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Abstract

Background: Potato seed production with aeroponic technology can produce a large number of seeds, besides that it is also healthy because it uses plant seeds from

tissue culture. However, how the quality of aeroponic seeds produced to become the next seed (growth capacity) has not been studied and scientifically informed. This
research aimed to obtain the effect of aeroponic seed yields from the low and high plains based on their size on the growth and yield into advanced seeds. Potato seeds

used were from the highland and lowland using aeroponic technology.
Methods: This research was conducted in the highland (1000 m above sea level) from April to July 2017. Seeds were classified as S <1mg, 1 < Md <10gand L > 10 g.

This research used a randomized block design with seven repetitions. The tried factors were as follows: 1. The origin of aeroponic seeds (A): A; (lowland), A, (highland);

2. The size of aeroponic seeds (U): U, (8), U, (M), Uy (L). Plant growth parameters included plant height, number of leaves and number of tubers.

Result: The data obtained were analyzed using Duncan’s Multiple Range Test (DMRT) at the 5% level. Seeds of aeroponic yields of various sizes that are planted using

drip irrigation have the potential to become advanced seeds. The L-size aeroponic seeds from the lowland produced an average of 5.9 tubers with an average weight of
68.4 g.

Keywords

Aeroponic Greenhouse Highland Lowland Potatoseed Seed size

References

-

N

[=))

~

. Ahmadvand, G., Mondani, F and Golzardi, F. (2009). Effect of crop plant density on critical period of weed competition in potato. Scientia Horticulturae. 121: 249-

254.

. Bentley, J and Vasques, D. (1998). The Seed Potato System in Bolivia: Organizational Growth and Missing Links. Network Paper No. 85. London, England:

Overseas Development International (ODI). 11 p.

.[FAO] Food and Agriculture Organization. (2007). Food and Agricultural Commodities Production. http://faostat.fao.org/ site/339/default.aspx [08 Augustus

2011].

. Farran, I. and Castel, M. (2006). Potato minituber production using aeroponics: Effect of plant density and harvesting intervals. American Journal Potato

Research. 83: 47-53.

. Karim, M.R., Hanif, M.M., Shahidullah, S.M., Rahman, M.A., Akanda, A.M and Khair, A. (2010). Virus free seed potato production through sprout cutting

technique under net-house. African Journal Biotechnology. 9: 5852-5858.

. Malik, K., Kumar, P. and Kumar, M. (2018). Potato seed crop will be affected more by vectors under changing climatic conditions. Indian J. Agric. Res. 33(3): 173-

176.

. Masarirambi, M.T., Mandisodza, F.C., Mashingaidze, A.B and Bhebhe, E. (2012). Influence of plant population and seed tuber size on growth and yield components

of potato (Solanum tuberosum). International Journal of Agriculture and Biology. ISSN Print: 1560-8530; ISSN Online: 1814-9596.

. Mhatre, P.H., Divya, K.L., Venkatasalam, E.P., Bairwa, A., Sudha, R and Berliner, J. (2019). Potato cyst nematode: A hidden enemy of potato cultivation in hills.

Bhartiya Krishi Anusandhan Patrika. 34(1): 50-53.

. Otazu, V. (2010). Manual on Quality Seed Potato Production Using Aeroponics. Lima, Peru: International Potato Center (CIP).



10.

11.

o

12.

13.

14.

1

(%]

16.

17.

18.

19.

20.

21.
22.

Park, S. W., Jeon, J.H., Kim, H.S., Hong, S.J., Swath, C and Joung, H. (2009). The effect of size and quality of potato microtubers on quality of seed potatoes in the
cultivar ‘Superior’. Scientia Horticulturae. 120: 127-129.

Priyank, H.M., Divya, K.L., Venkatasalam, E.P., Bairwa, A., Sudha, R. and Berliner, J. (2019). Potato cyst nematode: A hidden enemy of potato cultivation in hills.
Indian J. Agric. Res. 34(1): 50-53.

Rana, R.K., Sharma, N., Arya, S. Kadian, M.S. and Singh, B.P. (2013). Seed potato utilization pattern and its impact on farmers profitability in Karnataka. Indian J.
Agric. Res. 47(6): 488-495.

Rykaczewska, K. (1993). Effect of temperature during growing season and physiological age of minitubers on potato plant development and yield. Bulletin of the
Potato In- statute. 42(1): 39-46.

Rykaczewska, K. (2013). The impact of high temperature during growing season on potato cultivars with different response to environmental stresses. American
Journal of Plant Sciences. 4: 2386-2393.

. Sumarni, E. (2013). Pengembangan zone cooling system untuk produksi benih kentang secara aeroponik di dataran rendah tropika basah. Disertasi, Institut

Pertanian Bogor. IPB. Bogor.

Sumarni, E., Ardiansyah and Sumartono, G.H. (2011). Pengembangan produksi benih kentang di sentra Banjarnegara. Laporan Riset Unggulan Daerah. Kerjasama
Unsoed-Balai Penelitian dan Pengembangan Propinsi Jawa Tengah.

Sumarni, E., Herry, S., Kudang, B.S and Saptomo, S.K. (2013a). Aplikasi pendinginan zona perakaran (root zone cooling) pada produksi benih kentang
menggunakan sistem aeroponik. Journal Agronomy. Indonesia. 41: 154-159.

Sumarni, E., Herry, S., Kudang, B.S. and Saptomo, S.K. (2013b). Perpindahan panas pada aeroponik chamber dengan aplikasi zone cooling. Jurnal Biofisika. 9: 8-
19.

Sumarni, E., Herry, S., Kudang, B.S and Saptomo, S.K. (2013¢). Seed potato production using aeroponics system with zone cooling in wet tropocal lowlands.
Proceeding. Second Asia Pacific Symp. on Postharvest Research, Education and Extension. Eds. Acta Hort. 1011. ISHS.

Sumarni, E., Noor, F., Loekas, S., Darjanto and Ardiansyah (2019). Effect of Electrical Conductivity (EC) in the Nutrition Solution on Aeroponic Potato Seed
Production with Root Zone Cooling Application in Tropical Lowland, Indonesia. Agricultural Engineering International: CIGR Journal Open access,
http://www.cigrjournal.org. 21(2): 70-77.

Tedy S., Endjang, S and Taemi, F. (2011). Peluang usaha penangkaran bibit kentang di Jawa Barat. Buletin Hasil Kajian 1(1): 1-4.

Van Dam, J., Kooman, P.L and P.C. Struik. (1996). Effects of temperature and photoperiod on early growth and final number of tubers in potato (Solanum
tuberosum L.). Potato Research. 39(1): 51-62. http://dx.doi.org/10.1007/ BF02358206.

Indian Jo
Agricultural Re

Years of Success 4
S Asnmumnn&.
/ RESEARC
COMMUNICATION /
o CENTRE

— Editorial Board

— Author guidelines
> Aims and Scope

— Role of Reviewers

— Editorial Policy

— Role of Authors

— Peer-Review Article Process
> For Readers

— Subject Covered

— Subscribe

— Terms and Conditions

Fublisk

your articles with us

| Submit Article Now |




INDIAN JOURNAL OF AGRICULTURAL RESEARCH

EDITORIAL BOARD

Chief Editor : T. Mohapatra, Director General
Indian Council of Agricultural Research, New Delhi

Associate Chief Editor : P.C. Sharma,
Director, CSSRI, Karnal

Managing Editor : Gaurav Gupta, A.R.C.C., Karnal

Editors
P.K. Ghosh, Director & V.C., NIBSM, Raipur

S. Alarmelu, Pri. Sci., ICAR-SBI, Coimbatore
MEMBERS

Ranvir Singh, New Zealand
R.K. Singh, U.A.E.

J.S. Chauhan, New Delhi
Ramesh Kanwar, U.S.A

C.L. Laxmipathi Gowda, Hyderabad
Metin Guner, Turkey

Ravindra Singh, Ajmer
Rajendra Kumar, Lucknow
Pratap Bhattacharyya, Cuttack
J.S. Mishra, Jabalpur

Aftabuz Zaman, Paralakhemundi

M. Nedunchezhiyan, Bhubneshwar

A. Hemantaranjan, Professor, BHU, Varanasi

Sui Kwong YAU, Candian Company, Canada

Gurbachan Singh, Karnal

Murari Singh, Jordan

Phil Harris, U K.

B.G. Shiva Kumar, Dharwad
Avijit Sen, Varanasi

R.A. Balikai, Dharwad
Mahaveer P. Sharma, Indore

N. Ravisankar, Meerut

A.R.G. Ranganatha, Hyderabad
T. Sushila, Hyderabad
Gyanendra Pratap Singh, Karnal
V. Ramamurthy, Hebbal, Bangalore

~

s

~

Correspondence Address Managing Editor
Agricultural Research Communication Centre
294, Narsi Village Part 2, Sector 33,
Karnal- 132 001, India.
E-mail : contact@arccjournals.com ; editor@arccjournals.com
www.arccjournals.com




-

INDIAN JOURNAL OF AGRICULTURAL RESEARCH

Print ISSN : 0367-8245

Online ISSN : 0976 - 058X

Print frequency : Bi-monthly

National Academy of Agricultural Sciences (NAAS) Rating : 5.20

Index Copernicus Value (ICV) : 110.86

Scientific Journal Ranking (SJR) : 0.241

ARCC Journals are covered in:-

BIOSIS Preview

ISI Citation Index

Biological Abstracts

Elsevier (Scopus and Embase)
AGRICOLA

Google Scholar

CrossRef

CAB Abstracting Journals
Chemical Abstracts

Indian Science Abstracts

EBSCO Indexing Services




DOI:10.18805/IJARe.A-623 | Article 1d:A-623

Stability of Advanced Medium Duration Genotypes Across Seasons for Yield in Pigeonpea [Cajanus cajan (L.) Millsp.]

S. Muniswamy, Praveen Kumar, Rachit K. Saxena, Geeta, Rajeev K. Varshney

Pages 129-134
DOI:10.18805/IJARe.A-5739 | Article Id:A-5739

Character Association and Path Analysis for Yield Components and Biochemical Traits in Maize (Zea mays L.) Genotypes

Prabhat Kumar Singh, B. Sushma, Nidhi Kumari

Pages 135-140
DOI:10.18805/IJARe.A-5723 | Article Id:A-5723

Under Rainfed Effect of Foxtail Millet [Setaria italica (L.) beauv] Germplasms Evaluation on Genotypic Variance, Correlation and Path Analysis

Divya Singh, Shailesh Marker, B.G. Suresh, Kapil Lawrence

Pages 141-146
DOI:10.18805/IJARe.A-5862 | Article Id:A-5862

Load More..

Indian Journal of Agricultural Research
Aims :

The IJAR, the flagship print journal of ARCC, it is a bi-monthly journal published without any break since 1966. The overall aim of the journal
is to promote the professional development of its readers, researchers and scientists around the world. Indian Journal of Agricultural
Research is peer-reviewed journal and has gained recognition for its high standard in the academic world. It publishes original research
articles by eminent scientists on all aspects of plant and soil science. The aim of the journal is to provide a forum for the scientific community
to publish their research findings and also to open new vistas for further research. The journal is being covered under international indexing
and abstracting services.

Chief Editor

4

T. Mohapatra

— Complete Profile

Associate Chief Editor

P.C. Sharma

Central Soil Salinity Research Institute (ICAR-CSSRI)



— Complete Profile

Editors

v 4

A. Hemantaranjan

Professor
Institute of Agriculture Science, Banaras Hindu University

— Complete Profile

S. Alarmelu

Principal Scientist
Sugarcane Breeding Institute, (ICAR),

— Complete Profile

Sui Kwong Yau

Wheat Breeder
Canadian Company

— Complete Profile




S. K. Singh

Principal Scientist
D.W.R. P.O.Box No. 158, Agarsain Marg. Karnal

— Complete Profile

P. K. Ghosh

Founder Director and Vice Chancellor, ICAR - National Institute of Biotic Stress Management
ICAR - National Institute of Biotic Stress Management

— Complete Profile

Members

1\

B.G. Shivakumar

Principal Scientist & Officer Incharge
Indian Grassland & Fodder Research Institute, Southern Regional Research Station, P.B. Road, Dharwad

‘/
\ 2 ik

ARG Ranganatha

Principal Scientist
Indian Institute of Oilseeds Research (IIOR)(formerly, Directorate of Oilseeds Research-DOR) Rajendranagar, Hydrabad (INDIA)



R. A. Balikai

Univ. Head, Dept. of Agril. Entomology & Editor (Former Dean)
University of Agriculture Sciences, Krishinagar, Dharwad

A

Aftabuz Zaman

Emeritus Professor

M S Swaminathan School of Agriculture, Centurion University of Technology and Management

J. S. Mishra

Director

ICAR - Directorate of Weed Research (DWR) Maharajpur, Jabalpur

A
+
A

M.Nedunchezhiyan

Principal Scientist

Regional Centre of CTRI



Mahaveer P. Sharma

Principal Scientist (Agri. Microbiology)
Directorate of Soyabeen Research Khandwa Road, Indore

*

Avijit Sen

Professor
Institute of Agriculture Science, BHU, Varanasi

Metin GUNER

Professor
Ankara University

)

N
N/

v
P>

N
i
\J /

=1

|

Ashish Kumar Gupta



Principal Scientist
ICAR-National Institute for Plant Biotechnology, New Delhi-110012

Chief Scientist
Central Instt. of Medicinal and aromath Plants, P.O. CIMAP Near,Kukrail Picnic Spot

V. Ramamurthy

Principal Scientist
P.B.-2487, Hebbal, Agriculture Farm, P.O. Bangalore

Ravindra Singh

Principal Scientist
ICAR-National Research Centre on Seed Spices,




Rajendra Kumar

Director General
U. P. Council of Agricultural Research

Principal Scientist

Farm System Research Modipurama

T. Susila

Senior Scientist

Herbal Garden, Rajenderanagar, Hyderabad

J. S. Chauhan

Ex-Assistant Director General (Seed)
Indian Council of Agricultural Research



Murari Singh

Senior Biometrician

International Center for Agricultural Research in the Dry Areas

Jorge Eric Ruiz Nieto

Profesor
Ex Hacienda El Copal. Km. 9 Carretera Irapuato - Silao.

Gurbachan Singh

Ex-Chairman
Agricultural Scientists Recruitment Board, New Delhi

Ranvir Singh

Associate Professor
Institute of Agriculture and Environment, Massey University, New Zealand,



C.L. Laxmipathi Gowda

Ex-Deputy Director General
ICRISAT, Patancheru, Hyderabad

Phil Harris

Professor
CAWR, Coventry University, United Kingdom.

Gyanendra Pratap Singh

Director
Indian Institute of Wheat and Barley Research

Pratap Bhattacharyya

ICAR-National Fellow & Principal Scientist



ICAR - National Rice Research Institute

R.K. Singh

Program Leader and Principal Scientist
Crop Diversification and Genetics International Center for Biosaline Agriculture

Rameshwar Singh Kanwar

Distinguished Professor
lowa State University,

Executive Editorial Board

Jai Gopal

Director
Directorate of Onion & Garlic Research (ICAR), Rajgurunagar

VOLUME 56, ISSUE 2 (APRIL 2022)

Current Issue (20 articles)



9/19/22, 11:16 AM Current Issue - Indian Journal of Agricultural Research

...
G o & Enter your keywords... & LOGIN
U

» Journal
» Indian Journal of Agricultural Research
» VOLUME 55
» ISSUE 6 (DECEMBER 2021)

Journal Home ¢ Aims and Scope  « APC . Archive e Author Guidelines ¢ Online First Articles ¢ Publication Ethics

. Current Issue

VOLUME 55, ISSUE 6 (DECEMBER 2021)

ISSN: 0976-058X (Online) 0367-8245 (Print)
Naas Rating: 5.20 | SJR: .258 (2022) Q3

In this issue (21 articles)

Enhancing the Productivity and Quality of Tomato using Magnetized Water and Humic Acid as Bio-stimulant Agents
Amira A. Helaly

DOl :10.18805/IJARe.A-616 | Article Id :A-616

Microbes Mediated Mitigation of Abiotic Stresses in Agriculture
S.S. Bobade, S.P. Dhekane, P.A. Salunke, S.G. Mane, S.S. Dhawan, R.J. Marathe, R.B. Deshmukh, Y.B. Phatake

DOl :10.18805/IJARe.A-5694 | Article Id :A-5694

Effect of NPK Fertilizer on Nutrient Uptake, Growth, Yield and Beta-carotene of Cutleaf Groundcherry (Physalis angulata L.) of Genotypes

W.S.D. Yamika, G.P. Simbolon, B. Waluyo, N. Aini

DOI :10.18805/IJARe.A-637 | Article Id :A-637

Management of Insect and Mite Pests of Chili using Botanical and Synthetic Chemicals
M. Nasrin, M.R. Amin, M.R.U. Miah, M. Afroz, A.M. Akanda, M.G. Miah, S.J. Suh

DOI :10.18805/IJARe.A-643 | Article Id :A-643

Assessment of the Genetic Diversity of Joha Rice Germplasms by using Simple Sequence Repeat Markers
P. Saikia, B. Neog, N. Gogoi, D. Baruah

DOI':10.18805/IJARe.A-5689 | Article Id :A-5689

Evaluation of Various Pest Management Modules Against Rice Yellow Stemborer, Scirphopaga incertulas (Walker) (Crambidae: Lepidoptera)

D. Sudha Rani, Ch. Chiranjeevi, T. Madhumathi, S. Krishnam Raju, Sk. Nafeez Umar

DOI :10.18805/IJARe.A-5593 | Article Id :A-5593

Assessment of Genetic Diversity and Character Associations for Yield and Its Traits in Bread Wheat (Triticum aestivum L.)
Anuj Kumar, Pooran Chand, Ravi Singh Thapa, Tejbir Singh

DOI :10.18805/IJARe.A-5686 | Article Id :A-5686

Ethno-Botanical Study of Medicinal Plants from Unexplored Area of District Ramban (J&amp;K) India
Munit Sharma, Arvind Kumar Sharma, Munish Sharma

DOI :10.18805/IJARe.A-5561 | Article Id :A-5561

Soil Characterization and Classification in an Upland of Southern Guinea Savannah Zone of Nigeria
T.S. Babalola, K.S. Ogunleye, O.J. Omoju, U.C. Osakwe, A.O.A. llori

DOI :10.18805/IJARe.A-627 | Article Id :A-627

Monitoring the Influence of Anthropogenic Pollution on the Quality of Irrigation Water for Market Gardening in Yamoussoukro, Cote d’Ivoire

Tchimonbié Messikely Anoman, Don-Rodrigue Rosin Bi Voko, Dabé Doga, Aka Niangoran Marie Stephanie Kouadio, Konan Samuel Ahoudjo, Adolphe Zeze

DOI :10.18805/IJARe.A-586 | Article Id :A-586

Pages 645-655

Pages 656-666

Pages 667-673

Pages 674-680

Pages 681-687

Pages 688-694

Pages 695-701

Pages 702-708

Pages 709-714

Pages 715-720

Reducing Chemical Fertilizer use to Rice through Integrated Nutrient Management in Rice (Oryza sativa) Groundnut (Arachis hypogaea) Cropping Systems

A. Polthanee, S. Gonkhamdee, M. Srisutham

DOI :10.18805/IJARe.A-632 | Article Id :A-632

Control Activity and Antibiotic Gene Detection of Endophytic Bacteria in Suppressing Cocoa Black Pod Disease (Phytophthora palmivora Butl.)

Rian Arini, Gusti Ayu Kade Sutariati, Andi Khaeruni, Teguh Wijayanto, Novita Pramahsari Putri, Tri Joko

DOI :10.18805/IJARe.A-659 | Article Id :A-659

Effect of Different Crop Sequences on Soil Nutrient Status, Nutrient Uptake and Crop Yield in Western Himalayas of India
Akashdeep Singh, Pawan Pathania, Tarun Sharma, Sanjay Sharma

https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/volume-55/issue-6-december-2021

Pages 721-726

Pages 727-732

1/4


https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-616
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-616
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-616
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5694
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5694
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5694
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-637
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-637
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-637
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-643
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-643
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-643
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5689
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5689
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5689
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5593
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5593
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5593
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5686
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5686
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5686
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5561
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5561
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5561
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-627
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-627
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-627
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-586
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-586
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-586
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-632
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-632
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-632
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-659
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-659
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-659
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5774
https://www.arccjournals.com/
https://www.arccjournals.com/journals
https://www.arccjournals.com/journals/indian-journal-of-agricultural-research
https://www.arccjournals.com/singleArchive/indian-journal-of-agricultural-research?volume=volume55
https://www.arccjournals.com/journals/indian-journal-of-agricultural-research
https://www.arccjournals.com/aims-and-scope/indian-journal-of-agricultural-research
https://www.arccjournals.com/apc/indian-journal-of-agricultural-research
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/volume-56/issue-4-august-2022
https://www.arccjournals.com/singleArchive/indian-journal-of-agricultural-research?volume=volume56
https://www.arccjournals.com/authorGuidelines/indian-journal-of-agricultural-research
https://www.arccjournals.com/onlineFirstArticles/indian-journal-of-agricultural-research
https://www.arccjournals.com/publicationEthics/indian-journal-of-agricultural-research
https://www.arccjournals.com/
https://www.arccjournals.com/login

9/19/22, 11:16 AM

% @ Enter your keywords...
“'

of West Bengal
Rahul Adhikary, Arunabha Pal, S.K. De

DOI :10.18805/IJARe.A-5551 | Article Id :A-5551

& LOGIN

Current Issue - Indian Journal of Agricultural Research

Flood Threat on Cereal Crops Production in Irrigated and Rainfed Agriculture: A Study of Selected Indian States

Md Aktar Hussain, Pradyut Guha

DOI :10.18805/IJARe.A-5541 | Article Id :A-5541

Pages 739-744

Pages 745-750

The Effect of Aeroponic Potato Seeds from the Tropical Lowland and Highland Based on Size on the Growth and Yield to Become Advanced Seeds by

Irrigation

Eni Sumarni, Loekas Soesanto, Noor Farid, Ardiansyah

DOI :10.18805/IJARe.A-514 | Article Id :A-514

Effect of Mixed Crops on Soil Plant Parasitic Nematodes in Lettuce Cultivation (Lactuca sativa L.)

Lilyana Koleva, lvanka Mitova

DOI :10.18805/IJARe.A-622 | Article Id :A-622

Effect of Palm Oil Mill Effluent on the Growth of Maize (Zea mays)

N.C. Ewelike, J.C. Orji, |.E Adieze, V.E. Ogwudire, B.U. Uzoho, A. Ukaoma

DOl :10.18805/IJARe.A-628 | Article Id :A-628

Yield of Spring Wheat with the Combined Use of Sodium Selenite and Growth Regulators Depending on the Conditions of Water Supply

I. Seregina, D.A. Chernysheyv, V.I. Trukhachev, S.L. Belopukhov, I.I. Dmitrevskaya, F.|. Zaitsev

DOI :10.18805/IJARe.A-644 | Article Id :A-644

Influence of Organic and Inorganic Sources of Fertilizers on Growth and Yield of Maize (Zea mays L.) in Fiji

H.K. Sachan, Deeksha Krishna, A. Prasad

DOI :10.18805/IJARe.A-590 | Article Id :A-590

Screening of Pearl Millet Genotypes Suitable for Drought Tolerance at Early Seedling Stage
R.C. Meena, Supriya Ambawat, C. Tara Satyavathi, Moola Ram, Vikas Khandelwal, S.L. Yadav

DOI :10.18805/A-5718 | Article Id :A-5718

ISSN: 0367- 8245
p

Celebrating
g

@

O

Years of Success
wwrecoumats com AGRIGULTURAL
RESEARCH

L COMMUNICATION

-m CENTRE

> APC

> Publication Ethics
— Editorial Board
— Peer-Review Article Process
» Editorial policy
— Aims and Scope
— Role of Reviewers
> Role of Authors
> Author Guidelines
— For Readers
> Subject Covered
> Subscribe

— Terms and Conditions

https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/volume-55/issue-6-december-2021

Pages 751-755

Pages 756-760

Pages 761-764

Pages 765-768

Pages 769-772

Pages 773-775

2/4


https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5774
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5774
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5551
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5551
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5551
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5541
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5541
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5541
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-514
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-514
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-514
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-622
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-622
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-622
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-628
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-628
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-628
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-644
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-644
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-644
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-590
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-590
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-590
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5718
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5718
https://www.arccjournals.com/journal/indian-journal-of-agricultural-research/A-5718
https://www.arccjournals.com/apc/indian-journal-of-agricultural-research
https://www.arccjournals.com/publicationEthics/indian-journal-of-agricultural-research
https://www.arccjournals.com/editorialBoard/indian-journal-of-agricultural-research
https://www.arccjournals.com/peerReviewArticleProcess/indian-journal-of-agricultural-research
https://www.arccjournals.com/editorialPolicy/indian-journal-of-agricultural-research
https://www.arccjournals.com/aims-and-scope/indian-journal-of-agricultural-research
https://www.arccjournals.com/roleOfReviewers/indian-journal-of-agricultural-research
https://www.arccjournals.com/roleOfAuthors/indian-journal-of-agricultural-research
https://www.arccjournals.com/authorGuidelines/indian-journal-of-agricultural-research
https://www.arccjournals.com/forReaders/indian-journal-of-agricultural-research
https://www.arccjournals.com/subjectsCovered/indian-journal-of-agricultural-research
https://www.arccjournals.com/online-subscription
https://www.arccjournals.com/termsAndConditions/indian-journal-of-agricultural-research
https://www.arccjournals.com/
https://www.arccjournals.com/login
Ardiansyah


N
\

also developed by scimago: E

SJ R Enter Journal Title, ISSN or Publisher Name

Home Journal Rankings Country Rankings Viz Tools Help About Us

Indian Journal of Agricultural Sciences

COUNTRY SUBJECT AREA AND PUBLISHER H-INDEX
CATEGORY

India Indian Council of
Agricultural and Agricultural Research

Biological Sciences
Agronomy and Crop

Science
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Journals 00195022 1974,1976, 1978, 1980- Homepage
1981, 1983, 1987-1988,
1993-2021 How to publish in this

journal

ijags@icar.org.in

SCOPE

The Indian Journal of Agricultural Sciences publishes papers concerned with the advancement of agriculture throughout the
world. It publishes original scientific work related to strategic and applied studies in all aspects of agricultural science and
exploited species, as well as reviews of scientific topics of current agricultural relevance. Specific topics of interest include
(but are not confined to0): genetic resources, all aspects of crop improvement,crop production,crop protection, physiology,
modeling of crop systems, the scientific underpinning of agronomy, engineering solutions, decision support systems, land
use, environmental impacts of agriculture and forestry, impacts of climate change, rural biodiversity, experimental design
and statistical analysis, the application of new analytical and study methods (including molecular studies) and agricultural
economics. The journal also publishes book reviews. Articles are accepted on the following broad disciplines: Agric.
Engineering & Technology, Agric. Social & Economic Sci., Agronomy, Biometry, Biosciences, Cytology, Ecology,
Environmental Sciences, Fertilization, Forestry , Genetics, Horticultural Sciences, Microbiology, Pest, Weed Control etc.,
Molecular Biology, Plant Pathology, Plant Breeding, Physiology and Biochemistry, Soil Sciences, Special Cultivation
Technology, Stress Breeding, Agric. extension, and Cell Biology.

Q Join the conversation about this journal

Quartiles



CHECK OUT OUR GREAT GE,

FIND SIMILAR JOURNALS @
1 2 3 4
Indian Journal of Horticulture Agricultural Research Journal of Plant Nutrition Indian Jourr
Research
IND CHE USA IND
9 44 36°
46% % % 3
similarity similarity similarity s
SJR W 58] Total Documents \Q 528
0.6 400
0.4
\/\/\/\/_/_’\/\—__ 200
0.2
0 0
1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020
Total Cites ~ Self-Cites A== Citations per document EAG=EE
500
0.63
0.54
250
0.45
0 — g VN 0.36

1999 2002 2005 2008 2011 2014 2017 2020

0.27
External Cites per Doc Cites per Doc \Q &8 018
0.5 0.09
0
0.25
1999 2002 2005 2008 2011 2014 2017 2020

0 Cites / Doc. (4 years)

@ Cites/ Doc. (3 years)

1999 2002 2005 2008 2011 2014 2017 2020 @ Cites/ Doc. (2 years)

% International Collaboration \’Q =22] Citable documents Non-citable documents \5‘\ =2}

a a



1.2k

600

0

- STOCK IS LIMITED
™ . soBEQUICK!

Indian Journal of

«— Show this widget in

Agricultural Sciences your own website
Agronomy and
Q 3 c:,i’ip mﬁiﬁ Just copy the code below
and paste within your html
best quartile
code:

S|R 2021
0.22 I <a href="https://www.scimag

powered by scimagajr.com

1999 2002 2005 2008 2011 2014 2017 2020

G SClmago Graphica

Explore, visually

communicate and make
sense of data with our
new data visualization

tool.

D

R\

7

Metrics based on Scopus® data as of April 2022

Dr. Nazeer 9 months ago

| could not found the web-link to login the Indian Journal of Agricultural Sciences to submit paper.
Please share link to login

reply

SCimago Team

0]

Melanie Ortiz 9 months ago

Dear Dr. Nazeer, thank you very much for your comment, we suggest you look for author's
instructions/submission guidelines in the journal's website or click on “How to Publish”

just above. Best Regards, SCImago Team

Hanmant Hariba Sakhare 11 months ago

Respected sir,

| have sent a manuscript entitled " Optimal Allocation of Watershed in
Semi-arid regions of Chittoor district by using Particle Swarm
Optimization Algorithm" under " The Indian journal of Agricultural
Science" dated on 14th April 2021. It has been more than 3 months, but
| have not get any response from the editorial board yet.

Hence, | request you mail me any response regarding its proceedings

reply



Source details

. . CiteScore 2021
Indian Journal of Agricultural Research 0.8 ®
Scopus coverage years: 1979, 1983, 1988, 1990, from 2012 to 2022
Publisher: Agricultural Research Communication Centre
ISSN: 0367-8245 E-ISSN: 0976-058X 3R§0§18 ®
Su bject area: CAgricuItural and Biological Sciences: Agronomy and Crop Science) CAgricuIturaI and Biological Sciences: Soil Science) )
(Agricultural and Biological Sciences: Hor‘ticulture) (Agricultural and Biological Sciences: Plant Science)
Source type: Journal oNIP 2021 ®
' 0.547
View all documents » | | Set document alert | [ Save to source list
CiteScore  CiteScore rank & trend ~ Scopus content coverage
X

i Improved CiteScore methodology

CiteScore 2021 counts the citations received in 2018-2021 to articles, reviews, conference papers, book chapters and data

papers published in 2018-2021, and divides this by the number of publications published in 2018-2021. Learn more »

CiteScore 2021 M CiteScoreTracker 2022 ®

O 8 398 Citations 2018 - 2021 O 9 456 Citations to date
*© " 513 Documents 2018 - 2021 *Z " 483 Documents to date

Calculated on 05 May, 2022 Last updated on 05 January, 2023 « Updated monthly

CiteScore rank 2021 ®

Category Rank Percentile

Agricultural and
Biological Sciences #286/370 22nd

Agronomy and
Crop Science

Agricultural and
Biological Sciences #116/145 20th

Soil Science

View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site ¢


https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=75138&docType=ar,re,cp,dp,ch&citedYear=2022,2021,2020,2019&years=2022,2021,2020,2019&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=75138&years=2022,2021,2020,2019&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

AAREREZRTY %
EERFPHRE
BEEREPURE

lMpocmoTp Bepcum Ha pycckom A3bike

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 71

Copyright © Elsevier B.V 71. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies 7.

& RELX


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

A-514

[1-5]

RESEARCH ARTICLE

Indian Journal of Agricultural Research, Volume Issue: ()

The Effect of Aeroponic Potato Seeds from the Tropical Lowland
and Highland Based on Size on the Growth and Yield to Become

Advanced Seeds by Irrigation

Eni Sumarni?, Loekas Soesanto?, Noor Farid?, Ardiansyah?

10.18805/IJARe.A-514

ABSTRACT

Background: Potato seed production with aeroponic technology can produce a large number of seeds, besides that it is also healthy
because it uses plant seeds from tissue culture. However, how the quality of aeroponic seeds produced to become the next seed
(growth capacity) has not been studied and scientifically informed. This research aimed to obtain the effect of aeroponic seed yields
from the low and high plains based on their size on the growth and yield into advanced seeds. Potato seeds used were from the
highland and lowland using aeroponic technology.

Methods: This research was conducted in the highland (1000 m above sea level) from April to July 2017. Seeds were classified as
S<1mg,1<Md<10gandL >10g. This research used a randomized block design with seven repetitions. The tried factors were as
follows: 1. The origin of aeroponic seeds (A): A, (lowland), A, (highland); 2. The size of aeroponic seeds (U): U, (S), U, (M), U, (L).
Plant growth parameters included plant height, number of leaves and number of tubers.

Result: The data obtained were analyzed using Duncan’s Multiple Range Test (DMRT) at the 5% level. Seeds of aeroponic yields of
various sizes that are planted using drip irrigation have the potential to become advanced seeds. The L-size aeroponic seeds from the

lowland produced an average of 5.9 tubers with an average weight of 68.4 g.

Key words: Aeroponic, Greenhouse, Highland, Lowland, Potato seed, Seed size.

INTRODUCTION

Potatoes are tubers that are widely planted throughout the
world; they have good nutrition and play a role in food
security (Ahmadvand et al., 2009; Karim et al., 2010).
According to FAO data (2007), the average production of
potato plants in Australia reached 35.9 tons per hectare,
while potato production in Indonesia is lower at 18 tons per
hectare. The low productivity of potatoes is caused by the
limited use of high-grade potato seeds among Indonesian
farmers. Such seeds are relatively expensive and seed
costs involve the largest proportion of total production costs
(Karim et al., 2010). It is estimated that in developing
countries, the cost of procuring potato seeds makes up 40
to 70% of the cost of crop production (Masarirambi et al.,
2012).

Potato seed production in Indonesia is still low due to
climate constraints, pests and plant diseases; it is also due
to the limited number of potato seed breeders. Generally,
the breeders still use the conventional cultivation method,
potato plants face insect and potato cyst nematoda problems
in their growing area as well as worldwide (Malik et al., 2018;
Mhatre et al., 2019; Priyank et al., 2019). Good-quality potato
seeds can be obtained quickly and the result is high enough
using aeroponic cultivation. Production technology of
aeroponic potato seeds has started to be studied and used
by some seed breeders in Indonesia in order to increase
the production of potato seeds. Commercial production of
aeroponic potato seeds has been developed in Korea and
China. In South America, this technology has been used
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successfully since 2006 (Otazu, 2010). The aeroponic
system in Peru’s International Potato Center (CIP) produces
more than 100 mini bulbs per plant. The production of
aeroponic potato tubers reached 1340 bulbs from 100 plants/
m? (Farran et al., 2006). In Indonesia, aeroponic technology
has been developed. The result of financial analysis of the
potato seed breeding business shows profitability with an
R/C ratio value of 2.38, while the result obtained from the
farmer breeder value is an R/C ratio equal to 2.08 (Tedy
et al., 2011). Aeroponic technology in Indonesia is also being
studied for application in lowlands with root zone cooling
(Sumarni, 2013; Sumarni et al., 2013a, b, ¢c; Sumarni et.al.,
2019). This technology is able to produce tubers of up to 14
tuber crops (Sumarni et al., 2013b). The production of
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aeroponic potato seeds producing 30-40 bulbs per plant in
tropical highland (Sumarni et al., 2011). A potato seed tuber
produced from aeroponic technology is a mini seed because
it is grown inside a greenhouse and the root hangs in the
air. Aeroponic potato seed production is profitable enough
and produces a healthy seed because it comes from early
seeds of tissue culture. However, how the quality of
aeroponic seed to be the next seed (growing power) has
not been further studied and informed scientifically.

Potato seeds are important in potato production (Rana
et al., 2013). Poor potato seeds can reduce yields by 20%
(Bentley and Vasques, 1998). The area of potato planting
in the highland in Indonesia contains mostly endemic viruses
and potato pests. Therefore, if the aeroponic potato seeds
from the lowland and highland can produce advanced seeds,
they can help the government reach self-sufficiency for
seeds. This research aimed to obtain the effect of aeroponic
seed yields from the lowland and highland based on their
size on the growth and yield into advanced seeds.

MATERIALS AND METHODS

This research was conducted in the highland (1000 m above
sea level) from April to July 2017. The potato seeds used
were derived from the highland and lowland with aeroponic
technology. Seeds were classified into sizes S, M and L.
Size S were aeroponic seeds with a size of < 1 mg, size
M: 1 <M< 10 g and size L > 10 g. The seeds used passed
dormancy three months after harvest. The potato seeds were
planted in a greenhouse with drip irrigation.

Drip irrigation

Drip irrigation system consist of pumps, main pipes, manipol
pipes, lateral pipes, and emitters, as well as other
components such as valves, pressure gauges, filters (sand
filter, disk filter and screen filter), faucets (ballvalve) and a
nutrient solution tank. The distribution of nutrient solution
with drip irrigation (drip system) is an open system; in other
words, the nutrient solution that is streamed to the plant is
not re-circulated. The pump is the driving force in the drip
irrigation system to drain nutrients from the reservoir bucket

Emitter

The Laleral Pipe

The Main Pipe

Spacing of 20 x 20 cm

to the plants. From the results of measurements that have
been carried out, the average discharge using a pump is
1.85 L/hour. The uniformity of dropper discharge for irrigation
with a pump was obtained a value of 79%. The drip irrigation
scheme is presented in Fig 1.

Experimental design and analytical data

The planting of aeroponic potato seeds with drip irrigation
in this research used a randomized block design (RBD) with
seven repetitions. The drip irrigation used consisted of seven
lateral pipes. The distance between plants was 20 cm x 20
cm. The size of the poly bag used was 35 cm x 35 cm in
diameter. Each lateral pipe contained 18 plants, so the
number of plants was 126 in total. The tried factors were as
follows: 1) The origin of aeroponic seed (A): Al (lowland),
A2 (highland), 2) The size of aeroponic seed (U): Ul (S),
U2 (M), U3 (L).

The potato seeds planted with drip irrigation were given
nutrients with a pH range of 6—6.5. Electric conductivity (EC)
at 1-1.5 mS/cm was provided at the beginning of planting
to 30 days after planting (HST) and at 1.5-2 mS/cm for plants
aged> 30 HST to harvest (90 HST). Plant growth parameters
included plant height, number of leaves and number of
tubers. The data obtained were analyzed using Duncant’s
Multiple Drop Test (DMRT) at the 5% level.

RESULTS AND DISCUSSION
Air temperature around greenhouse for planting
aeroponic potato seeds

The air temperature around the planting location has an
important effect on the growth and development of potato
crops. The maximum air temperature in the planting
greenhouse of potato seeds ranged from 24°C to a minimum
of 10°C. The maximum air temperature outside the
greenhouse ranged from 23°C to a minimum of 8°C (Fig 2).
This air temperature provided an optimal condition for the
growth and development of potato crops. High air
temperatures (25-32°C) have a negative impact on the potato
crop. Such temperatures can cause physiological defects
in potato plants (Rykaczewska, 2013). Based on the results

Water Pump

B

Nutrient Tank

Polybag

Fig 1: Drip irrigation application in this research.
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)

Temmperature (°C

Greenhouse In

Greenhouse Out

7:00

13:00
Time

19:00

Fig 2: Air temperature inside and outside of the greenhouse.

of this research, the growth of potato plants occurs quickly
at a temperature of 20-25°C, while tuberization and optimal
tuber development occur at a temperature of 15-20°C
(Rykaczewska, 1993; Van Dam et al., 1996).

Size of potato seeds for plant height growth

The size of the aeroponic seeds planted using drip irrigation
has a different effect on the plant height and number of
leaves. The highest average of potato plants at the age of
10 to 50 days after planting (DAP) is achieved in the size
of L-seed potatoes (51.24 cm) and in M-sized seeds at 50
days (46.96 cm). The height of potato plants aged 10 to 30
days at the M size seed was the same as S. On the other
hand the M (46.96 cm) size was higher than the size of S
(37.45 cm) seed at the age of 40 to 50 days after planting
(Table 1).

The use of the L potato seed size produced a higher
number of leaves than the M and S sizes, except at the
plant age of 40 and 50 HST, which did not differ in the number
of leaves between tuber sizes L (94.52 leaves) and M (77.45
leaves) (Table 2).

The size of the aeroponic potato seeds regarding the
advanced seed yield

The number of tubers produced showed that the potato
seeds from the lowland produce the largest number of tubers

Fig 3: Advanced seeds produced.

compared to tuber seeds from highland aeroponic yields.
The weight per tuber of the yield of potato seed production
in lowland was heavier than the seed from the highland (Fig 4
and 5). The largest number of tubers was produced by
aeroponic potato seeds from the lowland, with L-size (5.89
tubers) seed equal to the S size (4.86 tubers). Production
of potato tuber seeds in the lowland with L size (68.36 g)
results in the heaviest weight per tuber than the other sizes.
The weight result per tuber for tuber seed production in the
lowland for the M-size yield produce the same size as S
and is heavier than tuber seed production in the highland
for all seed sizes (L, M, and S).

Table 1 : Differences in the use of potato seed size on plant height aged 10 to 50 days

Plant height (cm)

Treatment

10 DAP 20 DAP 30 DAP 40 DAP 50 DAP
L 23.90 a 27.48 a 34.48 a 44.83 a 51.24 a
M 16.71 b 20.03 b 2472 b 3796 b 46.96 a
S 1451 b 16.07 b 20.86 b 31.27 ¢ 37.45b
The numbers in the same column followed by the same letters are no different in the DMRT test level of 5%.
Table 2: Differences in the use of potato seed size on the number of leaves aged 10 to 50 days.

Number of leaves

Treatment

10 DAP 20 DAP 30 DAP 40 DAP 50 DAP
L 68.81 a 7781 a 82.81 a 86.26 a 94.52 a
M 50.43 b 56.45 b 59.45 b 72.45 a 77.45 a
S 4736 b 49.48 b 54.15 b 66.69 b 71.69 b

The numbers in the same column followed by the same letters are no different in the DMRT test level of 5%.
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Fig 5: Differences in combination between the origin of potato seed production (lowland and highland) with tuber sizes (L, M and S)
on the weight per tuber.

The growth of plant height and the number of leaves
for L-size seeds have higher growth potential compared to
S- and M-size seeds. These results are consistent with a
previous study, in which plants from larger seed potato tubers
have higher growth potential than smaller seed tubers. The
large and the larger potato tubers show greater efficiency in
the overall use of metabolites, as measured by growth and
yield components at all levels of plant density, compared to
small and medium seeds. This has implications for the
duration of bulking, physiological growth and effects on the
yield obtained at harvest (Masarirambi et al., 2012).

Mini aeroponic seeds of the largest size (L) are
presumed to have decreased water content than M- and S-
size seeds. This allows the L-size seed to maintain
robustness longer in order to produce a greater plant height,
number of leaves and tuber yield compared to the M and S
sizes. These results are similar to results of a previous study,
as the larger microtubers have a shorter dormancy time and
show stronger growth capabilities. Starch content increases
in line with increasing microtuber size, with a distribution of
about 70-80% dry matter content. The amount of sugar is
positively related to the size of the potato. Internal factors
such as dry matter and carbohydrate content reveal that
microtuber potatoes follow potatoes grown in the field in all

aspects. The result shows that the size of microtubers can
be used as an index to assess their quality as seed potatoes,
and the size of the microtubers should be at least 0.5 g to
be used as potato seeds (Park et al., 2009). From the results
of this research, we also found that the aeroponic potato
seeds produced in the lowland have higher yield potential
than potato seeds that are aeroponically planted in the
highland. In this research, aeroponic seeds planted with drip
irrigation became advanced seeds, as showed in Fig 3.

CONCLUSION

Seeds of aeroponic yields of various sizes that are planted
using drip irrigation have the potential to become advanced
seeds. The result of statistical analysis shows that the
aeroponic seeds from the lowland (modified root) of the L
size have higher potency than aeroponic seeds from the
highland. The aeroponic seeds of the L size from the lowland
produced an average of 5.9 tubers at an average weight of
68.4 g.
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ABSTRAC

Background: Potato seed production with aeroponic technology can produce a large number of seeds, besides that it is also healthy

because it uses plant seeds from tissue culture. However, how the quality of asroponic seeds produced to become the next seed

(growth capacity) has not been studied and scianliaally informed. This research aimed to obfain the effect of asroponic seed yields

from the low and high plains based on their size on the growth and yield into advanced seeds. Potato seeds used were from the

highland and lowland using aeroponic technology.

Methods: This research was conducted in the highla (1000 m above sea level) from April to July 2017. Seeds were classified as

S=1mg,1=<Md<10gandL =10 g. This research used a randomized block design with seven repetitions. The tried factors were as
ows: 1. The origin of aeroponic seeds (A): A, (lowland), A, (highland); 2. The size of aeroponic seeds (U): U, (8), U, (M), U, (L).
ant growth parameters included plant h , number of leaves and number of tubers.

Result: The data obtained were analyzed using Duncan’s Multiple Range Test (DMRT) at the 5% level. Seeds of aeroponic yields of

various sizes that are planted using \rrigation have the potential to become advanced seeds. The L-size aeroponic seeds from the

lowland produced an average of 5.9 tubers with an average weight of 68.4 g.

Key words: Aeroponic, Greenhouse, Highland, Lowland, Potato seed, Seed size.

INTRODUCTION

Potatoes are tubers that are widely planted throughout the
warld; they have good nutrition and play Ie in food
security (Ahmadvand et al., 2009; Karim et al., 2010).
According to FAQ data (2007), the average production of
potato plants in Australia reached 35.9 tons per hectare,
while potato production in Indonesia is lower at 18 tons per
hectare. The low productivity of potatoes is caused by the
limited use of high-grade potato seeds among Indonesian
farmers. Such seeds are relatively expensive and seed
costs involve the largest proportion of total production costs
(Karim et al,, 2010). It is estimated that in developing
countries, the cost of procuring potato seeds makes up 40
to 70% of the cost of crop production (Masarirambi et al.,
2012).

Potato seed production in Indonesia is still low due to
climate constraints, pests and plant diseases; it is also due
to the limited number of potato seed breeders. Generally,
the breeders still use the conventional cultivation method,
potato plants face insect and potato cyst nemaioroblems
in their growing area as well as worldwide (Malik et al., 2018;
Mhatre et al., 2019; Priyank ef al., 2019). Good-quality potato
seeds can be obtained quickly and the result is high enough
using aeroponic cultivation. Production technology of
aeroponic potato seeds has started to be studied and used
by some seed Bleeders in Indonesia in order to increase
the production of potato seeds. Commercial production of
aeroponic potato seeds has been developed in Korea and
China. In South America, this technology has been used
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successfully since 2006 (Otazu, 2010). The aeroponic
system in Peru’s International Potato Center (CIP) produces
more than 100 mini bulbs per plant. The production of
aeroponic potato tubers reached 1340 bulbs from 100 plants/
m? (Farran et al., 2006). In Indonesia, aeroponic technology
has been developed. The result of financial analysis of the
potato seed breeding business shows profitability with an
R/C ratio value of 2.38, while the result obtained from the
farmer breeder value is an R/C ratio equal to 2.08 (Tedy
et al., 2011). Aeroponic technology in Indonesia is also being
studied for applniion in lowlands with root zone cooling
{Sumarni, 2013; Sumarni et al, 2013a, b, ¢; Sumarni et.al.,
2019). This technology is able to produce tubers of up to 14
tuber crops (Sumarni et al.,, 2013b). The production of
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aeroponic potato seeds producing 30-40 bulbs per plant in
tropical highland (Sumarni et al., 2011). A potato seed tuber
produced from aeroponic technology is a mini seed because
it is grown inside a greenhouse and the root hangs in the
air. Aeroponic potato seed production is profitable enough
and produces a healthy seed because it comes from early
seeds of tissue culture. However, how the quality of
aeroponic seed to be the next seed (growing power) has
not been further studied and informed scientifically.

Potato seeds are important in potato production (Rana
et al, 2013). Poor potato seeds can reduce yields by 20%
(Bentley and Vasques, 1998). The area of potato planting
in the highland in Indonesia contains mostly endemic viruses
and potato pests. Therefore, if the asroponic potato seeds
from the lowland and highland can produce advanced seeds,
they can help the government reach self-sufficiency for
seeds. This research aimed to obtain the effect of aeroponic
seed yields from the lowland and highland based on their
size on the growth and yield into advanced seeds.
MATERIALS AND METHODS 10
This research was conducted in the highland (1000 m above
sea level) from April to July 2017. The potato seeds used
were derived from the highland and lowland with aeroponic
technology. Seeds were classified into sizes S, M and L.
Size S were aeroponic seeds with a size of < 1 mg, size
M: 1 =M< 10 g and size L = 10 g. The seeds used passed
dormancy three months after harvest. The potato seeds were
planted in a greenhouse with drip irrigation.

Drip irrigation

Drip irrigation system consist of pumps, main pipes, manipol
pipes, lateral pipes, and emitters, as well as other
components such as valves, pressure gauges, filters (sand
filter, disk filter and screen filter), faucets (ballvalve) and a
nutrient solution tank. The distribution of nufrient solution
with drip irrigation (drip system) is an open system; in other
words, the nutrient solution that is streamed to the plant is
not re-circulated. The pump is the driving force in the drip
irrigation system to drain nutrients from the reservoir bucket

Emitier

The Lateral Pipe

rd !

Spacing of 20 x 20 em Tha Main Pipe

to the plants. From the results of measurements that have
been carried out, the average discharge using a pump is
1.85 L/hour. The uniformity of dropper discharge for irrigation
with a pump was obtained a value of 79%. The drip irrigation
scheme is presented in Fig 1.

Experimental design and analytical data

The planting ofaeroponic potato seeds with drip irrigation
in this research used a randomized block design (RBD) with
seven repetitions. The drip irrigation used consisted of seven
lateral pipes. The distance between plants was 20 cm = 20
cm. The size of the poly bag used was 35 cm = 35 ¢m in
diameter. Each lateral pipe contained 18 plants, so the
number of plants was 126 in total. The tried factors were as
follows: 1) The origin of aeroponic seed (A): A1 (lowland),
A2 (highland), 2) The size of aeroponic seed (U): U1 (S),
U2 (M), U3 (L).

The potato seeds planted with drip irrigation were given
nutrients with a pH range of 6-6.5. Electric conductivity (EC)
at 1-1.5 mS/cm was provided at th@Jeginning of planting
to 30 days after planting (HST) and .5—2 mS/cm for plants
aged> 30 HST to harvest (90 HST). Plant growth parameters
included plant height, number of leaves and number of
tubers. The dEFllobtained were analyzed using Duncant’s
Multiple Drop Test (DMRT) at the 5% level.

RESULTS AND DISCUSSION
Air temperature around greenhouse for planting
aeroponic potato seeds

The air t@erature around the planting location has an
important effect on the growth and development of potato
crops. The maximum air temperature in the planting
greenhouse of potato seeds ranged from 24°C to a minimum
of 10°C. The maximum air temperature outside the
greenhouse ranged from 23°C to a minimum of 8°C @ 2).
This air temperature provided an optimal condition for the
growth and development of potato crops. High air
temperatures (25-32°C) have a negativeimpact on the potato
crop. Such temperatures can cause physiological defects
in potato plants (Rykaczewska, 2013). Based on the results

Water Pumg

Nutrient Tank

™ Polybag

Fig 1: Drip irrigation application in this research.
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Fig 2: Air temperature inside and outside of the greenhouse.

of this research, the growth of potato plants occurs quickly
at a temperature of 20-25°C, while tuberization and optimal
tuber development occur at a temperature of 15-20°C
(Rykaczewska, 1993; Van Dam et al., 1996).

Size of potato seeds for plant height growth

The siaof the aeroponic seeds planted using drip irrigation
has a different effect on the plant height aranumber of
leaves. The highest average of potato plants at the age of
10 to 50 days after planting (DAP) is achieved in the size
of L-seed potatoes (51.24 ¢cm) and in M-sized seeds at 50
days (46.96 cm). The height of potato plants aged 10 to 30
days at the M size seed was the same as S. On the other
hand the M (46.9lcm) size was higher than the size of S
(37.45 cm) seed at the age of 40 to 50 days after planting
(Table 1).

The use of the L potato seed size produced a higher
number of leaves than the M and S sizes, except at the
plant age of 40 and 50 HST, which did notdiffer in the number
of leaves between tuber sizes L (94.52 leaves) and M (77.45
leaves) (Table 2).

The size of the aeroponic potato seeds regarding the
advanced seed yield

The number of tubers produced showed that the potato
seeds from the lowland produce the largest number of tubers

Table 1 : Differences in the use of potato seed size on plant height aged

Fig 3: Advanced seeds produced.

compared to tuber seeds from highland aeroponic yields.
The weight per tuber of the yield of potato seed production
in lowland was heavier than the seed from the highland (Fig 4
and 5). The largest number of tubers was produced by
aeroponic potato seeds from the lowland, with L-size (5.89
tubers) seed equal to the S size (4.86 tubers). Production
of potato tuber seeds in the lowland with L size (68.36 g)
results in the heaviest weight per tuber than the other sizes.
The weight result per tuber for tuber seed production in the
lowland for the M-size yield produce the same size as S
and is heavier than tuber seed production in the highland
for all seed sizes (L, M, and S).

o 50 days

Plant height (cm)

Treatment

10 DAP 20 DAP 30 DAP 40 DAP 50 DAP
L 23.90 a 2748 a 34.48 a 44 .83 a 5124 a
M 16.71 b 2003 b 2472 b 3796 b 46.96 a
g 1451 b 16.07 b 20.86 b 31.27 ¢ 3745 b
The numbers in the same column followed by the same letters are no different in the DMRT test level of 5%.
Table 2: Differences in the use of potato seed size on the number of leaves aged 10 to 50 days.

Number of leaves

Treatment

10 DAP 20 DAP 30 DAP 40 DAP 50 DAP
L 68.81 a 7781 a 82.81 a B86.26 a 94.52 a
M 5043 b 56.45 b 58.45 b 7245 a 7745 a
B 47.36 b 49.48 b 5415 b 66.69 b 7169 b

The numbers in the same column followed by the same letters are no different in the DMRT test level of 5%.
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The growth of plant height and the number of leaves
for L-size seeds have er growth potential compared to
S- and M-size seeds. These results are consistent with a
previous study, in which plants from larger seed pofato tubers
have higher growth potential than smaller seed tubers. The
large and the larger potato tubers show greater efficiency in
the overall use of metabolites, as measured by growth and
yield components at all levels of plant density, compared to
small and medium seeds. This has implications for the
duration of bulking, physiological growth and effects on the
yield obtained at harvest (Masarirambi et al., 2012).

Mini aeroponic seeds of the largest size (L) are
presumed to have decreased water content than M- and S-
size seeds. This allows the L-size seed maintain
robustness longer in order to produce a greater plant height,
number of leaves and tuber yield compared to the M and S
sizes. These results are similar to results of a previous study,
as the larger microtubers have a shorter dormancy time and
show stronger growth capabilities. Starch connt increases
in line with increasing microtuber size, with a distribution of
about 70-80% dry matter content. The amount of sugar is
positively related to the size of the potato. Internal factors
such as dry matter and carbohydrate content reveal that
microtuber potatoes follow potatoes grown in the field in all

i |

aspects. The result shows that the size of microtubers can
be used as an index to assess their quality as seed potatoes,
and the size of the microtubers should be at least 0.5 g to
be used as potato seeds (Park ef al, 2009). From the results
of this research, we also found that the aeroponic potato
seeds produced in the lowland have higher yield potential
than potato seeds that are aeroponically planted in the
highland. In this research, aeroponic seeds planted with drip
irrigation became advanced seeds, as showed in Fig 3.

CONCLUSION

Seeds of aeroponic yields of various sizes that are planted
using drip irrigation have the potential to become advanced
seeds. The result of statistical analysis shows that the
aeroponic seeds from the lowland (modified root) of the L
size have higher potency than aeroponic seeds from the
highland. The aeroponic seeds of the L size from the lowland
produced an average of 5.9 tubers at an average weight of
68.4 g.

ACKNOWLEDGEMENT

We thank Kemenristekdikti for the National Strategic Grant
funding (no. 2045/UN23.14/PN/2017) that was givenin 2017
so0 this research could be conducted.

11
Indian Journal of Agricultural Research




The Effect of Aeroponic Potato Seeds from the Tropical Lowland and Highland Based on Size on the Growth and Yield to...

REFERENCES

Ahmadvand, G, Mondani, F and Golzardi, F. (2008). Effect of crop
plant density on critical period of weed competition in
potato. Scientia Horticulturae. 121: 249-254.

Bentley, J and Vasques, D. (1998). The Seed Potato System in
Bolivia: Organizational Growth and Missing Links. Network
Paper No. 85. London, England: Overseas Development
Intemational (ODI1). 11 p.

[FAO] Food and Agriculture Organization. (2007). Food and
Agricultural Commodities Production. hitp:/facstatfao.org/
site/339/default.aspx [08 Augustus 2011].

Farran, |. and Castel, M. (2006). Potato minituber production using
aeroponics: Effect of plant density and harvesting intervals.
American Journal Potato Research. 83: 47-53.

Karim, M.R., Hanif, M_M., Shahidullah, S.M., Rahman, M_A., Akanda,
AM and Khair, A. (2010). Virus free seed potato production
through sprout cutting technique under net-house. African
Journal Biotechnology. 9: 5852-5858.

Malik, K., Kumar, P. and Kumar, M. (2018). Pctato seed crop will
be affected more by vectors under changing climatic
conditions. Indian J. Agric. Res. 33(3): 173-176.

Masarirambi, M.T., Mandisodza, F.C., Mashingaidze, A.B and
Bhebhe, E. (2012). Influence of plant population and seed
tuber size on growth and yield components of potato
(Solanum tuberosum). International Journal of Agriculture
and Biology. ISSN Print: 1560-8530; ISSN Online: 1814-
9596.

Mhatre, P.H., Diwa, K.L., Venkatasalam, E.P., Bairwa, A., Sudha,
R and Berliner, J. (2019). Potato cyst nematode: A hidden
enemy of potato cultivation in hills. Bhartiya Krishi
Anusandhan Patrika. 34(1): 560-53.

Otazu, V. (2010). Manual on Quality Seed Potato Production Using
Aeroponics. Lima, Peru: International Potato Center
(CIP).

Park, 8. W., Jeon, J.H., Kim, H.S.. Hong, S.J., Swath, C and Joung,
H. (2009). The effect of size and quality of potato
microtubers on quality of seed potatoes in the cultivar
‘Superior’. Scientia Horticulturae. 120: 127-129.

Priyank, H.M., Divya, K.L., Venkatasalam, E.P., Bairwa, A., Sudha,
R. and Bediner, J. (2019). Potato cyst nematode: A hidden
enemy of potato cultivation in hills. Indian J. Agric. Res.
34(1): 50-53.

Rana, R.K., Sharma, M., Arya, S. Kadian, M.S. and Singh, B.P.
(2013). Seed potato utilization pattern and its impact
on farmers profitability in Karnataka. Indian J. Agric. Res.
47(6): 488-495.

Rykaczewska, K. (1993). Effect of temperature during growing
season and physioclogical age of minitubers on potato
plant development and vyield. Bulletin of the Potato In-
statute. 42(1): 39-46.

Rykaczewska, K. (2013). The impact of high temperature during
growing season on potato cultivars with different response
to environmental stresses. American Journal of Plant
Sciences. 4: 2386-2393.

Sumarni, E. (2013). Pengembangan zone cooling system untuk
produksi benih kentang secara aeroponik di dataran
rendah tropika basah. Diserasi, Institut Pertanian Bogor.
IPB. Bogor.

Sumami, E., Ardiansyah and Sumartono, GH. (2011). Pengembangan
produksi benih kentang di sentra Banjarnegara. Laporan
Riset Unggulan Daerah. Kerjasama Unsoed-Balai
Penelitian dan Pengembangan Propinsi Jawa Tengah.

Sumarni, E., Herry, S., Kudang, B.S and Saptomo, S.K. (2013a).
Aplikasi pendinginan zona perakaran (root zone cooling)
pada produksi benih kentang menggunakan sistem asroponik.
Journal Agronomy. Indonesia. 41: 164-159.

Sumarni, E., Herry, S., Kudang, B.S. and Saptomo, S.K. (2013b).
Perpindahan panas pada aeroponik chamber dengan
aplikasi zone cooling. Jurnal Biofisika. 9: 8-19.

Sumarni, E., Herry, S., Kudang, B.S and Saptomo, S.K. (2013c). Seed
potato production using aeroponics system with zone
cooling in wet tropocal lowlands. Proceeding. Second
Asia Pacific Symp. on Postharvest Research, Education
and Extension. Eds. Acta Hort. 1011. ISHS.

Sumarni, E., Noor, F., Loekas, S., Darjanto and Ardiansyah (2019).
Effect of Electrical Conductivity (EC) in the Nutrition
Solution on Aeroponic Potato Seed Production with Root
Zone Cooling Application in Tropical Lowland, Indonesia
Agricultural Engineering International: CIGR Journal
Open access, hitp://www.cigrjoumal.org. 21(2): 70-77.

Tedy S., Endjang, S and Taemi, F. (2011). Peluang usaha penangkaran
bibit kentang di Jawa Barat. Buletin Hasil Kajian 1(1): 1-4.

Van Dam, J., Kooman, P.L and P.C. Struik. (19986). Effects of
temperature and photoperiod on early growth and final
number of tubers in potato (Solanum tuberosum L.).
Potato Research. 39(1): 51-62. http:/idx.doi.org/10.1007/
BF02358206.




The Effect of Aeroponic Potato Seeds from the Tropical

Lowland and Highland Based on Size on the Growth and Yield
to Become Advanced Seeds by Irrigation

ORIGINALITY REPORT

17. 14, 144 1«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

oak.kribb.re.kr

Internet Source

2%

cigrjournal.org

Internet Source

2%

Eni Sumarni, Loekas Soesanto, Whidiatmoko
Herry Purnomo, Priswanto Priswanto. "The
Effect of Light Distance on Aeroponic Potato
Seed Production in The Tropical High Land",
Jurnal Teknik Pertanian Lampung (Journal of
Agricultural Engineering), 2022

Publication

T

Eni Sumarni, Priswanto Priswanto, Zaroh
Irayani. "Application of Electrical Conductivity
(EC) for Some Potato Varieties in the
Aeroponically Seed Production with Root Zone
Cooling and Evaporative Cooling in Tropical
Lowlands", Jurnal Teknik Pertanian Lampung
(Journal of Agricultural Engineering), 2022

Publication

T




C Nufus, A Abdullah, Nurjanah.
"Characteristics of green seaweed salt as
alternative salt for hypertensive patients"”, IOP

Conference Series; Earth and Environmental
Science, 2019

Publication

T

arccarticles.s3.amazonaws.com

Internet Source

T

BH B

docplayer.net

Internet Source

T

garuda.kemdikbud.go.id

Internet Source

(K

jurnal.fp.unila.ac.id

Internet Source

T

—
o

repository.ipb.ac.id

Internet Source

T

—_—
—

arccjournals.com

Internet Source

(K

—_
N

Karseno, T Yanto. "The type and distribution
of sap preservatives used by farmers in
Kebasen District, Banyumas Regency,
Indonesia", IOP Conference Series: Earth and
Environmental Science, 2019

Publication

T

Lemma Tessema, Wassu Mohammed, Tesfaye
Abebe. "Evaluation of Potato (Solanum

<1%



tuberosum L.) Varieties for Yield and Some
Agronomic Traits", Open Agriculture, 2020

Publication

Wira Hadianto, Dewi Junita, Yuliatul Muslimah, <1 o
Nana Ariska, Sumeinika Fitria Lizmah,
Agustinur, Usman Arifin. "Drought tolerance
test of various potential local rice genotypes
in Aceh West-South Region at vegetative
stages", IOP Conference Series: Earth and
Environmental Science, 2021

Publication

"Genomic Designing of Climate-Smart <1 o
Vegetable Crops", Springer Science and ’
Business Media LLC, 2020

Publication

"The Potato Genome", Springer Science and
| | <lu
Business Media LLC, 2017

Publication

agronomyjournal.usamv.ro

Internet Source <1 %
businessdocbox.com

18 Internet Source <1 %
eprints.unram.ac.id

Internet Source <1 %

aruda.ristekbrin.go.id
%ternetSource g <1 %




scholar.sun.ac.za 1
21 Internet Source < %

O. D. Ojo, A. A. Kintomo, E. A. Akinrinde, M. O.
Akoroda. "Comparative Effect of Phosphorus
Sources for Grain Amaranth Production”,

Communications in Soil Science and Plant
Analysis, 2007

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



