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Preface: The Second International Conference on Genetic Resources and Biotechnology

The Second International Conference on Genetic Resources and Biotechnology, which is the continuation
of the first event held in 2018, focuses on topics related to advances in biotechnology to create more
opportunities for effective conservation and sustainable utilization of genetic resources for food and
agriculture. This year conference’s theme is Harnessing Technology for Conservation and Sustainable
Use of Genetic Resources for Food and Agriculture. The conference was organized by Indonesian
Agency for Agricultural Research and Development (IAARD), Ministry of Agriculture, Indonesia, in
collaboration with Indonesian Biotechnology Consortium and held on 24™-25" of May 2021virtually due
to the pandemic of COVID-19.

The conference aims to share and exchange current scientific information and technological developments
on biotechnology and their applications for conservation and sustainable use of genetic, to encourage and
promote quality, efficiency, and modernization of management and utilization of genetic resources, and to
facilitate national and international collaboration among participants. There are five scopes discussed in
this conference. They are effective management of conservation and sustainable use of genetic resources
for food and agriculture, application of genomics and molecular markers for genetic resource
conservation and crop adaptation to climate change, application of innovative crop improvement
techniques for conservation and sustainable use of plant genetic resources for food and agriculture, plant
cell and tissue culture for conservation and effective utilization of genetic resources, and the use of
microbial genetic resources as biological control agents of agricultural pests and diseases, and for soil
bioremediation.

Five speakers from the United States of America, Japan, India and Indonesia were invited to discuss about
their expertise and knowledge on relevant subjects in the plenary sessions. This conference was attended
by more than 100 participants including 75 presenters and 44 listeners worldwide. They came from
diverse governmental, private, or academic institutions and also scientific communities. The presented
materials have undergone peer review processes and only qualified papers were selected. Furthermore, all
papers were subjected to double blind peer-review and expected to meet the scientific criteria of
significance and academic excellence to be published in a conference proceedings indexed in a well-
known, reputable service.

We would like to express our sincere gratitude to our speakers, presenters and all participants for their
contributions in this conference. We would also like to express our appreciation for the generosity of our
sponsors that support this conference: PT CropLife, PT ITS Science Indonesia, PT Fajar Mas Murni and
PT Prima Instrument Analitika. Lastly, special thanks to all committee members for their exceptional
work and contributions in the conference and publication.

Chair of Organizing Committee

Dr. Toto Hadiarto

The Second International Conference on Genetic Resources and Biotechnology
AIP Conf. Proc. 2462, 010001-1-010001-1; https://doi.org/10.1063/12.0006897
Published by AIP Publishing. 978-0-7354-4172-9/$30.00
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storage at cold and freezing temperatures


https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0078807
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0078807
https://aip.scitation.org/doi/10.1063/5.0075824
https://aip.scitation.org/doi/10.1063/5.0075824
https://aip.scitation.org/doi/10.1063/5.0075824
https://aip.scitation.org/doi/10.1063/5.0075824
https://aip.scitation.org/doi/10.1063/5.0075824
https://aip.scitation.org/author/Susilowati%2C+Mariana
https://aip.scitation.org/author/Wahyuni%2C+Sri
https://aip.scitation.org/author/Setiadi%2C+Adi
https://aip.scitation.org/author/Bermawie%2C+Nurliani
https://doi.org/10.1063/5.0075824
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075824
https://aip.scitation.org/doi/epdf/10.1063/5.0075824
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075824
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075824
https://aip.scitation.org/doi/10.1063/5.0075691
https://aip.scitation.org/doi/10.1063/5.0075691
https://aip.scitation.org/doi/10.1063/5.0075691
https://aip.scitation.org/doi/10.1063/5.0075691
https://aip.scitation.org/author/Sujak
https://aip.scitation.org/author/Nurindah
https://aip.scitation.org/author/Sunarto%2C+Dwi+Adi
https://aip.scitation.org/author/Marjani
https://aip.scitation.org/author/Hidayah%2C+Nurul
https://doi.org/10.1063/5.0075691
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075691
https://aip.scitation.org/doi/epdf/10.1063/5.0075691
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075691
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075691
https://aip.scitation.org/doi/10.1063/5.0076004
https://aip.scitation.org/doi/10.1063/5.0076004
https://aip.scitation.org/doi/10.1063/5.0076004
https://aip.scitation.org/doi/10.1063/5.0076004

OO O O e o

o

OO0 O O e o

@)

OO0 O O e o

o

Tatik Khusniati, Ika, Harry Noviardi and Sulistiani
AIP Conference Proceedings 2462, 020035 (2022); https://doi.org/10.1063/5.0076004

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Performance of introduced lines based on morphological
markers for diversity enrichment of Indonesian chili
pepper (Capsicum annuum L.) varieties

Rinda Kirana, Catur Hermanto, Reflinur and Derek W. Barchenger
AIP Conference Proceedings 2462, 020036 (2022); https://doi.org/10.1063/5.0075186

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The growth of garlic internal sprout on different storage
condition

Chotimatul Azmi, Imas Rita Saadah, Nazly Aswani and Asih Kartasih Karjadi
AIP Conference Proceedings 2462, 020037 (2022); https://doi.org/10.1063/5.0075180

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION



https://aip.scitation.org/author/Khusniati%2C+Tatik
https://aip.scitation.org/author/Ika
https://aip.scitation.org/author/Noviardi%2C+Harry
https://aip.scitation.org/author/Sulistiani
https://doi.org/10.1063/5.0076004
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0076004
https://aip.scitation.org/doi/epdf/10.1063/5.0076004
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076004
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076004
https://aip.scitation.org/doi/10.1063/5.0075186
https://aip.scitation.org/doi/10.1063/5.0075186
https://aip.scitation.org/doi/10.1063/5.0075186
https://aip.scitation.org/doi/10.1063/5.0075186
https://aip.scitation.org/doi/10.1063/5.0075186
https://aip.scitation.org/author/Kirana%2C+Rinda
https://aip.scitation.org/author/Hermanto%2C+Catur
https://aip.scitation.org/author/Reflinur
https://aip.scitation.org/author/Barchenger%2C+Derek+W
https://doi.org/10.1063/5.0075186
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075186
https://aip.scitation.org/doi/epdf/10.1063/5.0075186
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075186
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075186
https://aip.scitation.org/doi/10.1063/5.0075180
https://aip.scitation.org/doi/10.1063/5.0075180
https://aip.scitation.org/doi/10.1063/5.0075180
https://aip.scitation.org/doi/10.1063/5.0075180
https://aip.scitation.org/author/Azmi%2C+Chotimatul
https://aip.scitation.org/author/Saadah%2C+Imas+Rita
https://aip.scitation.org/author/Aswani%2C+Nazly
https://aip.scitation.org/author/Karjadi%2C+Asih+Kartasih
https://doi.org/10.1063/5.0075180
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075180
https://aip.scitation.org/doi/epdf/10.1063/5.0075180
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075180
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075180

O OO O O e o

O OO O O e o

FreeJanuary 2022

Genetic diversity analysis of Castanopsis argentea using
random amplified polymorphic DNA markers

Muhammad Imam Surya, Lily Ismaini, Decky Indrawan Junaedi, Aisyah Handayani, Taufikurrahman
Nasution, Muhammad Efendi, Andes Hamuraby Rozak, Zaenal Mutagien, Musyarofah Zuhri, Imawan
Wahyu Hidayat, Fitri Kurniawati, Vandra Kurniawan, Dwinda Mariska Putri and Risha Amilia Pratiwi
AIP Conference Proceedings 2462, 020038 (2022); https://doi.org/10.1063/5.0077390

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

APPLICATION OF GENOMICS AND MOLECULAR
MARKERS FOR GENETIC RESOURCE
CONSERVATION AND CROP ADAPTATION TO
CLIMATE CHANGE

FreeJanuary 2022

Current status of tidal swamp rice varieties and its
iImprovement for Fe toxicity tolerance and biofortification

Muhamad Sabran, Dwinita Wikan Utami and Susilawati
AIP Conference Proceedings 2462, 030001 (2022); https://doi.org/10.1063/5.0075202

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022


https://aip.scitation.org/doi/10.1063/5.0077390
https://aip.scitation.org/doi/10.1063/5.0077390
https://aip.scitation.org/doi/10.1063/5.0077390
https://aip.scitation.org/doi/10.1063/5.0077390
https://aip.scitation.org/author/Surya%2C+Muhammad+Imam
https://aip.scitation.org/author/Ismaini%2C+Lily
https://aip.scitation.org/author/Junaedi%2C+Decky+Indrawan
https://aip.scitation.org/author/Handayani%2C+Aisyah
https://aip.scitation.org/author/Nasution%2C+Taufikurrahman
https://aip.scitation.org/author/Nasution%2C+Taufikurrahman
https://aip.scitation.org/author/Efendi%2C+Muhammad
https://aip.scitation.org/author/Rozak%2C+Andes+Hamuraby
https://aip.scitation.org/author/Mutaqien%2C+Zaenal
https://aip.scitation.org/author/Zuhri%2C+Musyarofah
https://aip.scitation.org/author/Hidayat%2C+Imawan+Wahyu
https://aip.scitation.org/author/Hidayat%2C+Imawan+Wahyu
https://aip.scitation.org/author/Hidayat%2C+Imawan+Wahyu
https://aip.scitation.org/author/Kurniawati%2C+Fitri
https://aip.scitation.org/author/Kurniawan%2C+Vandra
https://aip.scitation.org/author/Putri%2C+Dwinda+Mariska
https://aip.scitation.org/author/Pratiwi%2C+Risha+Amilia
https://doi.org/10.1063/5.0077390
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0077390
https://aip.scitation.org/doi/epdf/10.1063/5.0077390
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0077390
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0077390
https://aip.scitation.org/doi/10.1063/5.0075202
https://aip.scitation.org/doi/10.1063/5.0075202
https://aip.scitation.org/doi/10.1063/5.0075202
https://aip.scitation.org/doi/10.1063/5.0075202
https://aip.scitation.org/author/Sabran%2C+Muhamad
https://aip.scitation.org/author/Utami%2C+Dwinita+Wikan
https://aip.scitation.org/author/Susilawati
https://doi.org/10.1063/5.0075202
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075202
https://aip.scitation.org/doi/epdf/10.1063/5.0075202
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075202
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075202
https://aip.scitation.org/doi/10.1063/5.0075164

OO0 O O e o

O

OO0 O O e o

@)

Agroforensic, a new emerging study using molecular
marker technique

Edy Listanto, Ahmad Warsun, Ahmad Dadang, Eny Ida Riyanti, Saptowo Jumali
Pardal, Sustiprijatno and Mastur

AIP Conference Proceedings 2462, 030002 (2022); https://doi.org/10.1063/5.0075164

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Molecular diversity comparison in local rice accessions
originated from Kalimantan and other islands of
Indonesia

Puji Lestari, Rerenstradika Tizar Terryana, Kristianto Nugroho, Andari Risliawati, Nurul
Hidayatun, Priatna Sasmita, Yudhi Sastro, I. Gusti Komang Dana Arsana and Ikhwani

AIP Conference Proceedings 2462, 030003 (2022); https://doi.org/10.1063/5.0075665

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Genetic variation of Adan, a Krayan local rice mutant,
using microsatellite markers

Joko Prasetiyono, Tio Fadel Rafsanjani, Tri Aminingsih, Tasliah and Sugiono Moeljopawiro
AIP Conference Proceedings 2462, 030004 (2022); https://doi.org/10.1063/5.0075660

SHOW ABSTRACT



https://aip.scitation.org/author/Listanto%2C+Edy
https://aip.scitation.org/author/Warsun%2C+Ahmad
https://aip.scitation.org/author/Dadang%2C+Ahmad
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Pardal%2C+Saptowo+Jumali
https://aip.scitation.org/author/Pardal%2C+Saptowo+Jumali
https://aip.scitation.org/author/Pardal%2C+Saptowo+Jumali
https://aip.scitation.org/author/Sustiprijatno
https://aip.scitation.org/author/Mastur
https://doi.org/10.1063/5.0075164
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075164
https://aip.scitation.org/doi/epdf/10.1063/5.0075164
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075164
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075164
https://aip.scitation.org/doi/10.1063/5.0075665
https://aip.scitation.org/doi/10.1063/5.0075665
https://aip.scitation.org/doi/10.1063/5.0075665
https://aip.scitation.org/doi/10.1063/5.0075665
https://aip.scitation.org/doi/10.1063/5.0075665
https://aip.scitation.org/author/Lestari%2C+Puji
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Nugroho%2C+Kristianto
https://aip.scitation.org/author/Risliawati%2C+Andari
https://aip.scitation.org/author/Hidayatun%2C+Nurul
https://aip.scitation.org/author/Hidayatun%2C+Nurul
https://aip.scitation.org/author/Hidayatun%2C+Nurul
https://aip.scitation.org/author/Sasmita%2C+Priatna
https://aip.scitation.org/author/Sastro%2C+Yudhi
https://aip.scitation.org/author/Arsana%2C+I+Gusti+Komang+Dana
https://aip.scitation.org/author/Ikhwani
https://doi.org/10.1063/5.0075665
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075665
https://aip.scitation.org/doi/epdf/10.1063/5.0075665
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075665
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075665
https://aip.scitation.org/doi/10.1063/5.0075660
https://aip.scitation.org/doi/10.1063/5.0075660
https://aip.scitation.org/doi/10.1063/5.0075660
https://aip.scitation.org/doi/10.1063/5.0075660
https://aip.scitation.org/author/Prasetiyono%2C+Joko
https://aip.scitation.org/author/Rafsanjani%2C+Tio+Fadel
https://aip.scitation.org/author/Aminingsih%2C+Tri
https://aip.scitation.org/author/Tasliah
https://aip.scitation.org/author/Moeljopawiro%2C+Sugiono
https://doi.org/10.1063/5.0075660
https://aip.scitation.org/toc/apc/2462/1

O OO O O e

O OO O O e o

O OO O O e o

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The genome sequence of Ciherang, an Indonesian rice
mega variety, revealed the footprints of modern rice
breeding

Ida Rosdianti, Dani Satyawan, Muhamad Yunus and Dwinita Wikan Utami
AIP Conference Proceedings 2462, 030005 (2022); https://doi.org/10.1063/5.0075676

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Field adaptation and molecular characterization of Code-
gTSN4 and Code-gDTHS8 rice lines at two different
locations

Tasliah, Kurniawan Rudi Trijatmiko and Joko Prasetiyono
AIP Conference Proceedings 2462, 030006 (2022); https://doi.org/10.1063/5.0075661

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022


https://aip.scitation.org/doi/pdf/10.1063/5.0075660
https://aip.scitation.org/doi/epdf/10.1063/5.0075660
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075660
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075660
https://aip.scitation.org/doi/10.1063/5.0075676
https://aip.scitation.org/doi/10.1063/5.0075676
https://aip.scitation.org/doi/10.1063/5.0075676
https://aip.scitation.org/doi/10.1063/5.0075676
https://aip.scitation.org/doi/10.1063/5.0075676
https://aip.scitation.org/author/Rosdianti%2C+Ida
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/author/Yunus%2C+Muhamad
https://aip.scitation.org/author/Utami%2C+Dwinita+Wikan
https://doi.org/10.1063/5.0075676
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075676
https://aip.scitation.org/doi/epdf/10.1063/5.0075676
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075676
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075676
https://aip.scitation.org/doi/10.1063/5.0075661
https://aip.scitation.org/doi/10.1063/5.0075661
https://aip.scitation.org/doi/10.1063/5.0075661
https://aip.scitation.org/doi/10.1063/5.0075661
https://aip.scitation.org/doi/10.1063/5.0075661
https://aip.scitation.org/author/Tasliah
https://aip.scitation.org/author/Trijatmiko%2C+Kurniawan+Rudi
https://aip.scitation.org/author/Prasetiyono%2C+Joko
https://doi.org/10.1063/5.0075661
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075661
https://aip.scitation.org/doi/epdf/10.1063/5.0075661
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075661
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075661
https://aip.scitation.org/doi/10.1063/5.0075160

O OO O O e o

O OO O O e o

Hybrid purity assessment in F;, hybrids segregating for
phytophthora root rot resistance genes of chili pepper
(Capsicum annuum L..)

Fatimah, Reflinur, Joko Prasetiyono, Wartono, Kristianto Nugroho, Rinda Kirana, Dani
Satyawan, Rerenstradika Tizar Terryana, Aqwin Polosoro, Puji Lestari and |. Made Tasma

AIP Conference Proceedings 2462, 030007 (2022); https://doi.org/10.1063/5.0075160

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Characterization of genomic variation on three Indonesian
oil palm genotypes analyzed using next-generation
sequencing HiSeq

I. Made Tasma, Habib Rijzaani, Dani Satyawan, lda Rosdianti, Edy Supriyanto and Razak Purba
AIP Conference Proceedings 2462, 030008 (2022); https://doi.org/10.1063/5.0075392

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Cytological and molecular identifications of seedless
tangerine derived from endosperm culture

Chaireni Martasari, Mia Kosmiatin, Ali Husni, Kurniawan Budiarto and Innez Candri Gilang Purnama
AIP Conference Proceedings 2462, 030009 (2022); https://doi.org/10.1063/5.0076395

SHOW ABSTRACT



https://aip.scitation.org/author/Fatimah
https://aip.scitation.org/author/Reflinur
https://aip.scitation.org/author/Prasetiyono%2C+Joko
https://aip.scitation.org/author/Wartono
https://aip.scitation.org/author/Nugroho%2C+Kristianto
https://aip.scitation.org/author/Kirana%2C+Rinda
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Polosoro%2C+Aqwin
https://aip.scitation.org/author/Lestari%2C+Puji
https://aip.scitation.org/author/Tasma%2C+I+Made
https://doi.org/10.1063/5.0075160
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075160
https://aip.scitation.org/doi/epdf/10.1063/5.0075160
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075160
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075160
https://aip.scitation.org/doi/10.1063/5.0075392
https://aip.scitation.org/doi/10.1063/5.0075392
https://aip.scitation.org/doi/10.1063/5.0075392
https://aip.scitation.org/doi/10.1063/5.0075392
https://aip.scitation.org/doi/10.1063/5.0075392
https://aip.scitation.org/author/Tasma%2C+I+Made
https://aip.scitation.org/author/Rijzaani%2C+Habib
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/author/Rosdianti%2C+Ida
https://aip.scitation.org/author/Supriyanto%2C+Edy
https://aip.scitation.org/author/Purba%2C+Razak
https://doi.org/10.1063/5.0075392
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075392
https://aip.scitation.org/doi/epdf/10.1063/5.0075392
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075392
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075392
https://aip.scitation.org/doi/10.1063/5.0076395
https://aip.scitation.org/doi/10.1063/5.0076395
https://aip.scitation.org/doi/10.1063/5.0076395
https://aip.scitation.org/doi/10.1063/5.0076395
https://aip.scitation.org/author/Martasari%2C+Chaireni
https://aip.scitation.org/author/Kosmiatin%2C+Mia
https://aip.scitation.org/author/Husni%2C+Ali
https://aip.scitation.org/author/Budiarto%2C+Kurniawan
https://aip.scitation.org/author/Purnama%2C+Innez+Candri+Gilang
https://doi.org/10.1063/5.0076395
https://aip.scitation.org/toc/apc/2462/1

O OO O O e

O OO O O e o

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Improvement of sex determination of salak plant using
sequence characterized amplified regions

Reflinur, Ma’sumah, Namira Nur Arfa, Budi Setiadi Daryono and Azis Natawijaya
AIP Conference Proceedings 2462, 030010 (2022); https://doi.org/10.1063/5.0075698

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

Table of Contents

THE SECOND INTERNATIONAL CONFERENCE ON
GENETIC RESOURCES AND BIOTECHNOLOGY:
Harnessing Technology for Conservation and Sustainable
Use of Genetic Resources for Food and Agriculture

PREV

N
Conference date: 24-25 May 2021
Location: Bogor, Indonesia

ISBN: 978-0-7354-4172-9
Editors:


https://aip.scitation.org/doi/pdf/10.1063/5.0076395
https://aip.scitation.org/doi/epdf/10.1063/5.0076395
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076395
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076395
https://aip.scitation.org/doi/10.1063/5.0075698
https://aip.scitation.org/doi/10.1063/5.0075698
https://aip.scitation.org/doi/10.1063/5.0075698
https://aip.scitation.org/doi/10.1063/5.0075698
https://aip.scitation.org/author/Reflinur
https://aip.scitation.org/author/Ma%27sumah
https://aip.scitation.org/author/Arfa%2C+Namira+Nur
https://aip.scitation.org/author/Daryono%2C+Budi+Setiadi
https://aip.scitation.org/author/Natawijaya%2C+Azis
https://doi.org/10.1063/5.0075698
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/doi/pdf/10.1063/5.0075698
https://aip.scitation.org/doi/epdf/10.1063/5.0075698
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075698
https://aip.scitation.org/toc/apc/2462/1
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075698
https://aip.scitation.org/toc/apc/2456/1?size=50
https://aip.scitation.org/action/showLargeCover?doi=10.1063%2Fapc.2022.2462.issue-1
https://aip.scitation.org/action/showLargeCover?doi=10.1063%2Fapc.2022.2462.issue-1
https://aip.scitation.org/action/showLargeCover?doi=10.1063/apc.2022.2462.issue-1

| Made Tasma, Dwinita Winkan Utami, Ika Roostika, Yadi Suryadi, Chaerani, Eny Ida
Riyanti, Puji Lestari, Toto Hadiarto, Reflinur, Joko Prasetyono, Fatimah, Surya Diantina, Tru
Puji Priyanto, Kusumawaty Kusumanegara, Wening Enggarini, Rerenstradika Tizar
Terryana and Dani Satyawan

Volume number: 2462

Published: Jan 19, 2022
DISPLAY :

O OO O O e o

APPLICATION OF INNOVATIVE CROP
IMPROVEMENT TECHNIQUES FOR CONSERVATION
AND SUSTAINABLE USE OF PLANT GENETIC
RESOURCES FOR FOOD AND AGRICULTURE

FreeJanuary 2022

Design and in vitro test of sRNA for the CRISPR/Cas9
plasmid construct of the SQS gene of Artemisia annua L.

Sri Koerniati
AIP Conference Proceedings 2462, 040001 (2022); https://doi.org/10.1063/5.0075695

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The efficacy of genetically modified (GM) corn Btll
against Ostrinia furnacalis (Guenee) and Helicoverpa
armigera (Hubner)


https://aip.scitation.org/author/Tasma%2C+I+Made
https://aip.scitation.org/author/Utami%2C+Dwinita+Winkan
https://aip.scitation.org/author/Roostika%2C+Ika
https://aip.scitation.org/author/Suryadi%2C+Yadi
https://aip.scitation.org/author/Chaerani
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Lestari%2C+Puji
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Reflinur
https://aip.scitation.org/author/Prasetyono%2C+Joko
https://aip.scitation.org/author/Fatimah
https://aip.scitation.org/author/Diantina%2C+Surya
https://aip.scitation.org/author/Priyanto%2C+Tru+Puji
https://aip.scitation.org/author/Priyanto%2C+Tru+Puji
https://aip.scitation.org/author/Priyanto%2C+Tru+Puji
https://aip.scitation.org/author/Kusumanegara%2C+Kusumawaty
https://aip.scitation.org/author/Enggarini%2C+Wening
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Satyawan%2C+Dani
https://aip.scitation.org/toc/apc/2462/1?size=20
https://aip.scitation.org/toc/apc/2462/1?size=50
https://aip.scitation.org/toc/apc/2462/1?size=100
https://aip.scitation.org/toc/apc/2462/1?size=all
https://aip.scitation.org/doi/10.1063/5.0075695
https://aip.scitation.org/doi/10.1063/5.0075695
https://aip.scitation.org/doi/10.1063/5.0075695
https://aip.scitation.org/doi/10.1063/5.0075695
https://aip.scitation.org/author/Koerniati%2C+Sri
https://doi.org/10.1063/5.0075695
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075695
https://aip.scitation.org/doi/epdf/10.1063/5.0075695
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075695
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075695
https://aip.scitation.org/doi/10.1063/5.0075312
https://aip.scitation.org/doi/10.1063/5.0075312
https://aip.scitation.org/doi/10.1063/5.0075312
https://aip.scitation.org/doi/10.1063/5.0075312

OO O O e o

o

OO0 O O e o

o

O O O e o

Bahagiawati and Diani Damayanti
AIP Conference Proceedings 2462, 040002 (2022); https://doi.org/10.1063/5.0075312

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Construction and introduction of OSAER1::LeAlaAT
cassette to improve the nitrogen use efficiency in rice cv.
Mekongga

Atmitri Sisharmini, Aniversari Apriana, Intan Kamila, Agwin Polosoro, Wening Enggarini, Tri Joko
Santoso, Toto Hadiarto, Bahagiawati A. Husin and Kurniawan Rudi Trijatmiko

AIP Conference Proceedings 2462, 040003 (2022); https://doi.org/10.1063/5.0075458

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Environmental safety assessment of genetically engineered

potato resistant to late blight caused by Phytophthora
infestans

Alberta Dinar Ambarwati, Eny lda Riyanti, Edy Listanto, Tri Joko Santoso, Toto Hadiarto and Kusmana

AIP Conference Proceedings 2462, 040004 (2022); https://doi.org/10.1063/5.0075612

SHOW ABSTRACT

PDF
E-READER
ADD TO FAVORITES



https://aip.scitation.org/author/Bahagiawati
https://aip.scitation.org/author/Damayanti%2C+Diani
https://doi.org/10.1063/5.0075312
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075312
https://aip.scitation.org/doi/epdf/10.1063/5.0075312
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075312
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075312
https://aip.scitation.org/doi/10.1063/5.0075458
https://aip.scitation.org/doi/10.1063/5.0075458
https://aip.scitation.org/doi/10.1063/5.0075458
https://aip.scitation.org/doi/10.1063/5.0075458
https://aip.scitation.org/doi/10.1063/5.0075458
https://aip.scitation.org/author/Sisharmini%2C+Atmitri
https://aip.scitation.org/author/Apriana%2C+Aniversari
https://aip.scitation.org/author/Kamila%2C+Intan
https://aip.scitation.org/author/Polosoro%2C+Aqwin
https://aip.scitation.org/author/Enggarini%2C+Wening
https://aip.scitation.org/author/Santoso%2C+Tri+Joko
https://aip.scitation.org/author/Santoso%2C+Tri+Joko
https://aip.scitation.org/author/Santoso%2C+Tri+Joko
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Husin%2C+Bahagiawati+A
https://aip.scitation.org/author/Trijatmiko%2C+Kurniawan+Rudi
https://doi.org/10.1063/5.0075458
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075458
https://aip.scitation.org/doi/epdf/10.1063/5.0075458
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075458
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075458
https://aip.scitation.org/doi/10.1063/5.0075612
https://aip.scitation.org/doi/10.1063/5.0075612
https://aip.scitation.org/doi/10.1063/5.0075612
https://aip.scitation.org/doi/10.1063/5.0075612
https://aip.scitation.org/doi/10.1063/5.0075612
https://aip.scitation.org/author/Ambarwati%2C+Alberta+Dinar
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Listanto%2C+Edy
https://aip.scitation.org/author/Santoso%2C+Tri+Joko
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Kusmana
https://doi.org/10.1063/5.0075612
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075612
https://aip.scitation.org/doi/epdf/10.1063/5.0075612
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075612

O OO O O e o

O OO O O e o

SHARE
EXPORT CITATION

FreeJanuary 2022

Backcrossing of soybean lines containing aluminium
tolerance gene into superior soybean variety, Biosoy

Saptowo J. Pardal, Amalia Prihaningsih, Suharsono, Ratna Utari and Riri Sundasari
AIP Conference Proceedings 2462, 040005 (2022); https://doi.org/10.1063/5.0075187

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Phenotypic and genetic stability evaluation of the
targeted GA200x-2 gene mutation in CRISPR/Cas9
mutant rice derived from Mentong cultivar

Aniversari Apriana, Tri Joko Santoso, Atmitri Sisharmini, Reflinur, A. Dinar Ambarwati, Toto
Hadiarto, Sustiprijatno and Nuryati

AIP Conference Proceedings 2462, 040006 (2022); https://doi.org/10.1063/5.0075603

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Transformation of csp gene into tobacco plant mediated
by Agrobacterium tumefaciens


https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075612
https://aip.scitation.org/doi/10.1063/5.0075187
https://aip.scitation.org/doi/10.1063/5.0075187
https://aip.scitation.org/doi/10.1063/5.0075187
https://aip.scitation.org/doi/10.1063/5.0075187
https://aip.scitation.org/author/Pardal%2C+Saptowo+J
https://aip.scitation.org/author/Prihaningsih%2C+Amalia
https://aip.scitation.org/author/Suharsono
https://aip.scitation.org/author/Utari%2C+Ratna
https://aip.scitation.org/author/Sundasari%2C+Riri
https://doi.org/10.1063/5.0075187
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075187
https://aip.scitation.org/doi/epdf/10.1063/5.0075187
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075187
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075187
https://aip.scitation.org/doi/10.1063/5.0075603
https://aip.scitation.org/doi/10.1063/5.0075603
https://aip.scitation.org/doi/10.1063/5.0075603
https://aip.scitation.org/doi/10.1063/5.0075603
https://aip.scitation.org/doi/10.1063/5.0075603
https://aip.scitation.org/author/Apriana%2C+Aniversari
https://aip.scitation.org/author/Santoso%2C+Tri+Joko
https://aip.scitation.org/author/Sisharmini%2C+Atmitri
https://aip.scitation.org/author/Reflinur
https://aip.scitation.org/author/Ambarwati%2C+A+Dinar
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Hadiarto%2C+Toto
https://aip.scitation.org/author/Sustiprijatno
https://aip.scitation.org/author/Nuryati
https://doi.org/10.1063/5.0075603
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075603
https://aip.scitation.org/doi/epdf/10.1063/5.0075603
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075603
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075603
https://aip.scitation.org/doi/10.1063/5.0075571
https://aip.scitation.org/doi/10.1063/5.0075571
https://aip.scitation.org/doi/10.1063/5.0075571
https://aip.scitation.org/doi/10.1063/5.0075571

O OO O O e o

O OO O O e o

Sustiprijatno, Seagames Waluyo and Suharsono
AIP Conference Proceedings 2462, 040007 (2022); https://doi.org/10.1063/5.0075571

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

PLANT CELL AND TISSUE CULTURE FOR
CONSERVATION AND EFFECTIVE UTILIZATION OF
GENETIC RESOURCES

FreeJanuary 2022

The application of gamma ray irradiation to increase
triterpenoid compounds in embryogenic calli of Centella
asiatica L. Urban

Ika Roostika, Suci Rahayu and Nurliani Bermawie
AIP Conference Proceedings 2462, 050001 (2022); https://doi.org/10.1063/5.0076402

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The effect of FeSO, concentration on the callus growth of
two chili (Capsicum annuum L.) varieties

Rossa Yunita, Endang Gati Lestari, Iswari S. Dewi, Mastur and Bambang Sapta Purwoko
AIP Conference Proceedings 2462, 050002 (2022); https://doi.org/10.1063/5.0075223

SHOW ABSTRACT

PDF


https://aip.scitation.org/author/Sustiprijatno
https://aip.scitation.org/author/Waluyo%2C+Seagames
https://aip.scitation.org/author/Suharsono
https://doi.org/10.1063/5.0075571
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075571
https://aip.scitation.org/doi/epdf/10.1063/5.0075571
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075571
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075571
https://aip.scitation.org/doi/10.1063/5.0076402
https://aip.scitation.org/doi/10.1063/5.0076402
https://aip.scitation.org/doi/10.1063/5.0076402
https://aip.scitation.org/doi/10.1063/5.0076402
https://aip.scitation.org/doi/10.1063/5.0076402
https://aip.scitation.org/author/Roostika%2C+Ika
https://aip.scitation.org/author/Rahayu%2C+Suci
https://aip.scitation.org/author/Bermawie%2C+Nurliani
https://doi.org/10.1063/5.0076402
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0076402
https://aip.scitation.org/doi/epdf/10.1063/5.0076402
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076402
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076402
https://aip.scitation.org/doi/10.1063/5.0075223
https://aip.scitation.org/doi/10.1063/5.0075223
https://aip.scitation.org/doi/10.1063/5.0075223
https://aip.scitation.org/doi/10.1063/5.0075223
https://aip.scitation.org/author/Yunita%2C+Rossa
https://aip.scitation.org/author/Lestari%2C+Endang+Gati
https://aip.scitation.org/author/Dewi%2C+Iswari+S
https://aip.scitation.org/author/Mastur
https://aip.scitation.org/author/Purwoko%2C+Bambang+Sapta
https://doi.org/10.1063/5.0075223
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075223

o OO O

O OO O O e o

O OO O O e o

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Evaluation of ratooning ability in several sweet sorghum
(Sorghum bicolor [L.] Moench) mutant lines

Endang Gati Lestari, Iswari Saraswati Dewi, Rossa Yunita and Amin Nur
AIP Conference Proceedings 2462, 050003 (2022); https://doi.org/10.1063/5.0075542

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Response of gamma ray irradiation derived-cultures of
three sugarcane varieties to drought stress induced by
polyethylene glycol

Ragapadmi Purnamaningsih and Suci Rahayu
AIP Conference Proceedings 2462, 050004 (2022); https://doi.org/10.1063/5.0075185

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Sucrose and putrescine increased callus induction in
tomato anther culture


https://aip.scitation.org/doi/epdf/10.1063/5.0075223
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075223
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075223
https://aip.scitation.org/doi/10.1063/5.0075542
https://aip.scitation.org/doi/10.1063/5.0075542
https://aip.scitation.org/doi/10.1063/5.0075542
https://aip.scitation.org/doi/10.1063/5.0075542
https://aip.scitation.org/author/Lestari%2C+Endang+Gati
https://aip.scitation.org/author/Dewi%2C+Iswari+Saraswati
https://aip.scitation.org/author/Yunita%2C+Rossa
https://aip.scitation.org/author/Nur%2C+Amin
https://doi.org/10.1063/5.0075542
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075542
https://aip.scitation.org/doi/epdf/10.1063/5.0075542
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075542
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075542
https://aip.scitation.org/doi/10.1063/5.0075185
https://aip.scitation.org/doi/10.1063/5.0075185
https://aip.scitation.org/doi/10.1063/5.0075185
https://aip.scitation.org/doi/10.1063/5.0075185
https://aip.scitation.org/doi/10.1063/5.0075185
https://aip.scitation.org/author/Purnamaningsih%2C+Ragapadmi
https://aip.scitation.org/author/Rahayu%2C+Suci
https://doi.org/10.1063/5.0075185
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075185
https://aip.scitation.org/doi/epdf/10.1063/5.0075185
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075185
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075185
https://aip.scitation.org/doi/10.1063/5.0075666
https://aip.scitation.org/doi/10.1063/5.0075666
https://aip.scitation.org/doi/10.1063/5.0075666

OO O O e o

o

OO0 O O e o

@)

OO0 O O e o

O

Iswari Saraswati Dewi, Imam Nur Kholis, Bambang Sapta Purwoko and Ratna Ningsih
AIP Conference Proceedings 2462, 050005 (2022); https://doi.org/10.1063/5.0075666

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Field evaluation of elephant grass mutant lines
(Pennisetum purpureum Schumach.) in highlands

Ali Husni, Muhammad Rifay, Mia Kosmiatin and VVyta W. Hanifah
AIP Conference Proceedings 2462, 050006 (2022); https://doi.org/10.1063/5.0076418

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Increasing drought tolerance of sugarcane through
gamma ray irradiation and in vitro selection

Sri Suhesti, Syafaruddin, I. Ketut Ardana, Endang Hadipoentyanti and Rr. Sri Hartati
AIP Conference Proceedings 2462, 050007 (2022); https://doi.org/10.1063/5.0076155

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022


https://aip.scitation.org/author/Dewi%2C+Iswari+Saraswati
https://aip.scitation.org/author/Kholis%2C+Imam+Nur
https://aip.scitation.org/author/Purwoko%2C+Bambang+Sapta
https://aip.scitation.org/author/Ningsih%2C+Ratna
https://doi.org/10.1063/5.0075666
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075666
https://aip.scitation.org/doi/epdf/10.1063/5.0075666
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075666
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075666
https://aip.scitation.org/doi/10.1063/5.0076418
https://aip.scitation.org/doi/10.1063/5.0076418
https://aip.scitation.org/doi/10.1063/5.0076418
https://aip.scitation.org/doi/10.1063/5.0076418
https://aip.scitation.org/author/Husni%2C+Ali
https://aip.scitation.org/author/Rifay%2C+Muhammad
https://aip.scitation.org/author/Kosmiatin%2C+Mia
https://aip.scitation.org/author/Hanifah%2C+Vyta+W
https://doi.org/10.1063/5.0076418
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0076418
https://aip.scitation.org/doi/epdf/10.1063/5.0076418
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076418
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076418
https://aip.scitation.org/doi/10.1063/5.0076155
https://aip.scitation.org/doi/10.1063/5.0076155
https://aip.scitation.org/doi/10.1063/5.0076155
https://aip.scitation.org/doi/10.1063/5.0076155
https://aip.scitation.org/author/Suhesti%2C+Sri
https://aip.scitation.org/author/Syafaruddin
https://aip.scitation.org/author/Ardana%2C+I+Ketut
https://aip.scitation.org/author/Hadipoentyanti%2C+Endang
https://aip.scitation.org/author/Hartati%2C+Rr+Sri
https://doi.org/10.1063/5.0076155
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0076155
https://aip.scitation.org/doi/epdf/10.1063/5.0076155
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076155
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076155

Cells density affects cell production of Citrus limonia in
flask and air-lift bioreactor cultures and limonin farming

Dita Agisimanto, Farida Yulianti and Hidayatul Arisah
AIP Conference Proceedings 2462, 050008 (2022); https://doi.org/10.1063/5.0075651

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

O OO0 O O e o

THE USE OF MICROBIAL GENETIC RESOURCES AS
BIOLOGICAL CONTROL AGENTS OF AGRICULTURAL
PESTS AND DISEASES, AND FOR SOIL
BIOREMEDIATION

FreeJanuary 2022

In Silico functional prediction of CAS2, a protein
specifically expressed in appressorium and required for
pathogenicity of Colletotrichum gloeosporioides

Tri Puji Priyatno, Farah Diba Abu Bakar, Rohaiza Ahmad Redzuan, Abdul Munir Abdul Murad and Ifa
Manzila

AIP Conference Proceedings 2462, 060001 (2022); https://doi.org/10.1063/5.0075625

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

O OO O O e o

FreeJanuary 2022


https://aip.scitation.org/doi/10.1063/5.0075651
https://aip.scitation.org/doi/10.1063/5.0075651
https://aip.scitation.org/doi/10.1063/5.0075651
https://aip.scitation.org/doi/10.1063/5.0075651
https://aip.scitation.org/author/Agisimanto%2C+Dita
https://aip.scitation.org/author/Yulianti%2C+Farida
https://aip.scitation.org/author/Arisah%2C+Hidayatul
https://doi.org/10.1063/5.0075651
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075651
https://aip.scitation.org/doi/epdf/10.1063/5.0075651
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075651
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075651
https://aip.scitation.org/doi/10.1063/5.0075625
https://aip.scitation.org/doi/10.1063/5.0075625
https://aip.scitation.org/doi/10.1063/5.0075625
https://aip.scitation.org/doi/10.1063/5.0075625
https://aip.scitation.org/doi/10.1063/5.0075625
https://aip.scitation.org/author/Priyatno%2C+Tri+Puji
https://aip.scitation.org/author/Bakar%2C+Farah+Diba+Abu
https://aip.scitation.org/author/Redzuan%2C+Rohaiza+Ahmad
https://aip.scitation.org/author/Murad%2C+Abdul+Munir+Abdul
https://aip.scitation.org/author/Manzila%2C+Ifa
https://aip.scitation.org/author/Manzila%2C+Ifa
https://aip.scitation.org/author/Manzila%2C+Ifa
https://doi.org/10.1063/5.0075625
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075625
https://aip.scitation.org/doi/epdf/10.1063/5.0075625
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075625
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075625
https://aip.scitation.org/doi/10.1063/5.0075503

O OO O O e o

O OO O O e o

Biofertilizer increases nutrient use efficiency (NUE) of
nitrogen, phosphorus, and potassium at leaves level
of Artemisia annua L.

Wiguna Rahman, Arthur A. Lelono, Erwin Al Hafiizh and Tri Muji Ermayanti
AIP Conference Proceedings 2462, 060002 (2022); https://doi.org/10.1063/5.0075503

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Effect of nitrogen fixation and phosphate solubilizing
bacteria on growth and yield of lowland rice in different
soil type

Ikhwani, Higa Afza, Siti Yuriyah and Waluyo
AIP Conference Proceedings 2462, 060003 (2022); https://doi.org/10.1063/5.0077914

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Morphological, physiological, and molecular identification
and characterization of yeast isolated from Indonesian
fruits and woods

Rerenstradika Tizar Terryana, Nazhirotul llmiyah, Inda Setyawati, Titin Haryati, Karden Mulya, Eny lda

Riyanti, Yudi Sastro and Puji Lestari
AIP Conference Proceedings 2462, 060004 (2022); https://doi.org/10.1063/5.0075170



https://aip.scitation.org/author/Rahman%2C+Wiguna
https://aip.scitation.org/author/Lelono%2C+Arthur+A
https://aip.scitation.org/author/Hafiizh%2C+Erwin+al
https://aip.scitation.org/author/Ermayanti%2C+Tri+Muji
https://doi.org/10.1063/5.0075503
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075503
https://aip.scitation.org/doi/epdf/10.1063/5.0075503
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075503
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075503
https://aip.scitation.org/doi/10.1063/5.0077914
https://aip.scitation.org/doi/10.1063/5.0077914
https://aip.scitation.org/doi/10.1063/5.0077914
https://aip.scitation.org/doi/10.1063/5.0077914
https://aip.scitation.org/doi/10.1063/5.0077914
https://aip.scitation.org/author/Ikhwani
https://aip.scitation.org/author/Afza%2C+Higa
https://aip.scitation.org/author/Yuriyah%2C+Siti
https://aip.scitation.org/author/Waluyo
https://doi.org/10.1063/5.0077914
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0077914
https://aip.scitation.org/doi/epdf/10.1063/5.0077914
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0077914
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0077914
https://aip.scitation.org/doi/10.1063/5.0075170
https://aip.scitation.org/doi/10.1063/5.0075170
https://aip.scitation.org/doi/10.1063/5.0075170
https://aip.scitation.org/doi/10.1063/5.0075170
https://aip.scitation.org/doi/10.1063/5.0075170
https://aip.scitation.org/author/Terryana%2C+Rerenstradika+Tizar
https://aip.scitation.org/author/Ilmiyah%2C+Nazhirotul
https://aip.scitation.org/author/Setyawati%2C+Inda
https://aip.scitation.org/author/Haryati%2C+Titin
https://aip.scitation.org/author/Mulya%2C+Karden
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Sastro%2C+Yudi
https://aip.scitation.org/author/Lestari%2C+Puji
https://doi.org/10.1063/5.0075170

O OO O O e o

O OO O O e o

O OO O O e o

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The effect of coating application using chitosan enzymatic

depolymerization on anthracnose disease suppression in
mango (Mangifera indica L.) c¢v. ‘Arumanis’

Yadi Suryadi, Dwi Ningsih Susilowati, I. Made Samudra, Alina Akhdiya and Karsinah
AIP Conference Proceedings 2462, 060005 (2022); https://doi.org/10.1063/5.0075183

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Understanding yeast tolerance as cell factory for
bioethanol production from lignocellulosic biomass

Eny Ida Riyanti and Edy Listanto
AIP Conference Proceedings 2462, 060006 (2022); https://doi.org/10.1063/5.0075157

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022


https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075170
https://aip.scitation.org/doi/epdf/10.1063/5.0075170
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075170
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075170
https://aip.scitation.org/doi/10.1063/5.0075183
https://aip.scitation.org/doi/10.1063/5.0075183
https://aip.scitation.org/doi/10.1063/5.0075183
https://aip.scitation.org/doi/10.1063/5.0075183
https://aip.scitation.org/doi/10.1063/5.0075183
https://aip.scitation.org/author/Suryadi%2C+Yadi
https://aip.scitation.org/author/Susilowati%2C+Dwi+Ningsih
https://aip.scitation.org/author/Samudra%2C+I+Made
https://aip.scitation.org/author/Akhdiya%2C+Alina
https://aip.scitation.org/author/Karsinah
https://doi.org/10.1063/5.0075183
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075183
https://aip.scitation.org/doi/epdf/10.1063/5.0075183
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075183
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075183
https://aip.scitation.org/doi/10.1063/5.0075157
https://aip.scitation.org/doi/10.1063/5.0075157
https://aip.scitation.org/doi/10.1063/5.0075157
https://aip.scitation.org/doi/10.1063/5.0075157
https://aip.scitation.org/author/Riyanti%2C+Eny+Ida
https://aip.scitation.org/author/Listanto%2C+Edy
https://doi.org/10.1063/5.0075157
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075157
https://aip.scitation.org/doi/epdf/10.1063/5.0075157
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075157
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075157
https://aip.scitation.org/doi/10.1063/5.0075209

O OO O O e o

O OO O O e o

Isolation and pathogenicity test of fusarium basal rot and
purple blotch fungal pathogens from shallot
and Allium spp

Chaerani, Ragapadmi Purnamaningsih and Suci Rahayu
AIP Conference Proceedings 2462, 060007 (2022); https://doi.org/10.1063/5.0075209

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Morphological characters and efficacy of thirteen
entomopathogenic fungi of Aschersonia aleyrodis Webber
isolates on whitefly (Bemisia tabaci Gennadius)

Yusmani Prayogo, Marida Santi Yudha Ika Bayu, Sri Wahyuni Indiati and Made Jana Mejaya
AIP Conference Proceedings 2462, 060008 (2022); https://doi.org/10.1063/5.0076067

SHOW ABSTRACT

PDF
E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Physicochemical characteristics of yoghurt from various
beans and cereals

Heny Herawati, Diana Nur Afifah, Eni Kusumaningtyas, Sri Usmiati, Agus S. Soemantri, Miskiyah, Elmi

Kamsiati and Muchamad Bachtiar
AIP Conference Proceedings 2462, 060009 (2022); https://doi.org/10.1063/5.0075712

SHOW ABSTRACT



https://aip.scitation.org/author/Chaerani
https://aip.scitation.org/author/Purnamaningsih%2C+Ragapadmi
https://aip.scitation.org/author/Rahayu%2C+Suci
https://doi.org/10.1063/5.0075209
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075209
https://aip.scitation.org/doi/epdf/10.1063/5.0075209
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075209
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075209
https://aip.scitation.org/doi/10.1063/5.0076067
https://aip.scitation.org/doi/10.1063/5.0076067
https://aip.scitation.org/doi/10.1063/5.0076067
https://aip.scitation.org/doi/10.1063/5.0076067
https://aip.scitation.org/doi/10.1063/5.0076067
https://aip.scitation.org/author/Prayogo%2C+Yusmani
https://aip.scitation.org/author/Bayu%2C+Marida+Santi+Yudha+Ika
https://aip.scitation.org/author/Indiati%2C+Sri+Wahyuni
https://aip.scitation.org/author/Mejaya%2C+Made+Jana
https://doi.org/10.1063/5.0076067
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0076067
https://aip.scitation.org/doi/epdf/10.1063/5.0076067
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0076067
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0076067
https://aip.scitation.org/doi/10.1063/5.0075712
https://aip.scitation.org/doi/10.1063/5.0075712
https://aip.scitation.org/doi/10.1063/5.0075712
https://aip.scitation.org/doi/10.1063/5.0075712
https://aip.scitation.org/author/Herawati%2C+Heny
https://aip.scitation.org/author/Afifah%2C+Diana+Nur
https://aip.scitation.org/author/Kusumaningtyas%2C+Eni
https://aip.scitation.org/author/Usmiati%2C+Sri
https://aip.scitation.org/author/Soemantri%2C+Agus+S
https://aip.scitation.org/author/Miskiyah
https://aip.scitation.org/author/Kamsiati%2C+Elmi
https://aip.scitation.org/author/Kamsiati%2C+Elmi
https://aip.scitation.org/author/Kamsiati%2C+Elmi
https://aip.scitation.org/author/Bachtiar%2C+Muchamad
https://doi.org/10.1063/5.0075712
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50

O OO O O e

O OO O O e o

O OO O O e o

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

The potential use of zeolite and exopolysaccharide
bacteria for reduction of degradation and carbon emission
on oil palm plantation in tropical peatland

Laksmita P. Santi, Haryo T. Prakoso and Donny N. Kalbuadi
AIP Conference Proceedings 2462, 060010 (2022); https://doi.org/10.1063/5.0075506

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION

FreeJanuary 2022

Application of phosphate solubilizing microbes to promote
the effectiveness of rock phosphate on cacao seedling
growth in acid soil

Kurnia Dewi Sasmita, Iswandi Anas, Syaiful Anwar, Sudirman Yahya and Gunawan Djajakirana
AIP Conference Proceedings 2462, 060011 (2022); https://doi.org/10.1063/5.0075843

SHOW ABSTRACT

PDF

E-READER

ADD TO FAVORITES
SHARE

EXPORT CITATION



https://aip.scitation.org/doi/pdf/10.1063/5.0075712
https://aip.scitation.org/doi/epdf/10.1063/5.0075712
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075712
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075712
https://aip.scitation.org/doi/10.1063/5.0075506
https://aip.scitation.org/doi/10.1063/5.0075506
https://aip.scitation.org/doi/10.1063/5.0075506
https://aip.scitation.org/doi/10.1063/5.0075506
https://aip.scitation.org/doi/10.1063/5.0075506
https://aip.scitation.org/author/Santi%2C+Laksmita+P
https://aip.scitation.org/author/Prakoso%2C+Haryo+T
https://aip.scitation.org/author/Kalbuadi%2C+Donny+N
https://doi.org/10.1063/5.0075506
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075506
https://aip.scitation.org/doi/epdf/10.1063/5.0075506
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075506
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075506
https://aip.scitation.org/doi/10.1063/5.0075843
https://aip.scitation.org/doi/10.1063/5.0075843
https://aip.scitation.org/doi/10.1063/5.0075843
https://aip.scitation.org/doi/10.1063/5.0075843
https://aip.scitation.org/doi/10.1063/5.0075843
https://aip.scitation.org/author/Sasmita%2C+Kurnia+Dewi
https://aip.scitation.org/author/Anas%2C+Iswandi
https://aip.scitation.org/author/Anwar%2C+Syaiful
https://aip.scitation.org/author/Yahya%2C+Sudirman
https://aip.scitation.org/author/Djajakirana%2C+Gunawan
https://doi.org/10.1063/5.0075843
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/doi/pdf/10.1063/5.0075843
https://aip.scitation.org/doi/epdf/10.1063/5.0075843
https://aip.scitation.org/personalize/addFavoriteArticle?doi=10.1063%2F5.0075843
https://aip.scitation.org/toc/apc/2462/1?windowStart=50&size=50
https://aip.scitation.org/action/showCitFormats?doi=10.1063%2F5.0075843

Tuber starch content of edible canna (Canna
indica L.) from different geographical origins

Cite as: AIP Conference Proceedings 2462, 020027 (2022); https://doi.org/10.1063/5.0075922
Published Online: 19 January 2022

Surya Diantina, Randy Sanjaya, Kristina Dwi Atmini, et al.

v
o)
k=
O
0
7
%,
o
e
o
O
¥,
c
0
e
L
c
o
O
o
-

ﬁ!slf’mg Author Services

English language editing and
translation services

JAY |

Publishing

AIP Conference Proceedings 2462, 020027 (2022); https://doi.org/10.1063/5.0075922 2462, 020027

© 2022 Author(s).



https://images.scitation.org/redirect.spark?MID=176720&plid=1692173&setID=379066&channelID=0&CID=617387&banID=520579819&PID=0&textadID=0&tc=1&type=tclick&mt=1&hc=709ec392800af57e102db191cab377d0ef61c9ae&location=
https://doi.org/10.1063/5.0075922
https://doi.org/10.1063/5.0075922
https://aip.scitation.org/author/Diantina%2C+Surya
https://aip.scitation.org/author/Sanjaya%2C+Randy
https://aip.scitation.org/author/Atmini%2C+Kristina+Dwi
https://doi.org/10.1063/5.0075922
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/5.0075922

Tuber Starch Content of Edible Canna (Canna indica L.)
from Different Geographical Origins

Surya Diantina”, Randy Sanjaya, Kristina Dwi Atmini, Ace Suhendar and
Dodin Koswanudin

Indonesian Center for Agricultural Biotechnology and Genetic Resources Research and Development, IAARD,
Jin. Tentara Pelajar No. 34, Bogor 16111, West Java, Indonesia

“Corresponnding author: suryadiantina@gmail.com

Abstract. Edible canna (Canna indica L. syn. Canna edulis Ker Gawl.) or Queensland arrowroot is known as
underutilized yet functional food due to its excellent eating quality. This plant is harvested as edible starchy rhizome and
propagated mostly vegetatively, distinguished by red and green canna for their leaves color. Our previous study found
two groups of green canna in [AARD-ICABIOGRAD Gene Bank collection based on their morphological and molecular
characters, but their biochemical and physicochemical status, especially on starch content has not been studied yet. This
preliminary study aimed to identify starch content in tuber of 13 green canna accessions and to analyze relationship
between geographical origin and phenotypic variation on their starch content. As supporting data, water content and dry
content were also investigated. Results showed canna tubers from Banyuwangi (accession CI-12) had the highest starch
content (15.01%), followed by accessions from Kuningan (CI-08), Bantul (CI-18), and Cilacap (CI-13) with content was
>9.5%. High water content (>75%) was found on accessions from Banyumas (CI-09), Bantul (CI-21 and CI-27),
Purworejo (CI-14), Kuningan (CI-08), Banyumas (CI-12), and Garut (CI-15). No significant different was observed in
starch or water content of respective accessions derived from different origin. Cluster analysis on the respective
observation showed two groups of green canna in this study. Further investigation on more accessions or specific starch
components were advised to investigate any starch variability to improve utilization of canna as potential food source for
health and dietary diversity.

INTRODUCTION

Edible canna (Canna indica L. syn. Canna edulis Ker Gawl.) is originally from Andean region and grown in
many tropical countries including Indonesia. Compared to other starchy sources, edible canna is still underutilized,
but later studies on biochemical and biophysical properties showed that edible canna tuber starch has larger granules
and higher viscosity compared to other starchy tubers [1-5].

Starch is composed by a-glucose-polysaccharides, amylose, and amylopectin. Amylose and amylopectin
proportions is of great importance for starch characteristics. Higher amylose contents increased the rigidity and
retrogradation (set back), while high amylopectin correlated with high viscosity and broken down more easily [6].
Higher viscosity, freeze-thaw stability of physicochemical properties, and gelatinization properties also benefits
food developer for example as thickening or gelling agent or other food industry [7]. Information on those
biophysical and biochemical properties are useful to improve eating quality in term of larger starch granules was
easily digested and correlated with infant food [8], lowering blood sugar levels and gut health [9]. Furthermore,
enhancement on a broad aspect to utilization of edible canna will promote dietary diversification and the use of
starchy-tuber biodiversity to improve nutrition and health.

Edible canna is known as ganyong in Indonesia, which is recognized as ganyong merah (red canna) and ganyong
hijau (green canna). A total of 66 accessions of both canna’s types are grown and conserved in field collection of
IAARD-ICABIOGRAD Gene Bank. Previous morphological and genetic studies [10, 11] showed two clusters of
either red canna or green canna were existed in this collections. However, study on biochemical properties, starch
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contents and compositions in particular, have not been done on this collections. Therefore, this preliminary study
aimed to identify starch content in tuber of 13 green canna accessions and to analyze relationship between
geographical origin and phenotypic variation on their starch content. As supporting data, water content and dry
content were also investigated.

MATERIALS AND METHODS

Tuber Plant Materials

There were 32 green canna accessions in field collection of JAARD-ICABIOGRAD Gene Bank, which almost
half of collections was originally from Central Java, followed by West Java, Special Region of Yogyakarta, and
some other province in Indonesia (Table 1). Analysis on their morphological characters have been studied and
published. From this previous research, green canna was divided into two groups with a high similarity index [10].
In this preliminary study, 13 green canna accessions from Garut (2 accessions), Kuningan (1 accession), Sukabumi
(1 accession), Banyumas (2 accessions), Cilacap (1 accession), Purworejo (2 accessions), Wonosobo (1 accession),
and Bantul (3 accessions), were selected to identify total starch content (%), water content (%), and dry content (%)
on fresh tubers or rhizomes.

TABLE 1. Geographical origin of 32 green edible canna in the field collection of IAARD-ICABIOGRAD Gene Bank.

. Region (number of accessions in the field Nur-nber. of Nu{nbel: of .
No. Province collection) accessions in the  accessions in this
field collection study
1 West Java Garut (2), Karawang (2), Kuningan (1), Subang (1), 7 4
Sukabumi (1)
2 Central Java Banyumas (2), Boyolali (1), Cilacap (1), Klaten (4), 15 5
Kulon Progo (1), Magelang (1), Prambanan (1),
Purworejo (3), Wonosobo (1)
3 Special Region of Bantul (3), Yogyakarta (1) 4 3
Yogyakarta
East Java Banyuwangi (1), Tulungagung (1) 2 -
South Sumatera Musi Banyu Asin (1) 1 -
West Nusa Lombok Barat (2) 2 -
Tenggara
7 Central Kalimantan ~ Kota Waringin Timur (1) 1 -
Total 32 13

Measurement of Starch Content

Starch content was determined by acid starch hydrolysis method [12]. Canna rhizomes were chipped and dried in
oven method drying (see procedure for water content below), then crushed into powder (flour). Approximately 5 g
samples were put into corning and weighted, then added with 15 ml distilled water. Samples were centrifuged at
3,000 rpm for 15 min. Supernatant were separated with filter paper, washed with distilled water, and made up to
100 ml filtration. Samples were moved to Erlenmeyer flask. About 200 ml distilled water and 20 ml HCI (25%)
were added into samples, then autoclaved at 121°C for 15 min.

Samples were left to cool, and 5 drops of phenolphthalein (PP) indicators were added and titrated to neutral with
NaOH (45%), made up to 250 ml with distilled water. Samples were filtered and 200-fold dilution of the original
sample were made. A 1 ml of sample was removed into test tube, added with 1 ml phenolic acid (5%) and 5 ml
sulfuric acid (99%). Samples then heated in water bath at 40°C for 20 min. Sample was transferred to a cuvette.
UV-VIS spectrophotometer at 490 nm was used to analyze. Standard curve was plotted between glucose and optical
density (OD). Starch content (%) was calculated following the previous mention method [12]:

) = KXLX0.9XMXN

Starch content (% x 100% (1)

where K = sample absorbance (standardized with standard curve), L = sample concentration, M = sample volume
(ml), N = sample weight (g), and 0.9 = conversion factor.
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Measurement of Water Content and Dry Content

Water content (%) of canna tubers was determined by oven drying method. Fresh chipped samples (3 g) were
placed in a drying oven (70°C) for 2 days to remove any free water within the samples. Samples were taken from the
drying oven and were cooled in a desiccator, immediately weighted to avoid further dehydration. Estimation of
water content (%) was calculated from the following equation:

Water content (%) = % %X 100% 2)

1

where W, = sample weight before oven drying (g) and W, = sample weight after oven drying (g). Meanwhile, tuber

dry content (%) was calculated by its difference to water content following equation below:

Dry content (%) = 100% — water content(%) 3)

Statistical Analysis

Geographical origin and phenotypic characters were grouped and applied as independent variables in this study.
Multivariate general linear model (GLM) was performed to evaluate starch content and water content differences
between origins and groups. Hierarchical clustering was applied to classify the accessions. Data was analyzed using
IBM SPSS Statistics for Microsoft version 24.0 (IBM Corporation, USA).

RESULTS AND DISCUSSIONS

Green canna accessions were analyzed for their starch content, water content, and dry content. The highest starch
content and water content were found on green canna CI-12 accession originated from Banyumas (Central Java),
with observed values are 15.01% and 77.34%, respectively (Table 2). Starch content from other regions which was
higher than observed mean were obtained on several accessions from Kuningan (CI-08), Bantul (CI-18), and Cilacap
(CI-13). While, higher water content was found on accessions from Banyumas (CI-09), Bantul (CI-21 and CI-27),
Purworejo (CI-14), Kuningan (CI-08), Banyumas (CI-12), and Garut (CI-15).

TABLE 2. Values of starch content (%), water content (%), and dry content (%) of green canna from different
regions and phenotypic grouping.

Accession Origin Group Starch content (%) Water content (%) Dry content (%)
CI-18  Bantul, Special Region of Yogyakarta B1 10.00 69.11 30.89
CI-21  Bantul, Special Region of Yogyakarta ~ Bl 7.98 81.16 18.84
CI-27  Bantul, Special Region of Yogyakarta ~ Bl 8.02 79.63 20.37
CI-09  Banyumas, Central Java B2 9.14 81.33 18.67
CI-12  Banyumas, Central Java B2 15.01 77.34 22.66
CI-13  Cilacap, Central Java B1 9.83 71.93 28.07
CI-11 Garut, West Java B2 9.44 73.65 26.35
CI-15  Garut, West Java B2 8.54 75.65 24.35
CI-08  Kuningan, West Java B1 10.33 76.22 23.78
CI-14  Purworejo, Central Java B1 8.09 79.06 20.94
CI-17  Purworejo, Central Java Bl 8.82 71.52 28.48
CI-20 Sukabumi, West Java B2 9.00 70.06 29.94
CI-02 Wonosobo, Central Java Bl 8.62 70.77 29.23

Mean average+SE 9.45+0.51 75.19+1.28 24.81+1.28
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TABLE 3. Correlation coefficient rate of starch content, water content, and dry content.

Parameter Starch content Water content Dry content

Starch content 1 -0.65 0.65

Water content -0.65 1 -]
Dry content 0.65 -1** 1

**Correlation was significant at the 0.01 level (2-tailed).

Clustering analysis was also conducted to classify accessions by the starch content, water content, and dry
content. Two main groups of green canna, group A and group B, were found in this study (Fig. 1). Group A was
then divided into two other groups, which Al consist of accessions from Bantul (CI-21 and CI-27), Purworejo
(CI-14), and Banyumas (CI-09). While group A2 was consisted of accessions from Garut (CI-11 and CI-15),
Kuningan (CI-08), and Banyumas (CI-12). On the other hand, group B was consisted of accessions from Sukabumi
(CI-20), Wonosobo (CI-02), Cilacap (CI-13), Purworejo (CI-17), and Bantul (CI-18). Two accessions from Bantul
(CI-21 and CI-27) were clustered at the same group (group A), while CI-18 accession was clustered on the other
group (group B). Two accessions from Purworejo were also separated into two cluster.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

o ) 10 18 20 25
| 1 1 L |
Cl-27 3
Cl14 10—
Cl-21
Cl-0a 4
CH1s a
Cl-0g g
= Ck1 7
Clk12 ]
Cl-20 12 —|
Cl-0z 13
Ck13 4
CH17 1"
Cl1g 1

FIGURE 1. Dendrogram of 13 accessions of green canna based on starch content, water content, and dry content.

Other studies on canna starch content also showed low variability and no significant difference between Thai,
Japanese, and Chinese green or purple canna, about 12.7-13.6% of wet weight basis [14]. No significant difference
also found on their starch component, in term of amylose and amylopectin contents [15]. Hung and Morita [5] found
that edible canna had the highest amylose content compared to cassava, potato, and sweet potato tubers starch,
explained the paste rigidity and a weak resistance against retrogradation (set back) of the canna starch. Further
observation on biochemical and physicochemical properties found that canna had the highest the highest set back,
the highest final viscosities but the lowest peak viscosity, and the lowest breakdown values compared to other tested
starchy tubers [5], thus confirmed the greater gel consistency and stability of canna starch paste at high temperature
compared to other tubers.

Other studies did observation on starch component (amylose content) and physical properties (viscosity and
starch physicochemical properties), distinguished rice [16] and millet [17] accessions from different region.
Andrade-Mahecha et al. [18] investigated biochemical and biophysical properties of edible canna collected from
Brazil and Colombia, reported significant results from difference native origin. Thus, environment, genetic or
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interaction may influence any difference on starch content and compositions in canna. Therefore, observation on the
larger accessions and specific identification subjects were suggested to have better insight on relationship between
geographical origins and bio-physico-chemical difference in edible canna.

CONCLUSION

Significant difference between starch content, dry content, and water content was not found on group of
accessions from different regions in Indonesia. Similar environmental condition during cultivation and small number
of accessions tested were suggested as some factors contributing to the low variation in the starch of canna tuber on
this study. Further study on starch components, large number of accessions tested, environmental difference, or bio-
physico-chemical status of Indonesian edible canna collected directly from the particular region were suggested to
investigate the contribution or correlation of biographical origin on canna tuber starch.
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