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Dear:

Parluhutan Siahaan

Biology Department,

Sam Ratulangi University, Indonesia

Thank you for your interest in the International Conference on Natural Sciences,
Mathematics, Applications, Research, and Technology (ICON-SMART 2020) and
submitting your Extended Abstract entitled:

“Diversity of Pests and Natural Enemies in Rice Fields in Kiniar Village, East
Tondano District, North Sulawesi”

It is our pleasure to inform you that your paper based on your Extended Abstract has
been accepted for presentation at the conference, which will be taking place virtually at

Universitas Sam Ratulangi, Manado on 22-23 October 2020.

We hereby have the honor and pleasure of inviting you to present your paper in the

conference.

Please do not hesitate to contact us if you need further information.

Looking forward to your participation in this conference.

Warm Regards,
hairman of ICON-SMART 2020

r. Feky R. Mantiri, M.Sc, Ph.D



z
%

"M odeling and ‘Bmtec/.mology for Education, ‘I{gsearc/: and Industry in3
‘ tlJe New Normal Era of (ovid-19 9" 2 |

Rt o N0 - s L SR A s S RV b




Faculty of Mathematics and Natural Sciences (FMIPA),
niversitas Sam Ratulangi (UNSRAT), Manado, Indonesia,
1s pleased to be the host of:

The International Conference on Natural Sciences, Mathematics, Applications,
Research, and Technology (ICON-SMART)

which is held virtually on 22-23 October 2020, with the theme:

Modeling and Biotechnology for Education, Research, and Industry in the New Normal Era of
COVID-19.

The theme of the conference has been chosen in view of the current revolution and rapid
developments in the race to make better, efficient, and sustainable things and
productions, the manipulation of materials, the right model, and utilizes living cells and
cellular materials to benefit education, research, industry, and society in the New
Normal Era of COVID-19.

ICON-SMART 2020 is organised by FMIPA UNSRAT in collaboration with
Universitas Pendidikan Ganesha (UNDIKSHA), Universitas Udayana, Universitas
Mataram (UNRAM), and Institut Teknologi Sepuluh Nopember (ITS), Indonesia.

The aim is to provide a platform to researchers, academicians, professionals, educators,
and industries to share and generate interests in cutting-edge research, applications,
education, and technology as well as issues in the related areas of the theme.
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rom the Dean
‘ of Mathematics and Natural
nces, Universitas Sam Ratulangi.

Prof. Dr. Benny Pinontoan, M. Sc.

Welcome to The 1% International Conference On Natural
Sciences, Mathematics, Applications, Research, and
Technology (ICON-SMART) 2020 organized by the Faculty of
Mathematics and Natural Sciences, Universitas Sam Ratulangi
in collaborations with the faculties of mathematics and natural
sciences of Universitas Pendidikan Ganesha, Singaraja, Bali,
Universitas Udayana, Denpasar — Jimbaran, Bali, Universitas
Mataram, Mataram, Nusa Tenggara Barat, dan Institut
Teknologi Sepuluh Nopember, Surabaya, East Java.

Starting from Wuhan China in December 2019, Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has been terrorizing the world. This affects education, research, and industry. This
challenged us to look for suitable modeling and technology, in particular biotechnology, to
handle this problem optimally. This was the motivation to set up Modeling and Biotechnology
for Education, Research, and Industry in the New Normal Era of COVID-19 as the theme of the
event this year.

We have 5 prominent plenary speakers from Australia, Japan, Malaysia, and Thailand, as well as
4 deans and formal dean from partner universities as invited speakers. We have about 300
academicians, researchers, and students from about 70 universities and institutions from about
14 countries registered, which shows a wide range of interests on this topic. Hopefully all papers
can be published in either the IOP Proceeding or in international journals qualified Q2, Q3, or Q4
all indexed in Scopus.

We get full support from and therefore we thank the Rector of Universitas Sam Ratulangi. We
thank the speakers. We are grateful and appreciate the full collaborations of the deans and formal
dean from the partner universities, all participants, and students.

Finally, we hope that you enjoy The 1 ICON-SMART, which is done virtually via Zoom and
Youtube. We also hope that this pandemic caused by SARS CoV-19 will be over soon and we will

meet off line in the 2"¢ ICON-SMART.

Pakatuan wo Pakalawiden. God bless you.




rom the Chairman of
MART 2020

Ir. Feky R. Mantiri, M.Sc. Ph.D

This book presents the abstracts of all the papers presented
at the first The International Conference of On Natural
Sciences, Mathematics, Applications, Research, and

Technology (ICON-SMART) 2020. This conference was

supposed to be held as an offline, conventional conference
in Bali. However, due to Covid-19 pandemic, it was modified in terms of the theme, location and
mode of delivery to adapt to existing circumstances as a virtual conference. Arround 200
participants attended the Conference via Zoom. The conference was also streamed live on
Youtube (https://www.youtube.com/watch?v=3705H2CE7El). Around 185 abstracts for 6

thematical sessions and ten parallel events have been handed in.

The organisers of the conference, the Faculty of Mathematics and Natural Sciences, Sam
Ratulangi University (FMIPA UNSRAT) in collaboration with corresponding Faculties of partner
universities (University of Mataram (UNRAM), University of Udayana (UNUD), Ganesha University
of Education (UNDIKSHA), and Sepuluh Nopember Institute of Technology (UTS) is planning to
publish digital and printed proceedings versions after the conference. It is meant to document
the conference and to serve as a preparation for the second conference that will take place in

2022 in Bali.

All this has been possible thanks to your participation, to our collaborator’s support and to our

helpers involvement. We do hope that you enjoy your attendance at the ICON-SMART 2020!
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INTRODUCTION

Kiniar Village is located in Tondano Timur district, Minahasa Regency which is one of the rice
production sites. One of the problems in rice cultivation in this area is pest attack. Insect pest attack
is a serious problem that has caused large yield losses, resulting in large losses for farmers as well.
Pest attacks can be minimized if natural enemies are in abundance thus studying the abundance and
diversity of pests in comparison to the abundance of their natural enemies is important. Information
regarding the diversity and abundance of insect pests as well as the diversity and abundance of
natural enemies in the village of Kiniar can be used as an aspect of consideration in determining
the best way to control pests, especially control using local natural enemies.

The research was conducted from April 2020 to June 2020 by using purposive random sampling
method. Three rice fields were sampled with the same age of rice plants. Each rice field area is
made of 10 plots measuring 1x1 meter as a sampling area. Any insects and spiders found are taken
using a sweep net and then taken to the laboratory for identification. The collected insects and
spiders were analyzed to determine the diversity index, species abundance and dominance index

RESULTS AND DISCUSSION

The results showed that there were 40 species of insects and spiders from 29 families, and eight
orders which were divided into two classes in local rice cultivation with a composition of 20 species
of pests and 20 species of natural enemies. For insects, Hemiptera was the order that was most
commonly found followed by the order Lepidoptera while the order Odonata and Hymenoptera
were the ones that were rarely found. For spiders, there were four species belonging to the Order
Araneae.

In the order Hemiptera, Leptocorisa acuta (Alydidae) was the species that had the highest number
of individuals, namely 155 individuals or an average of 5.17 individuals / m?2 with an abundance of
20.21%. In the order Lepidoptera, Nyimphula depunctalis (Crambidae) was the species with the
highest number of individuals, namely 104 individuals or an average of 3.47 individuals / m2 with
an abundance of 13.56%.

In the order Odonata, Agriocnemis femina oryzae (Agrionidae) had 15 individuals or an average of
0.5 individuals / m2 with an abundance of 1.96%. In the order Hymenoptera, Dolichoderus Sp.
(Formicidae) had 11 individuals or an average of 0.37 individuals / m2 with an abundance of 1.43%.
So that the Leptocorisa acuta species was the species most commonly found in rice fields in Kiniar
Village followed by Nyimphula depunctalis and Tetraghnata Sp.

The results of data analysis on natural enemies showed that Ordo Araneae, Tetraghnata Sp.
(Tetragnathidae) had the largest number of individuals (74 individuals) with an abundance index
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nsect species, Coccinella Sp. (Coleoptera, Coccinellidae) was natural enemy with
number of 24 individuals and 10.43% abundance followed by Gerris adelaidis
liptera: Gerridae) with 20 individuals with an abundance of 8.70%.

‘The diversity index obtained was 2.99 for all species, 2.36 for insect pests and 2.42 for natural
enemies. Abundance index showed that Leptocorisa acuta as a pest with the highest index value of
28.86% while Tetraghnata Sp. as a natural enemy with the highest index value of 32.17%. The
dominance index obtained is 0.08, so there were no insect species that dominate rice fields in Kiniar
Village..

Table 1. Comparison of Community Composition between Pests and Natural Enemies

Total Pest Natural Enemy

Number of Order 8 5 7
Number of Family 29 12 18
Number of Spesies 40 20 20

Total Number of

Individuals 25,57 17,9 7,67
Diversity Index 2,99 2,36 2,42
Dominance Index 0,08 0,14 0,14

Keywords: Diversity Index, Abundance, Dominance, Kiniar village.
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& Results & Discussion 4

Order =8
Family = 29
Species =40

THE NUMBER OF SPECIES IN EACH ORDER

Hymenoptera

1sps(1llind.)
Odonata 1 sp

(15ind.)

Araneae
4 sps
(105ind)

Hemiptera

Diptera 10sps (29 Ind.)

Individuals = 803 5 sps (31nd.)
Orthoptera
Num.of | Num.of | Num.of 7 sps (69 Ind.)
Ordo | | -
Family Species | Individuals
Hemiptera ] 10 298
Orthoptera 4 7 69
Coleoptera 4 6 81
Lepidoptera 3 6 157
Diptera 5 5 31
Odonata 1 1 15
Hymenoptera 1 1 11
Araneae 4 4




Total Number, Average of Individuals / m2 and Abundance of
Insects and Spiders in Rice Fields in Kiniar Village

B 1w A
Order Eamil Spesies Number of | Avera Abundance
y P Individual | ge/m? (%)
Eurydema pulchrum 20 0,67 2,61
) Scotinophara coarctata 43 1,43 5,61
Pentatomidae —

Nezara viridula 14 0,47 1,83
Zicrona Sp. 2 0,07 0,26
Hemipt Alydidae Leptocorisa acuta. 155 5,17 20,21
era Cicadellidae Nephotetix virescens 37 1,23 4,82
eRhyparochromlda Pamera bilobata 4 0,13 0,52
Lygaeidae Lygaeus Sp. 1 0,03 0,13
Reduviidae Rhinocoris Sp. 2 0,07 0,26
Gerridae Gerris adelaidis 20 0,67 2,61
] . Ruspolia Sp. 4 0,13 0,52

Tettigoniidae - -
Conocephalus longipennis 3 0,10 0,39
Locusta migratoria 9 0,30 1,17

Orthopt - - N

era Acrididae Valangan nigricornis 6 0,20 0,78
Oxya chinensis 25 0,83 3,26
Pyrgomorphidae Atracomorpha crenulata 15 0,50 1,96
Gryllidae Gryllus Sp. 7 0,23 0,91




Order Eamil Spesies Number of | Avera Abundance
Y P Individual ge/m? (%)
] ] Coccinella Sp. 24 0,80 3,13
Coccinellidae -
Cheilomenes sexmaculata 3 0,10 0,39
Coleopt ) Aulacophora dorsalis 32 1,07 4,17
Chrysomelidae TP
era Aulacophora similis 4 0,13 0,52
Staphyllinidae Paederus fuscipes 17 0,57 2,22
Cerambycidae Pterolophia uniformis 1 0,03 0,13
Cnaphalocrocis medinalis 14 0,47 1,83
] Schircophaga incertulas 18 0,60 2,35
Crambidae - -
Lepido Schircophaga inotata 15 0,50 1,96
ptera Nyimphula depunctalis 104 3,47 13,56
Nymphalidae Melanitis leda 4 0,13 0,52
Lycaenidae Lampides boeticus 2 0,07 0,26
Muscidae Atherigona oryzae 15 0,50 1,96
Syrphidae Episyrphus Sp. 2 0,07 0,26
Diptera | Sciomyzidae Sepedon Sp. 4 0,13 0,52
Ephydridae Hydrellia philippina 4 0,13 0,52
Asilidae Hymenia Sp. 6 0,20 0,78
Odgnat Agrionidae Agriocnemis femina oryzae 15 0,50 1,96
Hymen Formicidae Dolichoderus Sp. 11 0,37 1,43
optera
Tetragnathidae Tetraghnata Sp. 74 2,47 9,65
Aranea | Oxyopidae Oxyopes javanus 13 0,43 1,69
e Linyphiidae Atypena Sp. 11 0,37 1,43
Araneidae Argiope cetunulata 7 0,23 0,91




TOTAL NUMBER OF SPECIES AND INDIVIDUALS OF PESTS IN EACH ORDER

PEST

Diptera
Sps (19 Indv.)

Hemiptera
6 Sps (270 Indv.)

5 Orders

13 Families e

19 Spesies Coleoptera

537 2 Sps (36 Indv.)

Individuals Num. of | Num. of [Num. of
Order Family Spesies |[Individuals
Hemiptera 4 6 270
Orthoptera 2 3 55
Coleoptera 2 2 36
Lepidoptera 3 6 157
Diptera 2 2 19




Total Number, Average of Individuals / m2 and Abundance of Pests
in Rice Fields in Kiniar Village

i ' Jumlah Rata- o
Ordo Family Spesies Individu rata A(%)
Eurydema pulchrum 20 0,67 3,72
Pentatomidae Scotinophara coarctata 43 1,43 8,01
i Nezara viridula 14 0,47 2,61
Hemiptera - -
Alydidae Leptocorisa acuta 155 5,17 28,86
Cicadellidae Nephotetix virescens 37 1,23 6,89
Lygaeidae Lygaeus Sp. 1 0,03 0,19
Locusta migratoria 9 0,30 1,68
Acrididae Valangan nigricornis 6 0.20 1.12
Orthoptera - - : ;
Oxya chinensis 25 0,83 4,66
Pyrgomorphidae Atracomorpha crenulata 15 0,50 2,79
Aulacophora dorsalis 32
Coleoptera Chrysomelidae P — 1,07 2,96
Aulacophora similis 4 0,13 0,74
Cnaphalocrocis medinalis 14 0,47 2,61
. Schircophaga incertulas 18 0.60 3.35
Crambidae - - : :
. Schircophaga inotata 15 0 50 2 79
Lepidoptera ; -
Nyimphula depunctalis 104 3,47 19,37
Nymphalidae Melanitis leda 4 0,13 0,74
Lycaenidae Lampides boeticus 2 0,07 0,37
Dibtera Muscidae Atherigona oryzae 15 0,50 2,79
i
P Ephydridae Hydrellia philippina 4 0,13 0,74




Natural Enemies

Number of species and individuals of Natural enemies

in each Order
Order =7
Famlly = 22 Araneae Hemiptera
. _ 4 Sp (105 Ind 4 5p (28 Ind)
Species = 20 Sl
L. Hymenoptera
Individuals = 230 AR (11indv.) Orthoptera
. 3Sp.(14ind.)
Coleoptera
4 Sp.(41ind.)
Num. of T  Num. of [INum. o
Order Family Spesies |Individuals
Hemiptera q4 q 28
Orthoptera 2 3 14
Coleoptera 3 4 471
Diptera 3 3 12
Odonata 1 1 15
Hymenoptera 1 1 11
Araneae q q 105




Order Family Spesies Il\rlllé:?/?;; a?lg ;;V/enrg A

(%)
Pentatomidae Zicrona Sp. 2 0,07 0,87
i Rhyparochromidae | Pamera bilobata 4 0.13 1.74

Hemiptera — : : ’ ’
Reduviidae Rhinocoris Sp. 2 0,07 0,87
Gerridae Gerris adelaidis 20 0,67 8,70
Ruspolia Sp. 4 0,13 1,74
Orthoptera | 11190144 longipents 3 010| 130
Gryllidae Gryllus Sp. 7 0,23 3,04
Coccinella Sp. 24 0,80 10,43

Coccinellidae Cheilomenes 3
Coleoptera sexmaculata 0,10 1,30
Staphyllinidae Paederus fuscipes 17 0,57 7,39
Cerambycidae Pterolophia uniformis 1 0,03 0,43
J Syrphidae Episyrphus Sp. 2 0,07 0,87
Diptera Sciomyzidae Sepedon Sp. 4 0,13 1,74
Asilidae Hymenia Sp. 6 0,20 2,61
Odonata Agrionidae érg;zlggnemls femina 15 0.50 6.52
Hymenoptera Formicidae Dolichoderus Sp. 11 7 4.7

Tetragnathidae Tetraghnata Sp. 74 247 | 3217
Oxyopidae Oxyopes javanus 13 0.43 565

Araneae - — : :
Linyphiidae Atypena Sp. 11 0,37 4,78
Araneidae Argiope catenulata 7 0,23 3,04




Table 4. Comparison of Community Composition between Pests and Natural Enemies

Total Pest Natural Enemy

Number of Order 8 5 I
Number of Family 29 12 18
Number of Spesies 40 20 20

Total Number of

Individuals 803 573 230
Average indiv./m? 25,57 17,9 7,67
Diversity Index 2,99 2,36 2,42
Dominance Index 0,08 0,14 0,14




* There are 40 species of insects and spiders from 29

* The diversity index obtained was 2.99 for all species,

 Abundance index shows Leptocorisa acuta as a pest

* The dominance index obtained is 0.08, so there are

families, and eight orders which are divided into two
classes in the present village rice fields with a
composition of 20 species of pests and 20 species of
natural enemies.

2.36 for insect pests and 2.42 for natural enemies.

with the highest index value of 28.86% while
Tetraghnata Sp. as a natural enemy with the highest
index value, namely 32.17%.

no insect species that dominate the rice fields of
Kiniar Village.
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