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ABSTRACT

We have studied the arthropods biodiversity in two paddy field ecosystems, namely, paddy field
ecosystem using Integrated Pest Management (IPM) system and non-IPM paddy field ecosystem. This
study was conducted from April 2011 — November 2011 in three locations, that is, Pasar Kamis village
and Sungai Rangas village in Banjar regency, and Guntung Payung village in Banjarbaru city, South
Borneo Province. In this study, we used insect nets, yellow sticky traps, light trap and pitfall trap to get
the sample or catch the arthropods in one period of planting season. The arthropods caught were then
classified into some classes: pest (herbivore), natural enemy (parasitoid and predator), and other
arthropods. After that, the Species Diversity Index was determined using its Shannon-Wiener Index
(H’), Evenness (e), Species Richness (R), and Species Similarity Index (IS). The sum of arthropods
which have the characteristic of pest and parasitoid were higher in the IPM paddy fields than in the
non-IPM paddy fields, and the sum of other arthropods were the same. The highest H* and e values
were in the IPM paddy field in Pasar Kamis village. The IS value for each three locations were 77.5%
in Pasar Kamis village, 93.42% in Guntung Payung village, and 78.76% in Sungai Rangas village.
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INTRODUCTION

In farming practice, farmers often use
pesticide to control pest because they do not
want to take the risk of losing their yield. The
use of pesticide in a large scale will reduce the
biodiversity, especially that of arthropods and
other natural microorganisms in agro ecosystem.
Many of the arthropods are useful for controlling
plant  pests naturally or as biological
agent/natural enemy in controlling the pest
abundance. According to Flint and Bosch (1990),
the presence of insect pest and natural enemy in
the ecosystem will contribute to the environment
stability because they also build food webs)[1].
The more complex the food webs, the more
stable the ecosystem will be.

Farmer Field School of Integrated Pest
Management / FES of IPM (Sekolah Lapangan
Pengendalian Hama Terpadu/SLPHT) is an adult
education whose participants are farmer group
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members[2,3]. The purpose of this education is
to empower the farmers to independently take
the decision upon agro ecosystem and farming
system management based on four integrated
pest control principles (IPM), namely, health
plant cultivation, keeping and utilizing natural
enemies, periodic ecosystem monitoring, and
farmers as the IPM expert [4]. By following
SLPHT, it is hoped that the farmers will apply
the IPM concept in their farming land so that
their crops will be better without damaging their
farming land ecosystem[4]. The success of the
IPM farming applied by SLPHT alumni is
examined through the arthropods biodiversity in
their paddy fields. Yet, the arthropods
biodiversity in the IPM paddy fields of SLPHT
alumni and non IPM paddy fields in Borneo
province is unknown or not yet examined.
Therefore, this study is aimed to find out the
arthropods biodiversity in two paddy field
ecosystems, that is, the IPM paddy field
ecosystem worked by SLPHT alumni and non
IPM paddy field ecosystem worked by general
farmers. The different biodiversity of the
arthropods in the IPM and non IPM paddy field
ecosystems is used as a former data in managing
agro ecosystem in South Borneo Province.
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MATERIALS AND METHODS

This study was conducted from April to
November 2011 in three villages, namely, Pasar
Kamis village and Sungai Rangas village in Banjar
regency, and Guntung Payung village in
Banjarbaru city, South Borneo Province. To find
out the arthropods performance, we catched
them using four kinds of trap, that is, insect nets,
yellow sticky traps, light trap and pitfall trap. The
arthropods capture using three kinds of trap was
done since the paddy is *1.5 months until near
the harvest time (£ 6 months after the planting)
with a week of capturing period, except for the
pitfall trap which was used since the water in the
paddy field started to reduce until near the
harvest time. The arthropods caught were then
classified into 4 classes: pest (herbivore),
parasitoid, predator, and other arthropods. The
arthropods identification was done based on
identification books of Borror, De Long, and
Triplehom (1991); Reisssig, Heinrich, Litsinger,
Moody, Fieder, Meww and Barrion (19806)
through the family morphologically[5,6]. The
data was analyzed to determine the Species
Diversity Index (H’) wusing Shannon-Wiener
Index (Zar, 1984), Species Richness Index (R),
Species Evenness Index (e) according to Pielou
(1984), and Sorenssen Species Similarity Index
(IS) according to Suin (1989)[7,8,9].

RESULTS AND DISCUSSION

In the three IPM paddy field locations, the
sum of arthropods which had the characteristics
of pest, parasitoid, and predator were higher
than in the non-IPM paddy fields, while the sum
of other arthropods in those two ecosystems
were the same. The abundance of arthropods
which had the characteristic of pest, parasitoid,
and predator were also higher in the IPM paddy

fields than in the non-IPM paddy fields, except
for the sum of predators in Guntung Payung
village which was lesser (Table 1) (Figure 1, 2,
and 3).
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Figure 1. Histogram status, total of species and abundance
of arthropods in Pasar Kamis village
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Figure 2. Histogram status, total of species and abundance
of arthropods in Guntung Payung village
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Figure3. Histogram status, total of species and abundance

of arthropods in in Sungai Rangas village

Table 1. The sum, status, and abundance of arthropods in the IPM and non IPM paddy fields

Status Pasar Kamis Guntung Payung Sungai Rangas

IPM Non IPM IPM Non IPM IPM Non IPM

X Sp)  Abd ESp) Abd (&ESp) Abd &ESp) Abd & Sp) Abd (X Sp) Abd
Pest 33 3178 27 2507 31 3328 29 3578 46 4579 44 5016
Parasitoid 26 4172 20 3375 22 3623 19 2498 29 1298 23 643
Predator 24 4676 20 2557 24 1076 24 1244 37 2828 35 2151
Pollinator 0 0 0 0 0 0 0 0 1 2 1 3
Detrivore 1 39 1 10 1 38 1 97 3 13 3 19
Vector 1 13 1 12 1 14 0 0 1 9 1 28
Weed Natural Enemy 0 0 0 0 0 0 0 0 1 150 1 130
Another 3 153 3 65 6 498 0 0 0 0 0 0
Total 88 12231 72 8526 85 8577 73 7417 118 8879 108 7990
Note: Y Sp: Sum of species; Abd: abundance
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Table 2. Values of the arthropods H’, e, R and IS in the IPM and non IPM paddy fields

Pasar Kamis

Guntung Payung

Sungai Rangas

Indeks PHT Non PHT PHT Non PHT PHT Non PHT
H' 3.037 2.875 2.653 2.666 2.576 2.527

B 0.678 0.672 0.595 0.621 0.542 0.539

R 9.243 7.844 9.385 8.079 12.869 11.907

IS 77.50% 93.42% 78.78%

The data was analyzed to determine the
Species Diversity Index (H’) using Shannon-
Wiener Index (Zar, 1984), Species Richness
Index (R), Species Evenness Index (e) according
to Pielou (1984), and Sorenssen Species
Similarity Index (IS) according Suin
(1989)[7,8,9].

The species diversity index (H’), Species
Evenness Index (e), and Species Richness Index
(R) values in the three IPM paddy field locations
were relatively higher than in the non-IPM paddy
fields, except for the Species Evenness Index (e)
in Guntung Payung which was lesser. The
Sorenssen Species Similarity Index (IS) in the
three locations were, respectively, 77.5% in Pasar
Kamis village, 93.42% in Guntung Payung
village, and 78.76% in Sungai Rangas village. The
complete data can be seen in Table 2, and a
clearer illustration of the data is presented in the
form of histogram as seen in Figure 4 and 5.
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Figure 4. Histogram of the IPM and non IPM paddy fields
H’, ¢ and R index values in Pasar Kamis,
Guntung Payung and Sungai Rangas village
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Figure 5. Histogram of the IPM and non IPM paddy fields

IS index value in Pasar Kamis, Guntung Payung
and Sungai Rangas village

The sum of arthropods species found in the
IPM paddy fields is higher than in the non-IPM

because the application of chemical substance,
such as fertilizer and pesticide, in the IPM paddy
fields is lower. In 2011, the IPM paddy fields
only used chemical substance of herbicide kind
in the planting preparation and carbofuran
pesticide in the paddy nursery time. Meanwhile,
beside using those two kinds of perticides, the
non-IPM paddy fields also wuse chemical
fertilizers (urea, SP 36, and KCl) and insecticide
to control the pests. According to Laba (2001),
natural enemies, especially parasitoid and
predator, are always present in annual paddy
fields [10]. This condition is very suitable for
pest abundance reduction because the organism
might always present in all plant growth stadia. It
is in line with Settle et al’s (19906) statement that
natural enemies and pest are always present in
paddy field ecosystem|[11]. However, the
pesticide application to control pest will not only
reduce the pest abundance but also cause
ecosystem change because of the dead of the
natural enemies such as parasitoid and predator
[12].

Yaherwandi and Syam (2007) and Arifin
et al. (1997) state that species biodiversity is one
of the most important thing in the study of
environmental  change effects and how
biodiversity influence the natural community
stability[13,14]. The criteria used by Rahayu et al.
(2006) explain that an organism species
biodiversity is considered high when the value is
> 3, medium when the value is between 1-3, and
low when the value is < 1[15]. The Species
Diversity Index (H’) in Table 2 above which is
included in high criterion is only the one found
in the IPM paddy field in Pasar Kamis village,
whereas the other locations have medium species
diversity. The H’ value of the IPM paddy field in
Pasar Kamis village is high because the farmers
only use very little amount of pesticide and other
chemical substance when they apply the IPM
concept (the writer’s personal communication
with the farmers in 2001). This result is in line
with Laba’s statement (2001) that the arthropods
biodiversity before the IPM is done is lower than
after the IPM is done. Similarly, Arifin et al.
(1997) reports that species biodiversity in the
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paddy field ecosystem which does not apply
pesticide is higher than in the paddy field
ecosystem which applies pesticide)[14].

The Species Richness Index (R) and the
Species Evenness Index (e) values are equal to
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