, Indonesia. Tel./fax.: +6261-8220506, 8201920. ♥email: pindipatana@gmail.com
2
Department of Mathematics, Faculty of Mathematics and Natural
Sciences, University of Sumatra Utara. Jl. Bioteknologi No. 1, Medan
20155, North Sumatra, Indonesia

North Sumatra is one of important landscape of Sumatran
tiger habitat distribution. Since it's categorized as critically
endangered species by IUCN, an integrated effort from all
stakeholders is really necessary to conserve this species.
Human-tiger conflict incidents lasted during the period of
2007-2017 with average 3.5 times a year. In many cases,
conflict incidents may occur among the people and wildlife
in the surrounding of the conservation area. Therefore,
mitigating conflict between tiger and human is considered a
top conservation priority, particularly in landscapes where
high densities of people and tiger co-occur. This paper is
proposed to design an importance of involving stakeholders
to mitigate human-tiger conflict, identifying their role and
giving an evaluation of the last strategy and conservation
action plan of Sumatran tiger. Research will be conducted
by observing and interviewing key actors in the area of
human-tiger conflict hotspot in North Sumatra, Indonesia.
Data analysis will use a system thinking with a mapping of
actors and their role in mitigating human-tiger conflict. It
will be showed how this conceptual framework could be
utilized to analyze the conflict occur and further how it
could be used to develop a multi-criteria decision model.
Conceptual model, conservation, human-tiger conflict, system
thinking
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Coastal area has a huge potency both ecologically and
economically as development capital for social prosperity.
Promotion of sustainable development in coastal area was
sounded for years, but it can’t be neglected that destructive
exploitation has degraded this natural resources. The East
Coastal of Sumatra has ecosystem type of mangrove that
become important bird area since it is a halting place of
migratory bird especially from the family of Scolopacidae
and Charadriidae. One of the biodiversity hotspots in East
Coastal of Sumatra is Bagan Percut, in Deli Serdang
District, North Sumatra Province, Indonesia. This paper
aims to describe biodiversity potency at Bagan Percut and
its problem by analyzing internal and external factors of
biodiversity loss in the linkage of nature tourism
development. Research was conducted by observing area,
collecting primary and secondary data, interviewing key
respondent, and analyzing SWOT (Strength, Weakness,
Opportunity, and Threat) as a tool. The result showed that
biodiversity potency at Bagan Percut had not been
optimized yet based on the capacity, while land
degradation and industrial pollution really threat its
existence. The opportunity to develop nature tourism is
remarkably good if there is an integrated sustainable
development.
Bagan Percut,
development
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Promoting the concept and practice of conservation in lowincome societies has never been easy since conservation
has long-term goals while the daily problems that the lowincome people must overcome are urgent and need
immediate solutions. This paper contains the SOI

ABS SOC INDON BIODIV, Medan, 4-5 November 2017, pp. 225-267

experience in the last ten years in promoting various
aspects of conservation in the low-income community in
North Sumatra, Indonesia such as (i). Collaboration with
local people in the Langkat region to transform destructed
watersheds into green areas, (ii). A rural ecological study
designed for students who are born and growing in urban
areas, (iii). Introduction of honey bee production to the
Karo land communities to increase the number and source
of income while reducing pesticide use, (iv). Cooperation
with university students in biodiversity studies of plants
and animals, (v). The development of children library and
community center as a place to introduce the concept of
conservation for children, and (vi). Bring the idea of
replanting degraded land can be a source of income into
practice in Simarjarunjung. We also discuss the role can
play by big companies in supporting society and
conservation simultaneously through their CSR programs.
Conservation, CSR, Indonesia, low-income society
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Research on local knowledge of species diversity, the role
and protection of birds has been done in Girimukti Village,
Ciemas Sub-district, Sukabumi District, West Java,
Indonesia. The method used in this research is mixed
methods (qualitative and quantitative). Data collection was
done by interview (structured and semi-structured), and
field observation. The results showed that the knowledge of
Girimukti local people is very good in recognizing the
diversity of species, roles, and protection of birds. That
knowledge comes from knowledge passed down from one
generation to the next. Recorded 80 species of birds are
located around the village Girimukti based on local
knowledge. Total bird species recorded as many as 87
species of 36 tribes in the village Girimukti with 17 species
of birds in it, including as a bird protected the law of the
Republic of Indonesia. The role of birds based on local
knowledge is grouped into two groups of roles, namely the
role of ecological and socio-cultural role. Birds are
exploited by Girimukti local people in general for
consumption and trading. Knowledge of bird protection is
based on the myths developed and believed by the
Girimukti villagers.
Biodiversity, birds, conservation, local knowledge Girimukti
Village, role
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Bioscience
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Side scan sonar (SSS) is techniques for characterization of
seabed identification from sonar imagery a sonar system
development instrument which can show the images of the
two-dimensional surface of the seabed by contour
conditions, topography. The Beam Pattern Discrete
equispaced unshaded Line Array Method was used to
compute the two-dimensional beam pattern which depends
on the angle of the incoming sound waves from the axis of
the array were accepted have been depending on the angle
at which the sound beam array. This research was
conducted in December 2016 in the Punggur Sea, Batam,
Riau Archipelago, Indonesia, and its coordinate system is
104° 08,7102 E and 1° 03,2448 N until 1° 03.3977 N and
104° 08,8133 E, Discrete-Beam Equispaced unshaded Line
Array method in target 4 has the highest value in the
directivity pattern is 21.08 dB. The results of the beam
pattern model show that neither the central value at the
incidence angle (o) of the directivity pattern (dB) were not
at the 0 (zero) or the beam pattern central have been
generated by the target 6 with incident angle-1.5 o and
1.5o. In addition, it has declined by 40 dB. Seismic figure
of side scan sonar imagery have total line trace is 4479,
time: 77.9547 cm/s, and gain: 0.00271091, and also based
on the Discrete-method result Beam Equi-Spaced
Unshaded Line Array method was discovered the sunken
wreck.
Beam pattern, Punggur Sea, seismic, side scan sonar
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Forest and land fire occurs almost every year in Indonesia.
Its impact very harmful to human living and environment.
Developing a program in fire management require
identification of forest and land fire characteristics and its
causes. The aim of this research is to evaluate
characteristics and causes of forest and land fire in Kapuas
District, Central Kalimantan, Indonesia. Spatial analysis of
hotspots with rainfall was used to determine temporal
distribution of fire. Spatial distribution between hotspot and
causative factors was determined to identify spatial
characteristics of fires. The study found that hotspots with
confidence values over 50% showed strong indication of
fire. Increasing number of hotspots occurred when annual
rainfall decreases. The fire activity tends to increase on
August-October every year. Fire causes from human
activities mostly originated from shrubs swamp burning
and land clearing for farming. Hotspot density was
determined by peat depth, land cover, accessibility and
human activities. Hotspot not described fire occurrence
evenly in Kapuas District.
Causes of fire, forest, land fires, hotspot, Kapuas
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This study was conducted to identify the community
preferences in the selection of agroforestry system in the
converted forest zone in Pakpak Bharat District, North
Sumatra, Indonesia. The total area of forest zone in Pakpak
Bharat District in 2017 identified has been converted is
55,302.90 hectares. The forest zone is converted into an
open area of 1,073.64 hectares and a dryland mixture
farming of shrubs of 45,548.94 hectares. The study sites are
upstream of the Singkil watershed. Agroforestry
development based on soil and water conservation
technology is one of the approaches to restore the forest
hydrological function of the upstream watershed and in
addition to giving farmers land. Two types of agroforestry
system were found in converted forest zone which is
simple agroforestry and complex agroforestry. Farmers
tend to develop simple agroforestry with major crops such
as maize, cassava, bean, chili, upland rice, and pineapple.
While the selected tree is jengkol (Archidendron
pauciflorum), petai (Parkia speciosa), durian (Durio
zibethinus), rambutan (Nephelium lappaceum) and
candlenut. Other commodities also selected by farmers is
orange, banana, zalacca, areca nut and palm sugar.
Selection of species tends to be determined by economic

factors and ease of management. The proper soil and water
conservation techniques do not apply to the agroforestry
lands by the farmers. The cost of applying soil and water
conservation techniques are the most reason for this
situation. The knowledge and skills in applying the cheap
and easy of soil and water conservation techniques are
needed in this research location.
Agroforestry system, community preference, converted forest
zone, simple agroforestry
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Coastal area of Asahan District, North Sumatra, Indonesia
is part of the eastern coast of Sumatra. The aim of the
research is to find out the coastline change in the coastal
area of Asahan. The research area was included some subdistricts of Asahan District which have a coastal area. GIS
and remote sensing analysis were done to achieve the
finding on the dynamic of coastal area of Asahan including
the change of coastline and land cover. The result shows
that there are two types of change in the coastline area.
There are accretion and abrasion in some part of the
coastline. The change of land cover happened in the area.
Less vegetated area has caused the abrasion while densely
vegetated area has protected the coastline by showing the
accretion in the coastal area.
Coastline, GIS, land cover, remote sensing
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Wood density is one of the physical properties of wood that
can be used to assess the quality of wood in a tree species.
Beside to determining the level of hardness of wood, the
wood density can also be used to estimate carbon storage in
a tree species. Wood density values vary among tree
species. This study aims to obtain the value of wood
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density of the mangrove species that grows on Bintan
Island, Riau Archipelago, Indonesia. This information is
important as a reference for estimation of non-destructive
sampling carbon storage on mangrove ecosystems both on
Bintan Island and nearby small islands. Inventory and
analysis of mangrove vegetation in Bintan island were
conducted using line method that distributed at 14 locations
in Bintan Island. Wood density values of mangrove species
are determined by gravimetric method. The results of the
vegetation analysis found that there are 42 species of
mangrove grown on Bintan Island. Based on the results,
there are 21 species of mangrove that measurement of
wood density. The results of this study indicate that the
value of wood density on the mangroves species grown on
Bintan island on average is 0.735 g/cm3. Rhizophora
stylosa is known as species of mangrove that has the
highest density of wood that is 0.913 g/cm3. The lowest
wood density value of 0.571 g/cm3 was found in
Xylocarpus moluccensis.
Bintan, mangrove, wood density
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property of kalimuru wood showed the specific gravity was
0.44-0.47 and moisture content after air drying was 10.9%.
The shrinkage of longitudinal, radial, and tangential
direction was 2.05%, 4.23%, and 4.85%, respectively.
Mechanical property of Kalimuru was in between of
Gmelina (Gmelina arborea) wood and Mahagony
(Swietenia mahagony) wood. Therefore it can be classified
into grade III-IV. In addition, for optimizing its utilization,
evaluation of machining property showed the kalimuru
wood was included in class II. Average of penetration
using polyvinyl acetate (PVAc) adhesive resulted in 23,67
µm depth. Additional testing (coating) resulted in that
kalimuru wood could be finished using either wood-paint
or varnish at least two times, but it was difficult to apply
wood-flintkote. For this information, kalimuru wood has
potential as one of the alternatives of pulp's raw material; it
was also suitable for light construction, furniture, and
handicraft because its machining was adequate quality,
depth in adhesive's penetration, and good finishing using
either wood paint or varnish.
Anatomy, finishing, Kalimuru wood, lesser-known species,
mechanical, physical
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Demand on good quality of wood for raw material of wood
products has been increasing since big diameter, free of
defects, and straight grain logs were scarce nowadays.
Therefore, recently, lesser-known species have been
interesting to be explored their properties to fulfill the lack
of wood. Kalimuru wood from Lombok island is one of the
lesser known species which potentially promising for raw
material of wood products and wood derivative products.
In this work, study of phylogenetic, fundamental
characteristics, and further application were carried out.
Result of the preliminary phylogenetic study showed
kalimuru wood belongs to family of Lauraceae and genus
of Litsea or Neolitsea. Characteristics of wood anatomy
showed diffuse porous with solitary predominant on the
cross-section. Configuration of the parenchyma was
paratracheal and aliform confluent. Radial section
presented opposite of pith while tangential section showed
multiseriate rays. Pulping characteristics showed
kalimuru's fiber was grouped into 2nd class. Physical
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Raru (Cotylelobium melanoxylon) was an endangered tree
species from North Sumatra and Riau and also known by
local people as mixture of nira to produce tuak and as
traditional medicine for diabetes. As a member of
Dipterocarpaceae, raru also have good wood quality. The
existence of raru was threatened because of disjunct
distribution, illegal logging, traditional bark harvesting,
low natural regeneration and unclear propagation method.
Therefore, alternative method for regenerating raru plant
was very needed for conserving this species. The objective
of this research was to evaluate the successfulness of raru
shoot cutting from different growth media. Cutting material
obtained from natural regeneration in Dolok sanggul forest.
The Factorial Completely Random Design (CRD-F) with 2
factor those were Media (top soil(1/0 v/v), top soil and
sand (1;1v/v)and plant growth regulator (ZPT and no ZPT
addition) were used in this research. The observed
parameters were survival percentage, rooted percentage,
number of primary and secondary root, length of primary
and secondary root and root histology. Result showed that
the interaction between media and plant growth regulator
have not significant effect on all tested parameters. The
average of survival percentage was 82.5% and rooting
percentage was 72.5%. Adventitious root formation on raru
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cutting originated from cell differentiation on wounded
area near cambium, followed by root primordia formation
and root meristem formation.
Conservation,
percentage

Cotylelobium

melanoxylon

cutting,

rooting
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The addition of elasticity of bioplastic from jackfruit seed
starch reinforced with cocoa pod husk was studied by using
ethylene glycol as plasticizer. This study aimed to
investigate the effect of addition of ethylene glycol as
plasticizer against mechanical properties of bioplastic from
jackfruit seed starch and cocoa pod husk. Bioplastic was
made by casting method at temperature 88,135 C
̊ with
ratios of cocoa pod husk as fillers and jackfruit seed as
starch were 9:1, 8:2, 7:3, 6:4, and 5:5 (w/v). The variations
of ethylene glycol were 0,2 (v/w) until 0,4 (v/w). The result
showed ethylene glycol could increase the mechanical
properties of bioplastic. The best condition of bioplastic
was achieved at ratio 7:3 on addition of ethylene glycol
was 0,2 (v/w) with tensile strength 15,40 MPa and
elongation at break 1.24%. From the result of FT-IR
analysis indicated O-H group, C-H group, C = O group and
C-O group on bioplastics. The SEM images demonstrated
the bioplastic with cocoa pod husk as filler and ethylene
glycol as plasticizer have the fracture surfaces were
compact compared to bioplastic without fillers.
Bioplastic, casting method, ethylene glycol, jackfruit seed, tensile
strength
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Urea Formaldehyde (UF) adhesives are the most widely
used in particle board manufacturing although the

emissions are carcinogenic. UF emission reductions are
needed to reduce the danger to humans. Waste tea leaves
that have phenolic compounds known to bind to
formaldehyde. The aims of this study to obtain the
characteristics of particle board with low emissions by
utilizing the waste tea leaves. The results show that the
addition of waste tea leaves could decrease the water
content, water absorption and thickness swelling of particle
board. The modulus of elasticity and modulus of rupture
increased significantly. Waste tea leaves also reduced the
formaldehyde emissions from the manufactured particle
board.
Formaldehyde emission, particleboard, waste tea leaves
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Cervix cancer is on the top list of the deadliest cancer for
the women. The development of the herbal essence as a
chemotherapy tools is important to reduce the collateral
effect caused by the chemotherapy medicine. Acetogenin
as the metabolite secondary substance of the Annona
muricata L. can stop the division of cancer cell.
Caesalpinia sappan contained brazilin and brazilein which
has a cytotoxic substance. This research aimed to
determine the effect of the combination of the isolate of the
A. muricata leaves and sappan wood for the cervix cancer
cells. The result of this research shows that the combination
of the isolate A. muricata L. leaves is 9,625; 19,25; and
38,5 μg/ml and the concentration fraction is 11,75; 23,5
and 47 μg/ml combined with the Dox as many as 0,9;
1,125; 2.25; and 4.5 μM. The combination test shows that
the best synergic value is 0,34 at the level of 38,5 µg/ml
isolate of A. muricata L. leaves and 23,5 µg/ml isolate
sappan wood 23,5 ug/m and Dox as many as 1,125 µM. To
conclude, this research will explain the synergy between
the isolate of the A. muricata L and the sappan wood
fraction could decrease the level without reducing the
performance of the Dox; and very likely to be developed
further in the future to cure the cervix cancer.
Annona muricata, Caesalpinia sappan, chemoprevention
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The cultivation of sengon plants in vitro is highly
dependent on the hormone used. One of the most important
hormones for plant growth is indole acetic acid (IAA). IAA
is important in cell growth and division, tissue
differentiation and can also spur the development of tissue
culture plants. Endophytic fungi capable of producing
compounds phytohormone (IAA) which can be utilized as a
component of the media for the growth and differentiation
of sengon plants with tissue culture. The purpose of the
research is to obtain IAA content in several types of
endophytic fungi derived from leaves, roots and twigs of
sengon plants. The method was isolation endophytic fungus
from leaves, roots, and twigs of sengon. Then measured
IAA content in endophytic fungus by using
spectrophotometer vis at 530 nm wavelength. The results
obtained 13 species of endophytic fungi from leaves, roots,
and twigs of sengon. Cladosporium sp. from leaf samples
(D3) have the largest IAA content compared to other
species. IAA content in Cladosporium sp. amounted to
311.3636 ppm. IAA content of the endophytic fungus can
be used as a hormone to stimulate the growth of tissue
culture of sengon plants.
Endophytic fungi, IAA, Paraserianthes falcataria
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Degradation of land quality and Ganoderma infection
decrease the growth of Acacia mangium. Therefore the
increase of its growth on marginal land can be done with
the practice of ecological friendly, combined with the
application of biological agents, such as Trichoderma
viridae (T2). But, it is needed technology to optimize its
potential in the field. Accordingly, this research objective
was to know the response of plant growth to the use of
acacia litter as T. viridae medium with monoculture and
polyculture. The methods were making T. viridae inoculum
and four experimental plots. The 1st plot treatments were
T. viridae inoculation without litter, polyculture (acacia +
sweat corn); 2nd plot were T. viridae inoculation with
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litter, monoculture (acacia); 3rd plot was T. viridae
inoculation with litter, polyculture; 4th plot was T. viridae
inoculation without litter, monoculture. The result showed
that the largest increase of seedlings in the 3rd plot
(29,5cm), whereas the diameter of seedlings showed no
significant difference in each plot. Productivity of sweat
corn in 3rd plot was also higher (273,52 kw/ha) than 1st
plot (144 kw/ha). This indicated that the acacia litter
combined polyculture could optimize the potential of T.
viridae as biofertilizer agent.
Acacia litter, monoculture, polyculture, Trichoderma viridae
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To characterize the germination behavior of somatic
embryos in cassava, somatic embryos derived from callus
cultured were inoculated half-strength Murashige and
Skoog (MS) medium supplemented 0, 0.3, 0.6, 1, and 1.5
mg/L benzyl adenine purine, zeatin, kinetin, 2iP, and
thidiazuron. Somatic embryos were organized from
cotyledons of previous somatic embryos stage. After 8
weeks on this medium, somatic embryos exhibited
vigorous, high-frequency development to plantlets. The
"germination" frequency (conversion) of somatic embryos
and plantlet recovery frequency varied concurrently with
media treatment with the best concentration was 0.6 mg/L
zeatin
Cassava, cytokinin, somatic embryos

EO-14
Synthesis of polyvinyl alcohol/nanofibre cellulose
nanocomposite isolated from empty palm oil fruit
bunches with steam explosion method and HCl
10% hydrolysis
Saharman Gea♥, Indra, Yugia Muis, Nami Panindia,
Yasir Arafat Hutapea
Department of Chemistry, Faculty of Mathematics and Natural Sciences,
University of Sumatra Utara. Jl. Bioteknologi No. 1 Medan 20155, North
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This study was aimed to synthesis polyvinyl alcohol/
nanofibre cellulose nanocomposite isolated from palm oil
empty fruit bunches with steam explosion method and HCl
10% hydrolysis. The isolation process was conducted in 2
steps; α-cellulose isolation from empty fruit bunches fibers
and nanofibre cellulose isolation from α-cellulose which

262

ABS MASY BIODIV INDON, Medan, 4-5 November 2017, hal. 225-267

was hydrolyzed with acid using ultrasonicator and
homogenized at rotational speed of 8000 rpm. The
functional group and morphology of nanofibres cellulose
were characterized. FT-IR spectrum generated absorptions
for C-O-C group at wavelength of 1059.99 cm-1 which
indicated a glycoside bond, C-H group at 2900.94 cm-1 and
O-H group at 3348.62 cm-1 for nanofibre cellulose.
Moreover, TEM was used for morphological analysis and
measured with image analysis software, image J, which
indicated a decrease in fibers diameters after experiencing a
chemical-mechanical treatment which lead to nanofibres
with diameter final size of 20-30 nm. PVA/NFC
nanocomposite with the percentage ratio of 80:20 gave a
tensile strength of 17.41 Mpa and Modulus Young of 0.9
Gpa. Finally, the product was also morphologically
analyzed with SEM.
Empty palm oil fruit bunches, nanofibres
nanocomposite, polyvinyl alcohol, steam explosion

cellulose,
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The phenomenon of climate change has been widely
reported, but studies on the impact of climate change on
plant productivity are still rare, whereas climate change has
a high potential to threaten food security. By selecting
mango as research objects, this study aims to determine the
impact of climate change on the fruit productivity of
mango. Data collection has been conducted since June
2013 until now by observing annually the fruit-production
cycle and fruit quality of four different local mangospecies: taipa banyak papan, taipa juru', taipa golla-golla,
taipa mu'musang that grow in the forested area located on
the campus of Hasanuddin University in Makassar, South
Sulawesi, Indonesia. Climatic data to analyze the climate
change and seasonal dynamic of the climatic variable were
obtained from two sources: The National Centers for
Environmental Prediction (NCEP) and the Indonesian
Agency for Meteorology, Climatology, and Geo-physic
(BMKG) Region IV Makassar. The results showed that, the
irregular dynamics of climate variables correlated to the
flowering cycle of the four mango species, which often
subsequently led to the failure of fruit production. The
study also found that climate irregularities affected the
quality fruit produced. Thus this finding indicates that

climate change has a strong impact on the successful of
mango in producing fruits.
Climate change, local mango species, fruit production, Makassar
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Climatic variables are limiting factor for plants. Therefore,
climate change that showed the change in seasonal patterns
can impact on plant survival. This study aims to determine
the impact of climate change on the phenological cycle of
four different local mango species that grow in a forested
area located on the campus of Hasanuddin University in
Makassar. Data were collected from June 2013 to
September 2017 by observing and recording weekly the
stages of phenological cycle (vegetative shoots, generative
shoots, fruiting and the fruits maturity) of each mango
species. Climatic data were obtained from The National
Centers for Environmental Prediction (NCEP) and
Indonesian Agency for Meteorology, Climatology, and
Geo-physic (BMKG) Region IV Makassar. Results showed
that had been the climate type change from type D during
the period of 1979-1989 to type C during the period of
2003-2013. Following the seasonal dynamics that caused
by the change in climate type, the phenological cycle of the
four mango species also changed from once to twice
annually, whereby the flush of the vegetative and
reproductive shoots of the first period that occurred around
late March to early April was not followed by fruit
production, but rather following the second period.
Climate change, Makassar, mango, phenological cycle
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Bacterial wilt caused by Ralstonia solanacearum and
Fusarium wilt caused by Fusarium oxysporum f.sp. capsici
(Foc) are the most damaging vascular pathogens in chili
and many other crops in tropical, subtropical and warm
temperate regions of the world which limits its production.
Various strategies have been developed to control wilt
pathogens include applying chemical pesticides which
generally considered as the most effective and fastest
strategy for plant disease management. However, no
effective chemicals are available for wilt pathogens of chili
plants. Endophytic bacteria considered one of the options
to control vascular wilt disease because of its ability to live
and colonized internal roots of plants. Previous research
had screened endophytic indigenous bacteria which can
promote growth rate of chili. This Research purposed to
identified the isolates using 16S rRNA identifications and
screened thus selected endophytic indigenous bacteria to
control both R. solanacearum and Foc. Isolates
identifications using 16S r RNA shown that all the 9
isolates identified as Bacillus spp., which are Bacillus
cereus ATCC 14579, Bacillus pseudomycoides strain
NBRC 101232, Bacillus toyonensis strain BCT-7112,
Bacillus thuringiensis strain ATCC 10792, Bacillus
weihenstephanensis strain DSM 11821, Bacillus mycoides
strain 273, Bacillus cereus strain NBRC 15305, Bacillus
bingmayongensis strain FJAT-13831 and Bacillus
manliponensis strain BL4-6. Our results showed that most
of endophytic bacteria isolates used could control both
bacterial and Fusarium wilt diseases. Six out of nine
isolates can suppress R. solanacearum without developing
any symptoms and five isolates can suppressed symptoms
of Foc. Isolates Bacillus pseudomycoides strain NBRC
101232 Bacillus thuringiensis strain ATCC 10792 and
Bacillus mycoides strain 273 were potential for control Foc
and R. solanacearum in chili.
Bacillus, endophyte, Fusarium, indigenous, Ralstonia
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Bacterial Wilt Disease caused by Ralstonia solanacearum
is one of the most devastated wilt diseases on chili plants in
the world. Biological control of plant pathogens using Plant
Growth Promoting Rhizobacteria (PGPR) are considered
safer option for environment. Previous research had
acquired 7 isolates of indigenous rhizobacteria isolates
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which could control R. solanacaerum. This research
purposed to identified the potential indigenous
rhizobacteria using 16S rRNA identifications and
characterized its PGPR traits in field and in vitro
conditions. Result showed that all 7 isolates can control R.
solanacaerum, promote growth rate and yields of chili. Out
of 7 potential isolates, 5 isolates identified as Klebsiella
michiganensis strain W14, Chryseobacterium lactis strain
KC1864, Achromobacter xylosoxidans strain NBRC
15126, Achromobacter insolitus strain LMG 6003 and
Pseudomonas hibiscicola strain ATCC 19867. All isolates
can produce Indole Acetic Acid (IAA) with various
concentrations, and two isolates can solubilize phosphate.
None of isolates shown ability to produce ammonia.
Indigenous, Ralstonia solanacearum, rhizobacteria
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The heavily wild caught off the world's longest snake
Python reticulatus from Indonesia for global leather
industry has raised concerns as significant threat to their
sustainable population in the wild. Recently, potential
utilization of captive-bred reticulated pythons as alternative
to the wild caught snakes is being discussed intensively in
the country. Lack of information about biological
feasibility of the reticulated python is believed as the main
constrain for the snake keepers not willing to invest in
breeding of the giant snake in captivity. In response, here
we report the results of our evaluation of the biological
feasibility of the reticulated python in captivity. Series of
data were collected and analyzed from well-managed
databank from a professional python breeder in North
Sumatra, Indonesia. The results showed that the females
started to produce eggs when reached age of 2.5 years.
Number of eggs produced was affected by size of the
females, the longer the more eggs produced (17 and 66
eggs from 260 and 550cm females in length, respectively).
Females in captivity produced eggs annually, while those
in the wild could only produce eggs in every two years.
Pythons kept in captivity reached the most favorable size
for leather industry (3.5m in length) in 1.5 years only,
while in the wild it took about 4 years. It is suggested that
biological performance of the reticulated pythons in
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captivity could be considered as an incentive for ex situ
conservation program for this threatened species.
Biological feasibility, captivity, ex-situ conservation, Python
reticulatus
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Helicobacter pylori often found in patients with chronic
gastritis despite standard medical treatment with antacids
and antibiotics. Leuconostoc mesenteroides is one of the
bacteria has potential as probiotic for anti H. pylori used
for gastritis treatment and it's isolated from cabbage
(Brassica oleracea L.).This study was conducted to
characterize the probiotic from cabbage as an anti H. pylori
caused gastritis and gastric cancer with two stages: (i)
Isolation and identification of candidate probiotic bacteria
and (ii) Characterization of potential probiotic candidates
as anti H. pylori. Identification of bacteria is done with the
API test and analysis of 16S rDNA, the characterization of
anti H. pylori probiotics include acidic pH resistance tests,
bile salts resistance test, antimicrobial test (inhibition zone)
and the probiotic bacteria adhesion test against H. pylori.
The study was descriptive and experimental. The research
design used was complete randomized design factorial
pattern, and the results were analyzed by ANOVA (α.05)
and significant results were tested with Duncans multiple
ranges (α.05). The parameters measured were the adhesion
ability of probiotic bacteria against H. pylori and the width
of the inhibition zone (mm). The results were obtained as a
potential probiotic anti H. pylori are Leuconostoc
mesenteroides, Lactobacillus delbrueckii and Bacillus
licheniformis and it can be concluded that all probiotics
candidates are able to agglomerate H. pylori but
Leuconostoc mesenteroides inhibited H. pylori is 34.0 mm
greater than other.
Brassica oleracea, gastritis, Helicobacter pylori, Leuconostoc
mesenteroides, probiotic
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Droughts and global warming are major issues that threaten
crop production. Water stress is one of abiotic stress that
causes a great reduction in the upland rice growth and grain
yield. The objective of this study was to investigate the
variation of chlorophyll content, tiller number, plant height
of upland rice varieties under water stress. This research
was conducted at Medan Johor Village, North Sumatra,
Indonesia from Mei 2017 until September 2017. The
experiment was arranged in a factorial design with three
factors in two replications. First factor was composition of
rice hull biochar enriched Trichoderma harzianum with 4
level i.e. rice hull biochar 10 ton/ha + T. harzianum 10%,
rice hull biochar 10 ton/ha + T. harzianum 20%, rice hull
biochar 20 ton/ha + Trichoderma harzianum 10%, and rice
hull biochar 20 ton/ha + T. harzianum 20%. Second factor
was water stress application, with 2 level, i.e., water stress
and no water stress. Third factor were upland rice varieties
with two level, i.e., Limboto and Situbagendit. The
interaction treatment between biochar enriched T.
harzianum, water stress and upland rice varieties showed
significant effect to chlorophyll content, tiller number but
not significant effect to plant height of upland rice
varieties. Composition of rice hull biochar 10 ton/ha + T.
harzianum 10% application showed the higher chlorophyll
content, tiller number, and plant height from both upland
rice varieties under water stress condition.
Biochar, Trichoderma harzianum, upland rice, water stress
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Buasbuas (Premna pubescens) is one of the North Sumatra
(Indonesia) plants which is believed to have medicinal and
antioxidant properties. To date, however, little is known
about the antioxidant property of Buasbuas. To elucidate
the molecular genetic mechanisms of antioxidant
production in Buasbuas, the Illumina MiSeq 2000 platform
was used to analyze the transcriptome profiles of the
leaves. The analysis results for the sequencing data showed
that 6,867 transcripts were differentially expressed in the
leaves (2,216 up-regulated and 4,651 down-regulated).
Among these differentially expressed genes, the detection
of many transcription factor genes demonstrated that
multiple regulatory pathways were involved in antioxidant
compound production. These results were indicating the
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possible specific molecular mechanisms of antioxidant
compound production for Buasbuas. A large number of the
antioxidant compound genes identified in this study were
co-localized onto fine-mapped providing candidates for
gene cloning and elucidation of molecular mechanisms
responsible for the antioxidant compound production in
Buasbuas.
Antioxidant
analysis

compound,

Premna

pubescens,

transcriptome
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The profile of water quality and sediment is a
representation of the environmental conditions of an
ecosystem so that it can be a guidance of conformity and
environmental carrying capacity for marine life. The aim of
this research is to know the waters quality profile of
Menjangan Besar Island, Karimunjawa Sub-district, Jepara
District, Central Java Province, Indonesia in terms of
nutrient content (N-NO3 and P-PO4) and abundance of total
bacteria and nitrification bacteria (Nitrosomonas and
Nitrobacter) of water and sediment. The research was
conducted in May 2017 by using purposive sampling
technique based on the waters environment characteristics
under study. Station A is the waters of Karamba location,
Station B location of floating homestay and C station
karamba seaweed location. The results showed that
Nitrification Bacteria content in sediments had a low value
when compared with Total Bacteria in the sediments. Total
Bacteria content in both water and sediment varies between
the location of the observation station. Station A has a
higher Total Bacteria abundance value than on other
stations. The nutrient content (nitrate and phosphate) is still
above the Quality Standard for Marine Biota (Kepmen LH
No.51/2004). The condition of water quality of Menjangan
Besar is oligotrophic tend to mesotrophic, in the sense that
the quality of the waters in low to medium conditions, and
not yet dangerous for marine biota.
Bacteria, mesotrophic, nutrient, oligotrophic, Waters quality
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The brown planthopper (WBC) or Nilaparvata lugens Stal
1854 (Hemiptera: Delphacidae) is a major rice pest
worldwide. But, WBC is not the main problem for farmers
in Padang City, West Sumatra, Indonesia. There has been
an increase of attack level during 2015-2017 in Padang, but
there were no reports related to the abundance and attack
level in the field. This study aimed to determine WBC
abundance and attack level in Padang. The study was
conducted using survey method. Meanwhile, site selection
was based on the incidence of WBC attack at least 3 times
in the previous planting season, IR 42 varieties and
reported as endemic WBC area in Padang. The
observations were made at biweekly intervals during
vegetative phase of rice in Nanggalo, Kuranji, and Pauh.
Number of WBC were collected from 30 hills by using Dvac vacuum modified, selected randomly from each field.
The results showed that the highest population of WBC
was found in Kuranji, attack level was low and tended to
decrease during three observations. The rice was able to
recover itself after WBC attack.
Attack level, brown planthopper, population, recovery after attack
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Plant tissue culture has been used for production of
artemisinin from Artemisia annua. However, few reports
studied the phenolic content of cultured plant tissue of A.
annua. Phenolic compounds have attracted much attention
because of their role in some oxidative diseases. Therefore,
the study aimed to investigate the production of antioxidant
compound from tissue culture of A. annua. The callus were
developed on solid MS medium treated with combination
of four different plant growth regulators: treatment 1 (NAA
0.5 mg/L + BA 0.5 mg/L); treatment 2 (NAA 0.5 mg/L +
kinetin 0.5 mg/L); treatment 3 (2,4-D 0.5 mg/L + BA 0.5
mg/L); and treatment 4 (2,4-D 0.5 mg/L+ kinetin 0.5
mg/L). Treatment 1 showed the highest DPPH radical
scavenging activity and total phenolic content. Caffeic
acid, a phenolic compound known as antioxidant, was
detected by GCMS on the treatment. The quantification of
caffeic acid content on callus with treatment 1 was the
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highest. Furthermore, treatment 1 increased both the
antioxidant activity and caffeic acid content compared with
A. annua leaves extract. In conclusion, the study suggested
that the treated callus extract of A. annua is potential for
production of antioxidant compound.
Antioxidant, Artemisia annua, caffeic acid, plant growth
regulator, tissue culture
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Background. Hyperuricemia disease caused by excessive
xanthine oxidase (XO) enzyme activity producing uric acid
showed increase in prevalence. These studies were aimed
to elaborated the in vitro (XO) and in vivo lowering uric
acid of the combined extract of secang and gambir
(formulae extract = FE). Methods. The in vitro activity was
evaluated by measuring uric acid of xanthin-XO system.
The in vivo uric acid lowering effect was conducting on the
potassium oxonate-induced hyperuricemia rat model with
allopurinol as positive control. Antioxidant effect was
measured by DPPH radical scavenging test in vitro
compared to Vitamin C. Results. The XO inhibitory
activity of FE was 80% compared to allopurinol at 100
ug/mL, while secang and gambir leaf extract were 98% and
50%, respectively. The in vivo experiments showed that
administration of FE at dose of 75, 150, 300 mg/kg bw for
2 consecutive weeks was able to decrease uric acid levels.
FE also demonstrated antioxidant activity, in which it was
able to scavenge 74% DPPH radical relative to vitamin C at
4 ug/mL. The XO inhibition activity increased in line with
the increase of total polyphenol content, but it was not
demonstrated in antioxidant effect. Conclusions. it could be
concluded that FE exhibited ability of decrease uric acid
level and antioxidant effects so that it was potential to be
developed further as uric acid-lowering agent.
DPPH, gambir, polyphenol, secang, xanthine oxidase
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This study was conducted to determine Antihyperglycemic
activity formula containing Binahong (Anredera cordifolia
(Ten.) Steenis) and Sambiloto (Andrographis paniculata
Nees) on hyperglycemic induced male white rats. Formula
contains ethanolic extract of Binahong and Sambiloto in
certain comparison. Rat hyperglicemic models were done
by induced with alloxan (100 mg/BW) intraperitoneally.
Rats were divided into six groups, namely Normal Group
(not induced and treated with CMC suspension), Negative
Control Group (induced by alloxan and treated with CMC
suspension), Positive Control Group (induced by alloxan
and treated with Glibenclamide) and three groups of
formula treatment within three level doses (750mg/BW;
375mg/BW and 187,5mg/BW) and also induced by
alloxan. Formula was given orally for 22 days. Blood
Glucose analyses were done at four days after alloxan
induced, 15th day and 22 days after formula treatment. At
days 22, all animal were autopsied, and pancreas was
isolated to histopathology analyzing. The results showed
that start on 187,5mg/BW, Formula can decrease blood
glucose level significantly (p<0,05) at days 15 after
administration. At days 22, all treatment groups can
decrease more than 50% blood glucose level.
Histopathological analyses showed an increasing number
of β-cell pancreas. So we can conclude that this Formula
has Antihyperglycemic activity and potential for product
development.
Alloxan, Andrographis paniculata, Antihyperglycemic, Anredera
cordifolia
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Partial root zone drying is irrigation technique which we
add deficit water in a half of root zone area. The objective
of this study was to investigate the effect of biochar
application on physiology characteristic of tomato which
grown under partial root zone drying irrigation. This
research was conducted at Medan Johor Village, North
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Sumatra, Indonesia from Mei 2017 until September 2017.
The experiment was arranged in a factorial design with two
factors in two replications. First factor were type of biochar
application with 7 level ie control, rice hull biochar (10%),
rice straw biochar (10%), saw dust biochar (10%),, rice hull
biochar (20%), rice straw biochar (20%), saw dust biochar
(20%). Second factor was irrigation type application, with
3 level, ie, full irrigation, deficit irrigation (half from full
irrigation), and deficit irrigation on partial root zone drying.
The research showed that application biochar could
improve dry matter, leaf area, and photosynthate

267

distribution of tomato stem under partial root zone drying
irrigation compared with no biochar application, but the
highest photosynthate distribution of tomato root and leaf
were showed by no biochar application. Rice straw biochar
(10%) and rice hull biochar (20%) application were the
best application that showed the highest dry matter, leaf
area, and photosynthate distribution of tomato stem under
partial root zone drying irrigation
Biochar, tomato, partial root zone drying, water saving irrigation

