Volume XVI, Nomor 1, Januari 2010

DAFTAR ISI

Diversity of Forest Floor Arthropod Families in Pine Plantation Forest and
Natural Forest in Kota Donok, Lebong Regency, Bengkulu Province. [d%
Wiryono and Ilham Mides Yetti

Pertumbuhan Tunas Mikro Beberapa Jenis Krisan Hibrida (Chrysanthemum
morifolium Ramat) Pada Berbagai Taraf Konsentrasi Air Kelapa Secara 6-10
In Vitro. Steffanie Nurliana, Missurahmi, Atra Romeida

Respon Pertumbuhan Semai Surian di Lahan Bekas Tambang Batubara
Terhadap Inokulasi CMA dan Azotobacter Dari Berbagai Sumber Isolat. 11-20
Guswarni Anwar

Kontribusi Geologi Dalam Pembangunan Kota Wilayah Bengkulu Paska 21-27
Gempa Bumi. Pariarta Westra

Kekerabatan Antar Kultivar dan Karakterisasi Fenotipe Tanaman Buah TIN. 28-35
Erny Ishartati dan A. Risa Nurman

Tataniaga Karet Rakyat Kaitannya Dengan Mutu Bokar di Provinsi Jambi. 36 -47
Dompak Napitupulu

Fungsi Kesenian Dendang Dalam Upacara Adat Perkawinan di Desa Gunung 48-55
Ayu Kota Manna Bengkulu Selatan. Pebrian Tarmizi

Studi Kasus Perilaku Vandalisme Terhadap Bahan Pustaka di UPT
Perpustakaan Universitas Bangkulu dan Solusinya Dari Perspektif Pemustaka. 56-63
Purwaka dan Nanik Rahmawati

Subtitusi Zithonia diversifolia dan Modifikasi Jarak Tanam Terhadap
Pertumbuhan Gulma, Padigogo dan Komponen Hasil Padigogo. 64 -70
Bilman Wilman Simanihuruk




ISSN 0852— 405X Jurnal Penelitian UNIB, Vol. XVI, No.1, Januari 2010, Him. 1- 5 1

DIVERSITY OF FOREST FLOOR ARTHROPOD FAMILIES IN PINE
PLANTATION FOREST AND NATURAL FOREST
IN KOTA DONOK, LEBONG REGENCY,
BENGKULU PROVINCE

Wiryono and Ilham Mides Yetti
Department of Forestry, Faculty of Agriculture, University of Bengkulu
wiryonogood@yahoo.com

ABSTRACT

Tropical rainforest is well known for its very high diversity of plant and animals. High
rate of deforestation, however, has threatened this diversity. Reforestation using few
species has created forest stand quite different in species composition than the natural
forest. This study was aimed at measuring family diversity of forest floor arthropods in
Pinus merkusii plantation forest and natural forest nearby in Talang Donok Sub-
District, Lebong Regency, Bengkulu Province. This study found more families as
well as individuals of forest floor arthropods in natural forest (131 individuals from 16
families) than in pine plantation forest (53 individuals from 7 families). However, the
Simpson indexes diversity were almost the same, namely 0.67 in natural forest and
0.61 in pine plantation. The two sites had low similarity index of Jaccard, which was
44%, but high similarity index of Ellenberg, which was 90%. The second index was
considered a better indicator because it took into account not only the number of
families but but also their abundance.
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INTRODUCTION tree species was also planted for
reforestation in Talang Donok Sub-

Indonesia has vast areas of
tropical rain forest known for its very
high diversity of plants and animals. A
single tree in tropical rain forest may
support 150 species of beetle
(arthropod) and a hectare of forest area
may harbor 300 species of trees
(Terborgh, 1992). However, this high
diversity has been threatened by
deforestation which reach more than a
million hectares per year in Indonesia
(Forest Watch Indonesia, 2001; Pusinfo
Departemen Kehutanan, 2007).

For several decades the Ministry
of Forestry has tried to rehabilitate the
damaged forest through its
reforestation program. One of tree
species widely planted for reforestation
in the 1980’s were Pinus merkusii. This

District, Lebong Regency, Bengkulu
Province. The reforestation program in
Talang Donok was successful but the
resulting single species pine plantation
has different species composition and
structure than the surrounding natural
forest.

The change in tree species
composition may have impact on the
diversity of forest floor arthropods.
Different species of trees may results leaf
litter having different chemical and
physical properties, resulting in different
palatability and nutrient content. A
study by Supono and Wiryono (2009)
showed that reclaimed mined land
planted with Paraserianthes falcataria
and Acacia mangium had different
composition soil arthropod families than
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natural forest composed of many species
of trees. A study by Erwin from the
Smithsonian Institute in Panama rain
forest (Terborgh, 1992) showed that each
species of arthropod specialized in
limited species of trees. There is a
hypothesis, therefore, that forest
composed of many species of trees may
support higher diversity of arthropods
than single species forest. However, a
study by Donoso et al (2010) in Barro
Colorado Island in Panama, failed to
find association between tree diversity
and litter arthropod diversity. They
suggested that factors other than tree
species diversity may better explain the
high arthropod diversity in tropical
forests.

This study was aimed at
measuring the diversity of forest floor
arthropods in pine plantation forest and
natural forest in Talang Donok Sub-
District, Lebong Regency, Bengkulu
Province.

MATERIALS AND METHODS

This study was conducted in
September through October 2004 and in
March 2005 in two sites, pine plantation
forest and natural forest, in Talang
Donok Sub-District, Lebong Regency,
Bengkulu Province. The pine plantation
was 800 m above sea level and the
natural forest was 811 m above sea level.
Both sites has A climatic type of
Schmidt and Ferguson, with rainfall
between 2000-4000 mm a year.

Arthropod collection and identification

The soil arthropods were collected
for each site using trap method. Plastic
cups, 7 cm in diameter and 10 cm in
height, were submerged in the soil so
that the mouths of the cups were at the
same level of the soil surface.
Identification of samples was done using

the books of Lilies (1992) and Suin
(1989).

Environmental factors

Physical factors measured for
each site were temperature, relative
humidity, and light intensity. The
measurements were done in the morning
(8, AM), afternoon (1 PM) and late
afternoon (4 PM). Data of rainfall were
taken from regional climate office. Dry
mass and thickness of leaf litter was
measured for each site.

Data analyses

To determine whether the number
of traps was sufficient, a curve showing
the relation of family number and trap
number was drawn for each area. If the
graph showed a flat line, then the number
of traps was considered sufficient. The
diversty of families were determined
using the number of families and
Simpon’s diversity index (Krebs, 1978).

Simpson’s Diversity index (Ds),

Ds=l-i(pi)2

i=l
Where pi =
(the roportion & of family i to the

whole families). Equity index
was calculated using this formula:

58 = DDS
il (S-1)(N)
Where D maximum = S(N ok 1)

Where S = the number of families.
Similarity between two sites was
measured using Index of Similarity by
Jaccard and similarity Index of Ellenberg
(Mueler-Dumbois and Ellenberg, 1974).
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c
Index of Jaccard ISy= ;4 p 4+ x100%

¢ = common families

a= number of families found only in pine
plantation

b = number of familiess found only in
natural resources

Mc:2 o
IndexISE-— Ma+.Mb+(Mc:2) x 100%

Mc = number of individuals of common
families. Ma = number of individuals of
families found only in pine plantation .
Mb = b number of individuals of families
found only in natural forest.

Table 1. The abundance of families of for-
est floor arthropods in pine planta-
tion forest and natural forest.

RESULTS AND DISCUSSION

As many as 131 individuals belo-
nging to 16 families of forest floor
arthropods were found in natural forest,
and 53 individuals from 7 families
in pine plantation forest (Table 1).

Formicideae was the most
abundant family in both sites. The
Simpson’s diversity indexes of arthropod
family were 0.67 and 0.61 for natural forest
and pine plantation respectively, while the
Table 2. Diversity indexes and equity in-

dexes of families of forest floor ar-

thropods in pine plantation forest
and natural forest.

Sites Diversity Equity Index
Index
Pine plantation 0.61 0.69
Natural Forest 0.67 0.71

Number of
individuals
No Family

Pine Natural
plantation  Forest

Similarity Index of Jaccard = 43.75%.
Similarity index of Ellenberg = 89.69%

Table 3. Environmental factors in pine
plantation forest and natural forest.

Formicideae 32 70
Rhinotermitideae
Salticidae
Grylidae
Melondrydeae 1
Termitidae 1
Thyreocorideae 1
Acridideae 2
1
1
1
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Aegerideae
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Elaterideae
Cucujideae

—
N e

Halticideae 1
Chrysomelidae 1
1
1

—
-~ W

Tetragnathideae

Family X*

Family Y* 1
TOTAL 53 131

—
N W

Note: *Families X and Y were unidentified.

Sites
Environmental condition Pine Natural
plantation Forest

AVERAGE

TEMPERATURE (°C)

Moming (8 AM) 24 23
Aftemoon (1 PM) 26 26
Late aftemoon (4 PM) 25 24
LIGHT

INTENSITY (lux)

Moming (8 AM) 1136 136.6
Aftenoon (1 PM) 156.4 1902
Late aftemoon (4 PM) 1244 158.4
RELATIVE

HUMIDITY (%)

Moming (8 AM) 80 86
Afternoon (1 PM) 83 77
Late afternoon (4 PM) 84 83
LAND SLOPE (%) 21 20
LITTER

Litter thickness (cm) 2.76 3.65

Litter dry weight (g/m?) 572 595
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Figure 1. The relationship of the number of arthro-
pod families and number of traps in
natural forest.
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Figure 2. The relationship of the number of

arthropod families and number of
traps in pine plantation forest.

equity indexes were 0.71 and 0.69
respectively (Table 2). The similarity
index of Jaccard was 43.75% while that
of Ellenberg was 89.69%. The
temperatures were relatively the same for
the two sites, so were the relative
humidity except at 1 PM which was
relatively higher in pine plantation. The
natural forest had slightly higher light
intensity, thicker and heavier litter than
the pine plantation (Table 3). The curves
relating the number of traps and the
number of families showed flat line after
the 50" trap, indicating that the number
of traps was sufficient both in pine
plantation and natural forest (Figures 1
and 2).
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