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Welcome to the 3rd Annual Applied Science and Engineering Conference (AASEC 2018). The conference
will take place in Bandung, Indonesia, on 18 April 2018. It is hosted by the Technology and Vocational
Education Study Program, School of Postgraduate, Universitas Pendidikan Indonesia (UPI) and UPI
Publication Center, Universitas Pendidikan Indonesia (UPI) is jointly organized with Universitas Negeri
Jakarta (UNJ), Environmental Engineering Universitas Trisakti, Universitas Syiah Kuala (UNSYIAH),
Universitas Negeri Surabaya (UNESA), Politeknik Negeri Malang (POLINEMA), Sekolah Tinggi Teknologi
Garut (STT Garut), Universitas Islam Negeri Sunan Gunung Djati Bandung (UIN SGD), Universitas
Kanjuruhan Malang (UNIKAMA), Universitas Muhammadiyah Sidoarjo (UMSIDA), Universitas Wijaya
Kusuma Surabaya (UWKS), and Universitas Warmadewa. As the theme of this year’s conference is “Ideas for
Sustainable Green Energy”,  this conference aims (1) to bring together the scientists, engineers, researchers and
practitioners, students, and civil society organization representatives in the scientific forum; (2) to share and to
discuss theoretical and practical knowledge about innovation in applied science and engineering. Specifically, this
conference can be used as a scientific forum for accommodating discussion among young researchers that
originated from Indonesia in the field of applied science and engineering. Therefore, the invited speakers in this
conference are young researchers that are well-known and reputable in the world.

 

Aim and Scope

The conference welcomes papers that explore but not limited to the topic of sustainable green energy. The range of
the topics covered by AASEC 2018 includes:

   Mathematics
   Physics
   Computer Science
   Material Science
   Chemistry
   Biology
   Pharmacology
   Sport Science and Technology
   Management Science
   Mechanical Engineering

   Chemical Engineering
   Civil Engineering
   Electrical Engineering
   Electronics Engineering
   Material Engineering
   Environmental Engineering
   Industry Engineering
   Information Engineering
   Computer and Communication Engineering
   Architecture

Keynote Speaker                 Invited Speakers

Venue and Activities

 

Grand Tjokro Hotel
Jalan Cihampelas No. 211, Bandung,
Jawa Barat, Indonesia
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Important Dates

Call for Abstracts

Authors are requested to submit an abstract to the Organizing Committee by 25 March 2018. The abstract must
contain the following section: introduction, aim of the study, method, results, conclusion, and keywords. The
abstract must have no longer than 200 words.

[IMPORTANT] To submit an abstract, authors must register first (click here). Then they can submit their abstracts
by logging in to this site (menu “Submission System” then “Login”). The submitted abstracts will be selected for
presentation. The manuscripts (full papers) should be submitted only after the abstracts are accepted.

The paper must be submitted two weeks after the conference day (2 May 2018). Please go to “Submission
System” menu then “Login” to submit the full paper. Selected papers will be published in MATEC Web of
Conferences.

                

         

The Proceedings of Previous Conference

       

Registration Fee and Payment

LOCAL PARTICIPANTS:
   Indonesian Presenter IDR. 2,500,000/paper

OVERSEAS PARTICIPANTS:
  International Presenter USD. 350/paper
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   Indonesian Presenter IDR. 2,000,000/paper
      (Student)  

   Indonesian Participant IDR. 1,000,000
   Indonesian Participant IDR. 750,000

      (Student)

    and participant 
  International Presenter USD. 200/paper

    and participant
    (Student)

Please do bank transfer for the registration fee to:
Bank Name: Bank Negara Indonesia,
Branch Perguruan Tinggi Bandung, Bandung,
INDONESIA
Swift/ BIC: BNINIDJAXXX
Account Number: 0022371027
Account Holder: ISMA WIDIATY

[IMPORTANT] After making the payment,
author MUST upload the transfer proof via this
website (NOT Email). Author can upload by logging in
to our submission system. Payment receipt can be
downloaded directly from your account once your
payment is confirmed by the committee.

Visa Information
Official Information about Indonesia Visa can be found here

Accommodation
See here for more information about hotels in Bandung

Advisory Board

Prof. Dr. Wahyu Widada (Universitas Bengkulu)
Prof. Dr. Muhammad Ali Ramdhani, M.T. (UIN Sunan Gunung Djati Bandung)
Dr. Hadi Kuncoro,  M. Farm., Apt. (Universitas Mulawarman)
Dr. Astri Rinanti, MT (Universitas Trisakti)
Dr. Hilmi Aulawi, M.T. (Sekolah Tinggi Teknologi Garut)
Dr. Juniastel Rajagukguk, M.Si (Universitas Negeri Medan)
Dr. Ir. Herman S., MBA. (Universitas Komputer Indonesia)
Dr. Endarto Y Wardhono, (Universitas Sultan Ageng Tirtayasa, Banten)
Dr. Niken Subekti, MSi ( Universitas Negeri Semarang)
Dr. Sudi Dul Aji (Universitas Kanjuruhan Malang)
Dr. July Hidayat, M.Sn. (Universitas Pelita Harapan)
Dr. Jarman Arroisi, M.A. (Universitas Darussalam Gontor Ponorogo Jatim)
Dr. Ir. Suharsono. (UPN Veteran Yogyakarta)
Dr. Setia Budi, M.Sc (universitas Negeri jakarta)
Dr. Ade Yeti Nuryantini, S.Pd., M.Pd., M.Si. (UIN Sunan Gunung Djati Bandung)
Dr. Bebeh Wahid Nuryadin (UIN Sunan Gunung Djati Bandung)
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Daniel Sutopo Pamungkas, PhD (Politeknik Negeri Batam)
Cynthia Wuisang,  ST, MUrbHabMgt., PhD (Universitas Sam Ratulangi)
Ir. Isri Ronald Mangangka, M.Eng., Ph.D. (Universitas Sam Ratulangi)

Scientific Committee

Prof. Dr. Asep Kadarohman, Universitas Pendidikan Indonesia, Indonesia
Prof. Dr. Didi Sukyadi, M. A., Universitas Pendidikan Indonesia, Indonesia
Prof. Dr. Anna Permanasari, Universitas Pendidikan Indonesia, Indonesia
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Analysis of water quality in Maninjau Lake, West Sumatera, 
Indonesia using phytoplankton 

Muhammad Arif Salsabil1, Astri Rinanti1, and Melati Ferianita Fachrul1* 

1Universitas Trisakti, Department of Environmental Engineering, Faculty of Landscape Architecture and Environmental Technology, 
Jakarta, Indonesia 

Abstract. This research aimed to analyze the water quality of Maninjau Lake (0°19'N 100°12'E, 0,317°S 
100,2°E), West Sumatera, Indonesia by phytoplankton as bioindicator of water quality. The quality of water 
was determined by identified the phytoplankton. Analyzed phytoplankton as bioindicator with Diversity 
Index (H’), Evenness Index (E) and Dominance Index (D). The abundance of phytoplankton ranged 273-
378 cell/liter, consists of three division which are Cyanophyta, Chrysophyta, and Chlorophyta. The average 
value of Diversity Index (H’) is 3.52 show that the waters classified as moderate, or indicating half-polluted 
waters. The average value of Evenness Index (E) is 0.92 indicating that the evenness of species is medium. 
The average value of Dominance Index (C) is 0.12, meaning there is not any phytoplankton dominance in 
the waters. Maninjau Lake is slightly polluted caused by organic and inorganic contaminants from many 
activities surrounding especially household and fish breeding activities. The research show that Maninjau 
Lake is in oligotrophic state or nutrient-deficient waters. 

1 Introduction 
Waste disposal activity, both domestic and non-domestic 
waste, which discharged directly into waters could cause 
decreasing in water quality level due to changes in water 
quality parameters in the water. Maninjau Lake is a 
volcanic lake with area of approximately 99.5 Km2 
located in Tanjung Raya Sub-District, Agam District, 
West Sumatera. Maninjau Lake mainly used as water 
reservoir, fish breeding area, recreation area, and 
hydroelectric power plants. Around Maninjau Lake, 
there are houses, hotels, and restaurant. Activities around 
Maninjau Lake could cause of environmental pollution 
and the changing in water quality. Maninjau lake also 
contain high level of phosphate which also affect the 
water quality of Maninjau Lake.  

The water quality could be determined by physical, 
chemical and biological parameters. Bioindicator is a 
species or a certain community, with its existence could 
give information of the physical and chemical of the 
environment in a certain place [1]. Phytoplankton has a 
different sensitivity and tolerance to pollutants, so it can be 
an indicator in water environment quality. In addition, the 
sensitivity of phytoplankton to changes in water conditions 
is a strong reason to make phytoplankton as a bioindicator 
of water. By knowing the structure of phytoplankton 
community in Maninjau Lake, it can also be obtained the 
value of Abundance of phytoplankton, Diversity Index, 
Evenness Index, and Dominance Index, which can be used 
as a reference to analyze the pollution level in Lake 
Maninjau. The abundance of phytoplankton in the waters 
could describe the water fertility rate. 

In a trophic level, phytoplankton occupied the bottom 
position as the main food source for the aquatic animals. 
It could also be said that waters with phytoplankton’s 
high primary productivity will have a great biological 
resources [2]. Based on that it is necessary to do the 
research using phytoplankton as bio indicator. 

2 Research methodology  

This research was conducted from May to July 2017 at 
Maninjau Lake, Tanjung Raya Sub District, Agam 
District, West Sumatera, Indonesia. Sampling of 
phytoplankton was conducted in three periods at 11 
sampling point based on the activities around Maninjau 
Lake using the plankton net with mesh of 25mm and 
identified in Biological Laboratory of STKIP PGRI 
Padang. The preservation of phytoplankton using 
Formalin 4%, MgCO3, Acetone. 

2.1 The abundance of phytoplankton  

The abundance of phytoplankton was done by counting the 
cell of phytoplankton with sedwick rafter counting cell 
with cell/liter [3]. To know the abundance of 
phytoplankton in cell/liter, used formula is as follows: 

 
(1) 

N = Phytoplankton abundance (cell/liter), X = The 
volume of filtered water (250 ml), Y = Volume 1 drop 
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(0,05 ml), V = Water volume (100 liter), Z = Total of 
found individual (cell) 

2.2 Diversity index (H’) of phytoplankton  

This analyisis was used to know the diversity of water 
biota. If the diversity rate is high, the community of 
phytoplankton in the water is not dominated by one or 
two species. The formula used for this index is Shannon-
Wiener formula [4]. 

 ,   (2) 

H’ = Diversity index, Ni = total indivdual genes no-I, N 
= Total individual of all genera. 

2.3 The evenness index (E) of phytoplankton  

The evenness index is used to determined wether the 
species is evenly distributed or not. If the index rate is 
high, then the species is evenly distributed or is not so 
much different from one another. To determine the 
Evenness Index of phytoplankton, we can compare the 
Evenness Index with the maximum value. 

 
(3) 

E = Evenness index, H = Diversity index, H’max = Log 
2 Pi 

2.4 The dominance index (C) of phytoplankto  

Dominance index is to determine wheter or not the 
species predominates others in water [5]. To know 
Dominance Index value used the formula as follows. 

 
(3) 

C = Dominance index, Ni = Total individual gene no-I, 
N = Total individual, N = Total genera (kind) 

3 Result and discussion 

3.1 The abundance of phytoplankton in 
Maninjau Lake  

The abundance of phytoplankton is related to the fertility 
of a water. Abundance of phytoplankton influenced by 
abiotic factor on them is dissolved oxygen content (DO). 
The watershed DO content that can be tolerared by 
aquatic organisms especially phytoplankton is not less 
than 5 mg/L [6]. The highest abundance of 
phytoplankton was found at point 8 on May (Fig. 1), 
which was 272.5 cells/litter, while the lowest abundance 
of phytoplankton was present at point 5, with. only 77.5 
cells/litter. 

 

Fig. 1. Maninjau Lake abundance index. 

The abundance of phytoplankton in Maninjau Lake, 
which is less than 2000 cells/liter between 1638 - 2110 
cells/liter indicates that Maninjau Lake is in oligotrophic 
status or nutrient-deficient waters. Associated with the 
level of water fertility, this condition is influenced by 
nutrients that enter into the water. Nutrients come from 
organic matter in waters transformed by 
microorganisms. Organic materials include 
carbohydrates, fats and proteins. The source of organic 
matter in Lake Maninjau comes from the activity around 
the lake. From the nutrient state seen that the nutrients 
utilized by phytoplankton in Lake Maninjau are in low 
condition marked by low abundance rate of 
phytoplankton as seen in Fig 1. 

 Total abundance of phytoplankton obtained in this 
analysis is different compared to previous research in 
Maninjau Lake [7]. The total abundance value was 
around 17.038-21.565 cells/liter. The high abundance 
value was due to sampling points was near fish breeding 
activity, and by the time of sampling, fishes was still in 

the feeding stage while in the present research, it was a 
fish harvest time, so there are a decreasing amount of 
total organic material. Nutrients in waters really can 
affect the total abundance of phytoplankton like from 
Santragachi Lake in India which has a high nutrient in 
waters so it has a high abundance of phytoplankton 
around 27.494-40.658 cells/liter [8]. 

3.2 Diversity index (H’) of phytoplankton  

The diversity index is a relation of three factors: the 
variety of species, the number of individuals in each 
species, and the total individuals in the community. A 
community is said to have a high diversity if the 
community is composed by many species with an 
abundance of identical or almost identical species. The 
following is the index value of phytoplankton diversity 
in Lake Maninjau.  
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Fig. 2. Maninjau Lake diversity index. 

The Diversity Index in Lake Maninjau in the three 
periods ranges from 2.67 to 3.92 as seen in Fig 2. 
Overall, it can be seen that the diversity of Lake 
Maninjau has a moderate-to-high level of diversity and 
when compared to water quality criteria based on 
Shannon Wiener's diversity index with an average value 
of 3.52 diversity, Lake Maninjau's waters fall into very 
lightly polluted criteria. 

 The value of Diversity Index in this research is a 
little bit high compared to previous research that has 
been done in Maninjau Lake which is  around 1.96-2.88 
[9]. It can be concluded that the total diversity in 
Maninjau Lake is improving but still has a moderate 
level of diversity. 

3.3 Evenness index (E) of phytoplankton  

The index value of phytoplankton evennes ranges from 0 
to 1, when the evennes index is related to the condition 
of the community and its environment, the evennes 
index approaching 0, tends to indicate an unstable 
community. In contrast, a high index of evennes is a 
reflection of the community in a stable state, the 
individual interconnected species is relatively similar. 
The value of evennes index (E) of phytoplankton at three 
periods in Lake Maninjau is shown in the table below. 
 
 

 

Fig. 3. Maninjau Lake evenness index. 

Based on fig. 3 above it can be seen that the value of 
phytoplankton evennes index in Maninjau Lake in the 
sampling period ranged from 0.84 to 1.03 which is close 
to 1, hence means that the evennes between the species 
is relatively even and the difference is not so 
conspicuous as seen in Fig 4. The value of this evennes 
index has properties directly proportional to the value of 
the diversity index (H'). As the value of evennes index 
approaches 1, the value of the diversity index will be 
high. The evennes index (E) close to 1 is influenced by 
ecosystem conditions suitable for the growth of 
phytoplankton, so that the phytoplankton distribution 
pattern is relatively evenly distributed. 

 It could also be proofed from previous research in 
Maninjau Lake that the Evenness Index is improving  
with the value around 0.65-0.81 and its species is 
considered relatively even. 

 

3.4 Dominance index (D) of phytoplankton  

The dominance index is close to zero, meaning within 
the observed biota community structure there is no 
species that dominate other species. This indicates that 
the condition of the community structure is stable, 
environmental conditions are prime and there is no 
ecological pressure on the biota in its habitat. Whereas if 
the index of dominance is close to 1, then within the 
structure of the community being observed are found 
species that dominate other species. This suggests that 
community structures are unstable and that there is 
ecological pressure. The dominance index value (C) of 
Maninjau Lake in the sampling period can be seen in fig. 
4 below. 
 
 

 

Fig. 4. Maninjau Lake dominance index. 
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The index value of phytoplankton dominance ranged 
from 0.09 to 0.19 as seen in Fig 4. In the sampling 
period in Lake Maninjau, almost the overall value of the 
dominant index is close to zero. It shows that 
phytoplankton can grow and develop optimally so that 
no species dominate other species. 

 If there are enough nutrients in the waters, then 
phytoplankton can grow optimally just like in some lake 
like Santragachi Lake in India with Dominance Index of  
0.108-0.14 and Bulakan Lake in Tangerang, Indonesia 
with the value of Dominance Index around 0.61-0.79. 

4 Conclusions 
The Abundance of phytoplankton in Maninjau Lake 
ranged from 1638 - 2110 cells/liter. The structure of the 
phytoplankton community consists of divisions of 
Cyanophyta, Chlorophyta, and Chrysophyta. The 
Diversity Index value phytoplankton ranged from 2.67 to 
3.92, the Evennes Index (E) ranged from 0.84 to 1.03, 
and the Dominance Index (C) ranged from 0.09 to 0.19. 
These research show that Maninjau Lake is in 
oligotrophic state or nutrient-deficient waters. 
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