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Preface

The 3 Annual Applied Science and Engineering Conference (AASEC) 2018 organized by
Technology and Vocational Education Study Program, School of Postgraduate Studies,
Universitas Pendidikan Indonesia (UPI) and UPI Publication Center, and 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. Promoting its theme “Ideas for Sustainable
Green Energy”, the conference was held on 18 April 2018 at Grand Tjokro Hotel, Bandung,
Indonesia.

This year, the conference invited a keynote speaker, Dr. Abdulkareem Shafiq Mahdi Al-Obaidi
from Taylor’s University, Malaysia and four invited speakers from different countries with a
variety of expertise as follows: 1) Dr. Eng Tedi Kurniawan from Universiti Malaysia Pahang,
Malaysia; 2) Dr. Lala Septem Reza from Universitas Pendidikan Indonesia; 3) Dr. Eng. Topan
Setiadipura from National Nuclear Energy Agency, Indonesia; and 4) Dr. Eng. Farid Triawan
from Tokyo Institute of Technology Japan/ Sampoerna University, Indonesia. Both the keynote
speaker and invited speakers are academics and practitioners in the field of green sustainable
energy with numerous works on international publication.

There are 353 papers published in the proceedings of the 3" AASEC 2018. The papers discuss
several fields comprising 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, and architecture. All the
published papers have been through a series of rigorous review process to meet the
requirements and standards of international publication.

We would like to thank each co-host for the efforts to give significant contribution particularly
on paper selection. We would also like to acknowledge vice rector on research, business, and
partnership affairs of Universitas Pendidikan Indonesia for the endless support to the
conference. Last but not least, we would like to express our most sincere gratitude to the
international advisory board, scientific committee, steering committee, organizing committee,
and everybody taking parts in the success of the conference. We hope to see you in the 4™
AASEC 20109.

The Editors
Dr. Ade Gafar Abdullah
Dr. Eng. Asep Bayu Dani Nandiyanto

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

LIST OF COMMITTEE

Conference Chair:
Dr. Ade Gafar Abdullah, M.Si.

Co- Conference Chair:
Ari Arifin Danuwijaya, M.Ed.

Advisory Boards:

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

Dr. Melati Ferianita Fachrul, MS., Universitas Trisakti

Dr.rer.nat. 1 Gusti Ngurah Agung Suryaputra, S.T., M.Sc., Universitas Pendidikan Ganesha
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
Prof. Dr. Sumarto, Universitas Pendidikan Indonesia, Indonesia

Prof. Dr. M. Syaom Barliana, Universitas Pendidikan Indonesia, Indonesia
Prof. Dr. Ratih Hurriyati, Universitas Pendidikan Indonesia, Indonesia

Dr. Ir. Taufiq Saidi, M. Eng., Universitas Syiah Kuala, Indonesia

Dr. Erfan Handoko, M.Si., Universitas Negeri Jakarta, Indonesia

Dr. Hilmi Aulawi, MT., Sekolah Tinggi Teknologi Garut, Indonesia

Dr. Astri Rinanti, MT., Universitas Trisakti, Indonesia

Dr. Prantasi H. Tjahjanti, Universitas Muhammadiyah Sidoarjo, Indonesia
Dr. Rositayanti Hadisoebroto, ST., MT., Universitas Trisakti, Indonesia
Erfan Rohadi, ST., M.Eng., PhD. b., Politeknik Negeri Malang, Indonesia
Indrazno Siradjuddin, ST, MT, PhD., Politeknik Negeri Malang, Indonesia
Irwan Alnarus Kautsar, Ph.D., Universitas Muhammadiyah Sidoarjo, Indonesia

2



3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

Muhammad Nur Hudha, M.Pd., Universitas Kanjuruhan Malang, Indonesia

Organizing Committee

Dr. Eng. Asep Bayu Dani Nandiyanto, M.Eng. — Universitas Pendidikan Indonesia
Dr. Isma Widiaty, M.Pd. — Universitas Pendidikan Indonesia

Tutin Aryanti, Ph.D — Universitas Pendidikan Indonesia

Cep Ubad Abdullah, M.Pd. — Universitas Pendidikan Indonesia

Agus Juhana, S.Pd — Universitas Pendidikan Indonesia

Diky Zakaria, S.Pd — Universitas Pendidikan Indonesia

Nia Amelia, S.Pd — Universitas Pendidikan Indonesia

Wildan Arrasyid, S.Pd — Universitas Pendidikan Indonesia



3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

CONFERENCE PHOTOGRAPH

bt
18 | |

n Energy




3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

NUAL S5=2sacae 2018

Ideastor Sustainable
Green Energy

Universitas Pendidikan Indonesio
B#S ung, Indonesi:

April 18, 20




3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

vICer cnergy

Universitas Pendidikan Indonesio
bondung, Indoneso




3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001




3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 434 (2018) 011001 doi:10.1088/1757-899X/434/1/011001

0 'SI;IENCE AND o ':
o \ OOOEE ANNUAL Apsissese 20787

Umiversitas
Pendidikan
Indonesia ;

9 deas for Sustainablé

iversitas Pendidikan Indonesia
s andung, Indonesia
g 2 Wil 1 Sm018




IOP Conference Series: Materials Science and Engineering

PAPER « OPEN ACCESS

Peer review statement

To cite this article: 2018 IOP Conf. Ser.: Mater. Sci. Eng. 434 011002

View the article online for updates and enhancements.

This content was downloaded from IP address 103.122.98.18 on 12/08/2020 at 04:30


https://doi.org/10.1088/1757-899X/434/1/011002

3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 434 (2018) 011002 doi:10.1088/1757-899X/434/1/011002

Peer review statement

All papers published in this volume of IOP Conference Series: Materials Science and Engineering have
been peer reviewed through processes administered by the proceedings Editors. Reviews were conducted
by expert referees to the professional and scientific standards expected of a proceedings journal published
by IOP Publishing.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

8/12/2020 IOP Conference Series: Materials Science and Engineering, Volume 434, 2018 - IOPscience

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out
more, see our Privacy and Cookies policy. (%)

| NOTICE: Ensuring subscriber access to content on IOPscience throughout the coronavirus outbreak - see our

remote access guidelines.

Table of contents

Volume 434
2018

<« Previous issue Next issue »

3rd Annual Applied Science and Engineering Conference (AASEC 2018) 18 April 2018,
Bandung, Indonesia

Open all abstracts

Preface

OPEN ACCESS 011001
3rd Annual Applied Science and Engineering Conference (AASEC 2018)

+ Open abstract = | View article A PDF

OPEN ACCESS 011002

Peer review statement

+ Open abstract ='| View article A PDF

Papers

OPEN ACCESS 012001
Historical aspect of mathematics on Indonesian mathematics textbook

R Ekawati, S Fiangga and T Y E Siswono

+ Open abstract = View article 4 PDF

OPEN ACCESS 012002
Multimedia learning to overcome anxiety and mathematics difficulty

H M D Soewardini, M Meilantifa and H Sukrisno

+ Open abstract =] View article A PDF

OPEN ACCESS 012003

https://iopscience.iop.org/issue/1757-899X/434/1 1/47


https://iopscience.iop.org/page/remote-access-guidelines
https://iopscience.iop.org/issue/1757-899X/434/1
http://ioppublishing.org/privacyPolicy
https://iopscience.iop.org/volume/1757-899X/434
https://iopscience.iop.org/issue/1757-899X/433/1
https://iopscience.iop.org/issue/1757-899X/435/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011001
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011001/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011001/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011002/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/011002/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012001
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012001/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012001/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012002
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012002/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012002/pdf
https://iopscience.iop.org/issue/1757-899X/434/1

8/12/2020 IOP Conference Series: Materials Science and Engineering, Volume 434, 2018 - IOPscience
I G AP Eryani and A A R S Laksmi

+ Open abstract =] View article 4 PDF

OPEN ACCESS 012228

Physical Exercises Effectiveness in Controlling Diabetes Mellitus in the Elderly Group in
Bali - Indonesia

T Subrata, A Lestarini and K Sari

+ Open abstract = | View article 4 PDF

OPEN ACCESS 012229
The Influence of Farmer's Characteristic on ¢ at 'Simantri' Program in Bali

I G AM P Sanjaya

+ Open abstract = View article 4 PDF

OPEN ACCESS 012230

The Intensity of Leaf Rust Disease, Growth and Yield of Chrysanthemum on
Concentration and Time of Giving Paenibacillus Polymixa Biological Agent

A A S PR Andriani, Y P Situmeang, N P A Sulistiawati and G I Setiawan

+ Open abstract =] View article 4 PDF

OPEN ACCESS 012231
Biochar Bamboo Application on Growth and Yield of Red Amaranth (Amaranthus
tricolor L)

Y P Situmeang, M Suarta, I K Irianto and A A S P R Andriani

+ Open abstract =] View article 4 PDF

OPEN ACCESS 012232
The Micronutrient Contents of Composting from Empty Bunch after Added Palm Oil

Mill Effluent

I U P Rangkuti, Giyanto, R Novayanty, P M Raja and Zakwan

+ Open abstract =] View article 4 PDF

OPEN ACCESS 012233

Development of SMS Gateway Information System for Detecting Air Quality

Sudarsono, M A Novianta and Purnawan

+ Open abstract = View article 4 PDF

OPEN ACCESS 012234

An Investigation of Oxygen Need Based on Green Open Space in Indonesia University
of Education (UPI) Campus Bandung

Sahid, D Rohmat, Y Malik and L. Wahyuni

+ Open abstract = | View article 4 PDF

https://iopscience.iop.org/issue/1757-899X/434/1 32/47


https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012227/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012227/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012228
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012228/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012228/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012229
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012229/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012229/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012230
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012230/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012230/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012231
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012231/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012231/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012232
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012232/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012232/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012233
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012233/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012233/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012234
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012234/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012234/pdf
https://iopscience.iop.org/issue/1757-899X/434/1

8/12/2020

OPEN ACCESS
In Situ Measurement of Soil Carbon with Depth using Near Infrared (NIR) Spectroscopy

B H Kusumo

+ Open abstract = View article 2 PDF

OPEN ACCESS

Development of Instructional Media Environmental-based Child Blood Type Detector
Cardboard (KAPODA) Formal and Informal Education

D Yatimah, R Puspitaningrum, Solihin and Adman

+ Open abstract = View article 4 PDF

OPEN ACCESS

Above-Ground Biomass and Carbon Stocks in Sigogor Mountain Nature Reserve,
Ponorogo, East Java, Indonesia

N T Waskitho and J Triwanto

+ Open abstract = View article 4 PDF

OPEN ACCESS

Design Evaluation of Biological Unit as a Basic Consideration to Determine the Design
Criteria of Domestic Wastewater Treatment Plant at 15t Zone, Jakarta

T Tazkiaturrizki, R Ratnaningsih and S Aphirta
+ Open abstract =] View article 4 PDF

OPEN ACCESS

The Urgency of Establishment International Outer Space Authority as Embodiment of
Outer Space Environment Protection

T Suharti and M T Kumala

+ Open abstract = View article 4 PDF

OPEN ACCESS
Combine project management and economic order quantity: Is it valuable on food
industry?

L Nurwandi

+ Open abstract =] View article 4 PDF

OPEN ACCESS
Analysis of Lighting Condition in Cutting Area

D Wahyuni, N Panjaitan, I Budiman and M Sitorus

+ Open abstract =] View article 4 PDF

OPEN ACCESS

https://iopscience.iop.org/issue/1757-899X/434/1

IOP Conference Series: Materials Science and Engineering, Volume 434, 2018 - IOPscience

012235

012236

012237

012238

012239

012240

012241

012242

33/47


https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012235
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012235/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012235/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012236
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012236/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012236/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012237
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012237/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012237/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012238
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012238/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012238/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012239
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012239/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012239/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012240
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012240/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012240/pdf
https://iopscience.iop.org/issue/1757-899X/434/1
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012241
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012241/meta
https://iopscience.iop.org/article/10.1088/1757-899X/434/1/012241/pdf
https://iopscience.iop.org/issue/1757-899X/434/1

et CERTIFICATE
ANNUBL S c: o svemc

No. 25/UN40.B.17/TU/2018

=]
This certificate is awarded to !
Y P Situmeang, M Suartq, | K Irianto and A A S P R Andriani (
2
as Presenter of a paper entitled o
Biochar bamboo application on growth and yield
of red amaranth (Amaranthus tricolor 1) a
in the Annual Applied Science and Engineering Conference
“Ideas for Sustainable Green Energy” EP—
Bandung, Indonesia. April 18™M 2018
- Il
‘?1,!
Prof. Dr. Didi Sukyadi, MA Dr. Ade Gafar Abdullah, M.Si
Vice Rector for Research, Partnership, and Business Conference Chair

Universitas Pendidikan Indonesia

// MATEC Web of seopus G5 Cdlarivate s EBSCO
¥ onferences € )Engineering vilage  Google  IET Inspec

TR LoeOKLGAN
martad T

e
D v v s

oRcANizZEDBY: & (2 % i
e 'y %ﬁm ==




IOP Conference Series: Materials Science and Engineering

PAPER « OPEN ACCESS

Biochar Bamboo Application on Growth and Yield of Red Amaranth
(Amaranthus tricolor L)

To cite this article: Y P Situmeang et al 2018 IOP Conf. Ser.: Mater. Sci. Eng. 434 012231

View the article online for updates and enhancements.

This content was downloaded from IP address 103.122.98.18 on 12/08/2020 at 04:25


https://doi.org/10.1088/1757-899X/434/1/012231

3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 434 (2018) 012231 doi:10.1088/1757-899X/434/1/012231

Biochar Bamboo Application on Growth and Yield of Red
Amaranth (Amaranthus tricolor L)

Y P Situmeang’, M Suarta, I K Irianto, A A S P R Andriani

Agriculture Faculty, Universitas Warmadewa, Denpasar-Bali, Indonesia

*yohanes@warmadewa.ac.id

Abstract. This study aims to obtain a proper dose of biochar for the growth and yield of red
amaranth plants. This study used a complete randomized design of one factor with 4 replications.
The tested treatment was bamboo biochar with 4 dose levels (0, 3, 6,9, and 12 t ha™!). The results
showed that biochar treatment gave significant effect to fresh weight of economic yield and oven
dry weight of economic yield, but not significant to a variable of plant height and number of the
leaf. Biochar as a soil enhancer has been able to improve soil physical properties, increase
microbial activity, and improve soil fertility. With soil fertility improvements, it will enhance
the ability of plants to absorb nutrients and water in the soil, and encourage the vegetative growth
of plants and sunlight interception by leaves to produce photosynthesis. The highest fresh weight
of amaranth yields was obtained at biochar 9 t ha™! of 14.53 g which increased by 34.41% when
compared with the fresh weight value of the lowest economic yield on biochar without 10.81 g.

1. Introduction

Plants Red amaranth known as the scientific name of Amaranthus tricolor L. is a yearly plant of shrubs
(shrubs) are much loved by all levels of society. This red amaranth besides tastes good and soft also can
facilitate digestion. Red amaranth as one source of antioxidants needs to be developed because of the
potential as a vegetable is very useful because of the high content of phenols and flavonoids that function
as antioxidant compounds [1].

Biochar contains high carbon (more than 30%), has large pores and large surface area, and has high
water holding capacity. Biochar containing high carbon (more than 30%) will experience more
weathering so that when applied in the soil can survive for long periods of time.

Biochar is much more effective in nutrient retention and availability for crops than other organic
materials such as compost or manure. Biochar is more persistent in the soil than any other organic matter,
so all the benefits associated with nutrient retention and soil fertility can go much longer than any other
common organic form [2]. Biochar can be made from a variety of biomass, even eligible agricultural
wastes. History shows, biochar has been used traditionally by farmers in various parts of the world.
Various studies show biochar has the potential to improve soil structure and fertility. In the long run,
biochar does not disturb the carbon-nitrogen balance, but it can hold and make water and nutrients more
available to plants. When used as a soil enhancer with organic and inorganic fertilizers, biochar can
increase productivity, as well as retention and nutrient availability for plants.

The effect of biochar on crop productivity depends on the dose used. The results of [3] show that the
utilization of bamboo waste biochar dose of 10 tons ha-1 gives a real effect on the plant height and the
total wet weight of corn plant. Further research [4] showed that the best growth response of maize crops

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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was obtained at the treatment of 10 tons ha-1 biochar, 20 tons ha-1 of compost, and 300 kg ha-1 phonska.
[5-7] show that utilization of bamboo waste biochar dose of 5-15 ton ha-1 can increase the growth and
yield of maize. Furthermore, [8] reported that 5-15 t ha-1 bamboo biochar had not responded
significantly to the yield of the pakchoy plants. The results of [9] show that growth and performance
results of amaranth plants were significantly higher when planted in a regular pot mixture receiving 100
percent NPK compared with biochar treatment. The biochar application showed no significant variation
in growth and amaranth results [9]. Through this research, it is hoped that the application of the exact
real biochar dosage can improve the growth and yield of red amaranth plants.

2. Materials and methods

The materials used in this study are red amaranth, biochar from bamboo waste, and soil media. This
experiment was conducted at a greenhouse, Experimental Garden of Agriculture Faculty of Warmadewa
University, Denpasar. This study has been conducted from June to Agustus 2016.

The experiment used a complete randomized design of one factor. The treatments were tested for
biochar with 4 dose levels, with the treatment as follows: B0 = 0 t ha™! (without biochar), B1 = 3 t ha™!
(4.2 gpot!), B2=6tha! (8.4 gpot!), B3 =9 tha! (12.6 gpot'), B4 =12t ha'! (16.8 g pot'). Thus
there were 5 treatments, each treatment was repeated 3 times so that there were 15 pot experiments.

The variables observed included plant length, number of leaves, fresh weight of economic yield, and
oven dry weight of economic yield of red amaranth. Research data were analyzed statistically with F
(ANOVA) test using Microsoft Excel program. If the F test shows a significant effect on the 5% test
level, then proceeded with a 5% Duncan test.

3. Results

The significance of biochar (B) on the observed variables can be seen in Table 1. From Table 1, biochar
treatments showed a significant effect (P <0.05) on the fresh weight of economic yield and oven dry
weight of economic yield, but unstable (P>0.05) to variables of plant height and number of leaves.

Table 1. The significance of biochar on all observed variables.

Variable Treatment
Biochar dosage

1. Plant height ns

2. Number of leaves ns

3. Fresh weight of economic yield

4. The dry weight of economic yield *

* = significant (P<0.05), ns = not significant (P>0.05)

3.1. Plant height

The result of statistical analysis on plant height showed that biochar treatment (B) was not significant
(P>0.05) to plant height (Table 1). The average plant height in biochar treatment is presented in Table
2.

Based on Table 2 it can be seen that the average plant height tended to be obtained at a biochar dose
of 9 t ha'! (B3) of 34.13 cm was not significantly different from other biochar dose treatments, whereas
the lowest value of plant height was obtained in treatment without biochar (B0) of 29.35 cm. The biochar
dose relationship with average plant height can be seen in Figure 1.
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Figure 1. Relationship dosing biochar with average plant height.

3.2. Number of leaves
The results of statistical analysis showed that the giving of biochar (B) was not significant (P>0.05) on
the number of leaves (Table 1). The average number of leaves on the biochar treatment can be seen in
Table 2.

From Table 2, the average value of the highest leaf number tends to be obtained at the dose of biochar
9 tha! (B3) of 9.25 strands is not significantly different from the biochar dosage treatment others, while
the lowest value of the number of leaves obtained in the treatment without biochar (B0) of 7.50 strands.
The biochar dose relationship with the average number of leaves can be seen in Figure 2.

Table 2. The average of plant height and leaf number on biochar dosage.

Dosage of Biochar Plant height Number of leaves

(cm) (strands)
0t ha! (B0) 29.35a 7.50 a
3tha!(B1) 31.48a 8.25a
6 tha' (B2) 3243 a 8.75a
9tha! (B3) 34.13a 9.25a
12 tha (B4) 33.00a 8.75a
CD (%) 9.66 10.52

The average value followed by the same letter in the same treatment and column different, not
significant at 5% Duncan test level.
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10.00

8.00
6.00
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Biochar Dosage (t hal)

Leaves number (strand)

Figure 2. Relationship of dose biochar with the average leaves number.
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3.3. Fresh weight of economic yield

The results of statistical analysis showed that biochar application (B) had a significant effect (P <0.05)
on fresh weight of economic yield (Table 1). The average fresh weight of economic yields on biochar
treatment can be seen in Table 3.

From Table 3, the highest value of the fresh weight of economic yields was obtained at a biochar
dose of 9 t ha! (B3) of 14.53 g, but the lowest value of the weight fresh economic yields was obtained
on treatment without biochar (BO) of 10.81 g. The biochar dose relationship with the average fresh
weight of economic yield can be seen in Figure 3.

Table 3. The average fresh weight of economic yields and dry weight of economic yield on biochar

treatment.
Treatment Fresh weight of economic yield Oven dry weight of economic yield
Dosage of Biochar (9) (9)
0that (BO) 10.81b 0.92b
3tha!(Bl) 12.37 ab 1.08 ab
6that (B2) 13.22 ab 1.15ab
9that (B3) 1453 a 1.29a
12 t hat (B4) 13.95a 1.18 ab
CD (%) 10.65 13.19

The average value followed by the same letter in the same treatment and column different, not
significant at 5% Duncan test level.
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Biochar Dosage (t ha)

Fresh weight of economic yield

Figure 3. Relationship dosing of biochar with a fresh weight of economic yield.

3.4. Oven dry weight of economic yield

The result of the statistical analysis showed that biochar application (B) had the significant effect (P
<0.05) on oven dry weight of economic yield (Table 1). The average oven dry weight of economic yield
on biochar treatment can be seen in Table 3.

Base on Table 3, it can be seen that the highest value of oven dry weight of economic result is
obtained at dosage biochar 9 t ha™! (B3) of 1.29 g, but the lowest value of oven dry weight of economic
yields was obtained in the treatment without biochar (B0) of 0.92 g. The biochar dose relationship with
the average oven dry weight of economic yield can be seen in Figure 4.
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Figure 4. Relationship dosing biochar with an average oven dry weight of economic yield.

4. Discussion

The results of this study showed that the highest fresh weight of the highest economic yield was obtained
on biochar 9 t ha'! (B2) of 14.53 g or increased by 34.41% when compared with the freshest weight
value of the lowest economic yield on biochar (B0) of 10.81 g (Table 3). The high yield of a fresh yield
of a red amaranth economic result is supported by the positive correlation of maximum plant height
variable (r = 0.995**), maximum leaf number (r = 0.983**), and oven dry weight of economic result (r
=0.985**) (Table 4).

This is presumably because biochar as a soil enhancer can improve soil physical properties,
encourage increased microbial activity, and improve soil fertility. With the improvement of soil fertility,
it will increase the ability of plants to absorb nutrients and water in the soil, and encourage the vegetative
growth of plants and sunlight interception by the leaves to produce photosynthesis. These
photosynthates will be transferred to the plant organs that are active in the metabolism process to
encourage the growth of roots, stems, and leaves of plants to obtain the results of fresh weight of the
maximum plant economy.

Table 4. The value of correlation coefficient between variables (r) due to the effect of biochar dosage.

Variables X1 X2 X3
X2 0.993**
X3 0.995** 0.983**
X4 0.997** 0.992** 0.985**

r (0.05; 13; 1) = 0.514 r (0.01; 13; 1) = 0.641

X1 (Plant length), X2 (Number of leaves), X3 (Fresh weight of economic results), X4 (Oven dry weight
of economic results)

Biochar serves as a soil aggregate and adhesive agent between soil particles to form soil aggregates,
so biochar is essential in the formation of soil structures. In soils, porous biochar granules, in addition
to nutrient and water retention in the soil, may also provide habitat for soil microorganisms. Nutritional
and water retention has an effect on the addition of nutrients to the plant, causing an increase in soil
porosity, water holding capacity, C-organic, and microbial activity in the soil [10].

Application of biochar made from raw bamboo to the soil can improve the fertility of the agricultural
soil. In this case, the properties of soil repaired by biochar are aggregation and soil water retention
capacity, pH, and cation exchange capacity (CEC) and the increase of biological population and activity
in the soil [6], [11-13].

5. Conclusion
Application of soil enhancers from bamboo biochar showed the significant effect on the fresh weight of
economic yield and oven dry weight of economic yield, but not significant to plant height and number



3rd Annual Applied Science and Engineering Conference (AASEC 2018) IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 434 (2018) 012231 doi:10.1088/1757-899X/434/1/012231

of leaves of red amaranth plant. The highest yield of fresh weight of economic yield on red amaranth
plants was obtained in the application of biochar dose of 9 t ha-1 of 14.53 g, which increased 34.41%
when compared with the fresh weight of the lowest economic yield on biochar without 10.81 g.
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