Accredited by RistekDikti
Decree No.: 30/E/KPT/2018

ISSN 1411-F525; E-ISSN 2461-0399
Vol. 21 No. 2, September 2021

J URNAL

HAMA DAN PENYAKIT
TUMBUHAN TROPIKA

Journal of Tropical Plant Pests and Diseases

‘

Cross ication of ic Fungi Raw B Loekas

Lintang Yunita Sari,

l:nmmlng Fusarium Wilt of Chili Bndlnp

of Celery ial Oils (Apium L) Against
Frugiperda (Lepi idae) in the |

Molecular Identification of Pepper yellow leaf curl indonesia Virus on
Chili Pepper in Nusa Penida Island

Endang Mugiastuti, & Abdul Manan

Trisnani Alif & Fita Fitriatul Wahidah

Cogongrass Root Extract from Five Different Soils Types for
Purple Blotch and Increasing Growth and Yield of Shallots

Natural Infection of Tobacco Mosaic Virus on Butternut Squash in Bali,

Dewa Gede Wiryangga Selangga
& Listihani

i, Loekas Subandi Nur,
& Nur Prihatiningsih

Listihani, Dewa Gede Wiryangga
& Mimi i

Rapid Screening of Phytopathogenic Erwinia Sp. of Two Potato Varieties
(Spunta and Desiree) from Algerian Agricultural Fields

Diversity and Abundance of Nematodes in Guava (Psidium Guajava L.)
Cultivation in Lampung

Response of Six Chili Varieties to Anthracnose Disease Caused by
Colletotrichum Acutatum and C. Gloeosporioides

Diversity of Fruit Flies (Diptera: Tephritidae) Attracted by Me Lure in Csc-Bg
Germplasm Carambola Plantation

Effect of Host-Larval Diet on the Host Acceptance and Host Suitability of the
Egg Parasitoid Telenomus remus Nixon (Hymenoptera: Scelionidae) on

Slimane Mokrani & El-hafid Nabti

Nabilah, | Gede Swibawa, Radix Suharjo,
& Yuyun Fitriana

Ambar Yuswi Perdani, Yashanti Berlinda
Paradisa, Wahyuni, Sri Indrayani, Yuli
Sulistyowati, & Yani Cahyani

Indira Riastiwi, Yashanti Berlinda

Paradisa, Yasper Michael Mambrasar,

Marlin Ilmlnm Raunsai, Urip
Slamet Diah

Fin Sari, Tri Ratna Sulistiyani,
& Leberina Kristina lbo

i, Nurul

Adha Sari, Damayanti Buchori,
& Ihsan Nurk:

%
i

J. Hama dan Penyakit
Tumbuhan Troplka

Vol. 21 | No. 2 ‘ B2 - 163 ‘

Bandar Lampung ISSN 14117323
September 2021

[E4SSN 2401-0389




Home About ¥ Policy ¥ Submissions ¥ Current Archives Enter keywords..

JOURNAL OF TROPICAL PLANT PESTS

A N D D I S E A S E S @ jhpt.tropika@fp.unila.ac.id e-ISS

jhpt.tropika@gmail.com  p-ISS



http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/index
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

Home About ¥ Policy ¥ Submissions ¥ Current Archives

Articles

CROSS APPLICATION OF ENTOMOPATHOGENIC FUNGI RAW
SECONDARY METABOLITES FOR CONTROLLING FUSARIUM WILT OF
CHILI SEEDLINGS

8, Loekas Soesanto, Lintang Yunita Sari, Endang Mugiastuti, Abdul Manan

Foct
4 DOI: https: //doi.org /10.23960 /jhptt.22182-90
+ih Abstract views: 627 = PDF downloads: 501 Abo
Edit
82-90 P
e [er] |
Sub:
REPELLENCY OF CELERY ESSENTIAL OILS (Apium graveolens L.) AGAINST b
Spodoptera frugiperda (Lepidoptera: Noctuidae) IN THE LABORATORY e
‘& Trisnani Alif, Fita Fitriatul Wahidah Arti
& DOL https: //doi.org/10.23960,/jhptt.22191-96 R-W
+if Abstract views: 384 @ PDF downloads: 579 Ope
91-96 Pages C] Plag
Arti
Pub!
MOLECULAR IDENTIFICATION OF Pepper yellow leaf curl Indonesia virus Cop,
ON CHILI PEPPER IN NUSA PENIDA ISLAND
‘8, Dewa Gede Wiryangga Selangga, Listihani
4 DOI: https: //doi.org /10.23960 /jhptt.22197-102
+ih Abstract views: 808 = PDF downloads: 677 S
97-102 Pages
[em] |
[
COGONGRASS ROOT EXTRACT FROM FIVE DIFFERENT SOILS TYPES FOR :
SUPPRESSING PURPLE BLOTCH AND INCREASING GROWTH AND YIELD C
OF SHALLOTS
‘&, Rokhlani, Loekas Soesanto, Subandi Nur, Nur Prihatiningsih
4. DOI: https: //doi.org/10.23960 /jhptt.221103-115
+ii Abstract views: 286 = PDF downloads: 176
103-115 Pages B
NATURAL INFECTION OF Tobacco mosaic virus ON BUTTERNUT SQUASH
IN BALI, INDONESIA
&, Listihani, Dewa Gede Wiryangga Selangga , Mimi Sutrawati
4 DOI: https: //doi.org /10.23960 /jhptt.221116-122
+h Abstract views: 420 ez PDF downloads: 290
116-122 Pages B
RAPID SCREENING OF PHYTOPATHOGENIC Erwinia sp. OF TWO POTATO
VARIETIES (SPUNTA AND DESIREE) FROM ALGERIAN AGRICULTURAL
FIELDS
‘&, Slimane Mokrani, El-hafid Nabti S
1

4 DOL https: //doi.org/10.23960/jhptt.221123-133
#ih Abstract views: 386 @ PDF downloads: 263

123-133 Pages C]

DIVERSITY AND ABUNDANCE OF NEMATODES IN GUAVA (Psidium guajava
L.) CULTIVATION IN LAMPUNG

‘&, Nabilah, I Gede Swibawa, Radix Suharjo, Yuyun Fitriana

TOTAL CITATIONS


http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/index
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/587
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/587
https://doi.org/10.23960/jhptt.22182-90
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/588
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/588
https://doi.org/10.23960/jhptt.22191-96
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/591
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/591
https://doi.org/10.23960/jhptt.22197-102
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/593
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/593
https://doi.org/10.23960/jhptt.221103-115
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/592
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/592
https://doi.org/10.23960/jhptt.221116-122
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/601
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/601
https://doi.org/10.23960/jhptt.221123-133
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/602
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/602
https://doi.org/10.23960/jhptt.221134-143
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/submission/wizard
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/focussandscope
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/editorialTeam
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorguidelines
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/peerreviewprocess
https://docs.google.com/document/d/1DMpvr_jLuqXJaEyg01lngUbJ-7K1cgHd/edit?usp=share_link&ouid=113300354489446406393&rtpof=true&sd=true
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/RWCPolicy
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/openaccessstatement
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/plagiarismcheck
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorfees
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/publicationethics
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/copyrightnotice
https://suggestor.step.scopus.com/progressTracker/index.cfm?trackingID=CFE3DB7B462CF033
https://search.crossref.org/?q=JURNAL+HAMA+DAN+PENYAKIT+TUMBUHAN+TROPIKA
http://sinta.ristekbrin.go.id/journals/detail?id=711
https://sinta.kemdikbud.go.id/journals/profile/711
http://statcounter.com/p10840664/?guest=1
http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-year-01.png
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/587/495
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/588/496
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/591/504
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/593/505
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/592/506
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/601/507
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

Home About ¥ Policy ¥ Submissions ¥ Current Archives

Contact

Editorial Team Peer Review Process Author Guidelines All Issues
werr Journal Histor; Open Access Statement Privacy Statement Search
o Vemm———  RESPON; P CuI T VARIETIES TO / Y )SE DISEASE CAUSE_
7 iAbout the J Others Publication Ethics

BY Collet....chum acutatum AND C. gloe
‘8, Ambar Yuswi Perdani, Yashanti Berlinda Paradisa, Wahyn

Copyright Notice
ayau, Yuli Sulistyowati, Yani Cahyani

Author fees

T

&) DOL https://doi.org/10.23960 /jhptt.221144-150
+ii Abstract views: 332 = PDF downloads: 300

Editorial Office
. . o 144-150 Pages -
Agricultural Biotechnology Building, 1st Floor, Faculty of Agriculture, Universitas Lampung, Indonesia

JI. Prof. Sumantri Brojonegoro I, Bandar Lampung 35145 Indonesia

Telp: +62-721-787029
S -opil: DIVERSITY OF FRUIT FLIES (DIPTERA: TEPHRITIDAE) ATTRACTED BY ME
\HWRJ:% IN GSC-BG GERMPLASM. CARAMBOLA PLANTATION

&, Indira Riastiwi, Yashanti Berlinda Paradisa, Yasper Michael Mambrasar, Marlin Megalestin Raunsai, Urip
Perwitasari, Slamet Diah Volkandari, Nurul Fitri Sari, Tri Ratna Sulistiyani, Leberina Kristina Ibo

Copyright @

4 DOL https: //doi.org,/10.23960/jhptt.221151-157
4+ Abstract views: 204 = PDF downloads: 207

151-157 Pages C]

EFFECT OF HOST-LARVAL DIET ON THE HOST ACCEPTANCE AND HOST
SUITABILITY OF THE EGG PARASITOID Telenomus remus NIXON
(Hymenoptera: Scelionidae) ON Spodoptera frugiperda J. E. Smith
(Lepidoptera: Noctuidae)

8, Adha Sari, Damayanti Buchori, Ihsan Nurkomar

4’ DOI: https: //doi.org /10.23960 /jhptt.221158-165
4+ Abstract views: 328 @ PDF downloads: 221

158-165 Pages C]

134-143 Page ¢ 1 and Scope Online Submissions & PDI prent Issue

%0


http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/602
https://doi.org/10.23960/jhptt.221134-143
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/605
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/605
https://doi.org/10.23960/jhptt.221144-150
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/451
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/451
https://doi.org/10.23960/jhptt.221151-157
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/600
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/600
https://doi.org/10.23960/jhptt.221158-165
http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-year-01.png
http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-countries-01.png
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/contact
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/editorialTeam
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/history
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/focusandscope
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/peerreviewprocess
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/openaccessstatement
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/other
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions#authorGuidelins
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/privacy
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/publicationEthics
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/copyrightnotice
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorfees
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/view/46
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/search/search
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/602/508
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/605/509
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/451/510
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/600/511
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

Home About ¥ Policy ¥ Submissions ¥ Current Archives Enter keywords..

JOURNAL OF TROPICAL PLANT PESTS

A N D D I S E A S E S @ jhpt.tropika@fp.unila.ac.id e-ISS

jhpt.tropika@gmail.com  p-ISS



http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/index
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

Home About ¥ Policy ¥ Submissions ¥ Current Archives

Editorial Team

Editor in Chief

2. Prof. Rosma Hasibuan
@ Scopus ID : 9744192200
) https://orcid.org/0000-0002-0865-2498
@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

Focu

Abo

Associate Editor Edit

Autl

&. Prof. Purnomo
@ Scopus ID : 57217191497 Subi
) https://orcid.org/0000-0001-6132-3936

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia Peer

Arti

R-W

Editorial Boards Ope
&. Dr. Mureed Husain Plag

@ Scopus ID : 55979629300 At

) https: //orcid.org,/0000-0001-9957-5629 rt

@ Economic Entomology Research Unit (EERU), King Saud University, Kingdom of Saudi Arabia Pub!

Cop;

&. Prof. Md. Shahinur Kabir
@ ScopusID: -
} https: //orcid.org/0000-0002-0411-7797
@ Department of Botany Jahangirnagar University, Savar, Dhaka, Bangladesh

2. Dr. Anil Kumar Dubey
@ Scopus ID : 16229837900

} https: //orcid.org/0000-0003-0831-9780
@ Zoological Survey of India Andaman and Nicobar Regional Centre c

A\ \/

; &. Prof. Kamaruzaman Sijam
- @ Scopus ID : 24554033800

) https: //orcid.org/0000-0002-2291-8520
' @ University Putra Malaysia, Malaysia

&. Dr. Ayaka Hieno
@ Scopus ID : 55786242000
) https://orcid.org/0000-0001-5019-2336
@ River Basin Research Center, Gifu University, Japan

&, Dr. Mingzhu Li
@ Scopus ID :35324608900
) https: //orcid.org/0000-0001-8078-333X
@ College of Life Science, Shaanxi Normal University, China

&, Prof. Alexander N Ignatov
@ Scopus ID :25630235500
) https: //orcid.org/0000-0003-2948-753X
@ Faculty of Agriculture, People's Friendship (RUDN) University of Russia, Moscow, Russian Federation St

&, Prof. Patricia Machado Bueno Fernandes
@ Scopus ID :7102795076
) https: //orcid.org,/0000-0003-2695-3638
; @ Federal University of Espirito Santo-UFES Vitoria, ES, Brasil

TOTAL CITATIONS

s 2. Prof. E-Hafid Nabti


http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/index
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/submission/wizard
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/focussandscope
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/editorialTeam
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorguidelines
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/peerreviewprocess
https://docs.google.com/document/d/1DMpvr_jLuqXJaEyg01lngUbJ-7K1cgHd/edit?usp=share_link&ouid=113300354489446406393&rtpof=true&sd=true
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/RWCPolicy
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/openaccessstatement
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/plagiarismcheck
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorfees
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/publicationethics
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/copyrightnotice
https://suggestor.step.scopus.com/progressTracker/index.cfm?trackingID=CFE3DB7B462CF033
https://search.crossref.org/?q=JURNAL+HAMA+DAN+PENYAKIT+TUMBUHAN+TROPIKA
http://sinta.ristekbrin.go.id/journals/detail?id=711
https://sinta.kemdikbud.go.id/journals/profile/711
http://statcounter.com/p10840664/?guest=1
http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-year-01.png
https://scholar.google.co.id/citations?user=g01cW6kAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=9744192200
https://orcid.org/0000-0002-0865-2498
https://scholar.google.co.id/citations?user=wq_84OwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57217191497
https://orcid.org/0000-0001-6132-3936
https://scholar.google.com/citations?user=O8ibLlQAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55979629300
https://orcid.org/0000-0001-9957-5629
https://orcid.org/0000-0002-0411-7797
https://www.scopus.com/authid/detail.uri?authorId=16229837900
https://orcid.org/0000-0003-0831-9780
https://scholar.google.com.my/citations?hl=en&user=sK33Ll0AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=24554033800
https://orcid.org/0000-0002-2291-8520
https://www.scopus.com/authid/detail.uri?authorId=55786242000
https://orcid.org/0000-0001-5019-2336
https://www.scopus.com/authid/detail.uri?authorId=35324608900
https://orcid.org/0000-0001-8078-333X
https://www.scopus.com/authid/detail.uri?authorId=25630235500
https://orcid.org/0000-0003-2948-753X
https://scholar.google.com.br/citations?user=f8GO_c4AAAAJ&hl=pt-BR
https://www.scopus.com/authid/detail.uri?authorId=7102795076
https://orcid.org/0000-0003-2695-3638
https://scholar.google.com.br/citations?hl=pt-BR&user=Q3sYCDgAAAAJ
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

Home About ¥ Policy ¥ Submissions ¥ Current Archives

RGP St M LI M T S M TR A S DR e Bty £ i
_ Focus and Scope Online Submissions

Editorial Team Peer Review Process Author Guidelines

H 2,>®r. Purnama Hidayat Open Access Statement Privacy Statement

e@uﬁqmpus ID : 24284075000 Others Publication Ethics
https: //0r01d org/OOOO 0001~ 9507 6275

Copyright Notice

Author fees

Edit 2. Dr. Asep Nugraha Ardiwinata

., @, Scopus ID : 56862196100 , o

g gy Suilding, 1st Floor, Faculty of Agriculture, Universitas Lampung, Indonesia
y I, Bandar Lz y 35145 1 S

T BHemaH ﬁrl'tlorr{(]r:ﬂ)glc‘al S)ométg}(zﬁﬁi)?lfhdonesia

pea@fp.unila.ac.id; jhpt.tropika@gmail.com

- Jurnal Hama dan Penyakit Tumbuhan Tropika : Journal of Tropical Plant Pests and Diseases

2. Ani Widiastuti, Ph.D.

@ Scopus ID : 36700779600

https://orcid.org/0000-0001-6745-5614

@ Indonesian Phytopathological Society (PFI), Indonesia

Editorial Advisory Board

Current Issue

All Issues

Search

2. Badrulhadza Amzah, M. Sc.

. @ ScopusID: 56382955100

https: //orcid.org/0000-0002-3408-5052

A @ Malaysian Agricultural Research and Development Institute (MARDI), Malaysia

2. Dr. Masanto, S.P, M. Sc.

@ Scopus ID : 57210809191

|5} https://orcid.org/0000-0002-3732-9796

@ Indonesian Agricultural Quarantine Agency, Indonesia

&. Dr. Joseph Mwafaida Mghalu

@ Scopus ID : 6503942466
https://orcid.org/0000-0002-5083-2249
Pwani University, Kenya

&, Dr. Peter Ridland

@ Scopus ID : 8250798900
https://orcid.org/0000-0001-6304-9387
@ University of Melboune-Australia, Australia

&. Dr. Merle B. Shepard
@ Scopus ID : 7006316680

@ Clemson University-USA, United States

&. XinXie, Ph.D.
@ ScopusID: -

@ Department of Plant Protection, College of Agriculture, Guizhou University, Guiyang, China

&. Dr. Magnus C. Nwoko
@ ScopusID: -

@ Federal University of Technology, Owerri, Imo State, Nigeria

&. Parwito,S.P. M.P.

@ Scopus ID : 57205057699

|5} https: //orcid.org/0000-0003-2684-7202

@ Departement of Agrotechnology, Faculty of Agriculture, Universitas Ratu Samban, Indonesia



http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-year-01.png
http://jhpttropika.fp.unila.ac.id/public/site/images/jurnaladm/by-countries-01.png
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/contact
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/editorialTeam
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/history
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/focusandscope
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/peerreviewprocess
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/openaccessstatement
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/other
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/submissions#authorGuidelins
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/privacy
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/publicationEthics
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/copyrightnotice
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/authorfees
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/view/46
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/search/search
https://scholar.google.com.br/citations?hl=pt-BR&user=Q3sYCDgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=18038216100
https://orcid.org/0000-0002-8607-0522
https://scholar.google.co.id/citations?user=i48YM4IAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=24284075000
https://orcid.org/0000-0001-9507-6275
https://scholar.google.co.id/citations?user=02Onf_oAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56862196100
https://scholar.google.co.id/citations?user=InS9ydQAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=36700779600
https://orcid.org/0000-0001-6745-5614
https://scholar.google.com/citations?hl=en&user=_ohOjTUAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56382955100
https://orcid.org/0000-0002-3408-5052
https://scholar.google.com/citations?user=qfMBG5AAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57210809191
https://orcid.org/0000-0002-3732-9796
https://www.researchgate.net/profile/Joseph_Mghalu
https://www.scopus.com/authid/detail.uri?authorId=6503942466
https://orcid.org/0000-0002-5083-2249
https://www.scopus.com/authid/detail.uri?authorId=8250798900
https://orcid.org/0000-0001-6304-9387
https://www.scopus.com/authid/detail.uri?authorId=7006316680
http://scholar.google.co.id/citations?user=27tokxcAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57205057699
https://orcid.org/0000-0003-2684-7202
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/current
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/issue/archive

2. Dr.Rr. Siti Astuti ,S.P., M.Sc.
@ ScopusID: -

| .

e Politeknik Pembangunan Pertanian Yogyakarta Magelang, Indonesia

&. Sri Widinugraheni S.P., M.Sc.

@ Scopus ID : 57204315822

{2} https://orcid.org/0000-0001-9775-9096
@ Universitas Nusa Cendana, Indonesia

& Dr. Fransina Latumahina, S.Hut,.M.P.IPP.

@ Scopus ID : 56512353200

{2} https://orcid.org/0000-0002-0679-9314

@ Faculty of Agriculture, Universitas Pattimura Ambon, Indonesia

&, Dr. Arminudin Ahmad Taufig, S.P., M.Sc.
@ Scopus ID : 57217152127

© UIN Sulthan Syarif Kasim Riau, Indonesia

&. Dr. Sempurna Ginting

@ Scopus ID : 57189362230

{2} https://orcid.org/0000-0002-2966-7293

@ Faculty of Agriculture, Universitas Bengkulu, Indonesia

&, Yusup Hidayat ,Ph.D.

@ Scopus ID : 55795277800

{2} https://orcid.org/0000-0001-9957-5629

@ Department of Plant Pests and Disease, Faculty of Agriculture, Universitas Padjadjaran, Indonesia

&, Dr.Ir. Haryuni ,M.P.

@ Scopus ID : 57195403175

{2} https://orcid.org/0000-0002-2574-5506
@ Universitas Tunas Pembangunan, Indonesia

&. Agustin Zarkani ,S.P.,M.Si.,Ph.D.

g @ Scopus ID : 57201688061

: ﬂ,. (&) https://orcid.org/0000-0001-9837-5019
“ @ Universitas Bengkulu, Indonesia

&. Prof. Salamiah

@ Scopus ID : 57207780619

{2} https://orcid.org/0000-0003-0568-1776

@ Department of Plant Protection, Universitas Lambung Mangkurat, Indonesia

&. Dr. Danarsi Diptaningsari, S.P.,M.Si.
@ Scopus ID : 57210592262

@ Lampung Assessment Institute for Agricultural Technology (AIAT), Indonesia

&. Dr.Ir. Rein Estefanus Senewe, M.Sc.
@ ScopusID: -

@ Maluku Assessment Institute for Agricultural Technology (AIAT), Indonesia

&. Dr. Mimi Sutrawati ,S.P.,M.Si.

@ Scopus ID : 57215577856

{2} https://orcid.org/0000-0001-6896-615X
@ Universitas Bengkulu, Indonesia



https://scholar.google.com/citations?user=RNLq5L0AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57204315822
https://orcid.org/0000-0001-9775-9096
https://scholar.google.co.id/citations?user=-MW-E7MAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=56512353200
https://orcid.org/0000-0002-0679-9314
https://scholar.google.co.id/citations?user=Kiq8N9YAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57217152127
https://scholar.google.co.id/citations?user=n0eLPigAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57189362230
https://orcid.org/0000-0002-2966-7293
https://scholar.google.co.id/citations?user=qk1sETwAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=55795277800
https://orcid.org/0000-0001-9957-5629
http://scholar.google.co.id/citations?user=5gQk-PEAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57195403175
https://orcid.org/0000-0002-2574-5506
https://scholar.google.com/citations?user=AzqlFpAAAAAJ&hl=tr
https://www.scopus.com/authid/detail.uri?authorId=57201688061
https://orcid.org/0000-0001-9837-5019
https://scholar.google.com/citations?user=iyLLVu4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57207780619
https://orcid.org/0000-0003-0568-1776
https://scholar.google.com/citations?user=tpfZJakAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57210592262
https://scholar.google.co.id/citations?user=WnIlxGEAAAAJ&hl=en
https://scholar.google.com/citations?user=AkN0RY4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57215577856
https://orcid.org/0000-0001-6896-615X

&, Prof. Hamim Sudarsono

@ Scopus ID : 57207848215

https://orcid.org/0000-0003-4599-3520

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&, Prof. Dr. Ir. Kukuh Setiawan M. Sc.

@ ScopusID: -

https: //orcid.org/0000-0001-9445-4772

@ Department of Agronomy and Horticulture, Universitas Lampung, Indonesia

&, Prof. Andi Khaeruni
@ Scopus ID : 55876047400

@ Department of Plant Protection, Universitas Haluoleo, Indonesia

&. Prof. Amran Muis

@ Scopus ID : 57217084434
https://orcid.org/0000-0003-1643-8296

@ Indonesian Cereals Research Institute, Indonesia

&. Dr. Nurjanah, S.P.,, M.Si.

@ Scopus ID : 57190935893

https: //orcid.org/0000-0002-4818-9530

@ Center for Diagnostic Standard of Agricultural Quarantine, Indonesia

&. Ir. Solikhin M.P.
@ Scopus ID : 57215671315

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Dr. Abdjad Asih Nawangsih

@ Scopus ID : 55735584000

https: //orcid.org,/0000-0002-5750-896X

@ Department of Plant Protection, Institut Pertanian Bogor, Indonesia

&. Prof. Christanti Sumardiyono
@ Scopus ID : 57193113708
https://orcid.org/0000-0001-8832-9318

&. Prof. Dwinardi Apriyanto
@ Scopus ID : 6507231035

@ Department of Plant Protection, Universitas Bengkulu, Indonesia

2. Prof. Hasriadi Mat Akin

@ Scopus ID : 57199231329

|5} https: //orcid.org/0000-0003-4063-3681

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

2. Prof.1Gede Swibawa

@ Scopus ID : 55521721300

https://orcid.org/0000-0001-5605-4524

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

o

- &. Dr.Suputa
_ @ Scopus ID : 23969694000
https://orcid.org/0000-0001-9957-5629

@ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

@ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia


https://scholar.google.co.id/citations?user=gZ38aacAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57207848215
https://orcid.org/0000-0003-4599-3520
https://scholar.google.co.id/citations?user=ffEvRh0AAAAJ&hl=en
https://orcid.org/0000-0001-9445-4772
https://scholar.google.co.id/citations?user=udHtMP8AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=55876047400
https://scholar.google.co.id/citations?user=MZ50wowAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57217084434
https://orcid.org/0000-0003-1643-8296
https://www.scopus.com/authid/detail.uri?authorId=57190935893
https://orcid.org/0000-0002-4818-9530
https://www.scopus.com/authid/detail.uri?authorId=57215671315
https://scholar.google.co.id/citations?user=LC_FGT8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55735584000
https://orcid.org/0000-0002-5750-896X
https://scholar.google.co.id/citations?user=s7NxbO0AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57193113708
https://orcid.org/0000-0001-8832-9318
https://scholar.google.co.id/citations?user=Afb3z0AAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6507231035
https://www.scopus.com/authid/detail.uri?authorId=57199231329
https://orcid.org/0000-0003-4063-3681
https://scholar.google.co.id/citations?user=-_JoM8MAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55521721300
https://orcid.org/0000-0001-5605-4524
https://www.scopus.com/authid/detail.uri?authorId=23969694000
https://orcid.org/0000-0001-9957-5629

&. Rina Sri Kasiamdari, Ph.D.

@ Scopus ID : 6507916857

https: //orcid.org/0000-0003-4125-1490

@ Department of Tropical Biology, Faculty of Biology, Universitas Gadjah Mada, Indonesia

&. Prof. F.X. Susilo

@ Scopus ID : 6505784899

https: //orcid.org/0000-0002-3401-7148

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Prof. Edhi Martono

@ Scopus ID : 56464152800

https: //orcid.org/0000-0002-1122-4056

@ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&. Budi Setyawan, S.P.,, M.Sc.

@ -

@ Indonesian Ruber Research Institute, Indonesia

2. Dr.Irda Safni

Scopus ID : 56358137300

https: //orcid.org/0000-0002-3119-8350

@ Agrotechnology Department, Universitas Sumatera Utara, Indonesia

2. Dr. My Syahrawati

@ Scopus ID : 55979629300

https://orcid.org/0000-0002-7022-331X

@ Department of Plant Protection, Faculty of Agriculture, Universitas Andalas, Indonesia

ratuk Seri Ir-"H;
" De

2. Dr. Endang Sulistyaningsih

@ Scopus ID : 6508103061

https://orcid.org/0000-0003-1590-0223

Department of Agronomy, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

Ir. Soekadar Wiryadiputra, SU.
Scopus ID : 6504382151

Agricultural Research and Development, Indonesia

&. Agus Eko Prasetyo
Scopus ID : 57204528560

https://orcid.org/0000-0001-7514-4648
@ Indonesian Oil Palm Research Institute, Medan

&, Dr. Luciana Djaya
@ Scopus ID : 57208694454

:; https: //orcid.org/0000-0002-9113-4439
@ @ Departement of Plant Pests and Diseases, Faculty of Agriculture, Universitas Padjajaran, Indonesia

&, Eriyanto Yusnawan S.P.,Ph.D.
@ Scopus ID : 55416508900
https: //orcid.org/0000-0002-8641-8445
@ Agricultural Research and Development, Indonesian Legume and tuber Crops Research Institute, Indonesia

&. Rina Rachmawati, S.P.,M.P. M.Eng.

@ Scopus ID : 57199648758

https: //orcid.org /0000-0002-1166-2603

@ Faculty of Agriculture, Universitas Brawijaya, Indonesia



https://scholar.google.co.id/citations?user=akqIOYYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6507916857
https://orcid.org/0000-0003-4125-1490
https://scholar.google.co.id/citations?user=xPV_QF0AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6505784899
https://orcid.org/0000-0002-3401-7148
https://scholar.google.com/citations?user=MmLZaMgAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=56464152800
https://orcid.org/0000-0002-1122-4056
https://scholar.google.co.id/citations?user=Zi8xdXUAAAAJ&hl=en
https://scholar.google.co.id/citations?user=V8pRmwwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56358137300
https://orcid.org/0000-0002-3119-8350
http://scholar.google.com/citations?user=M4rSh7kAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55979629300
https://orcid.org/0000-0002-7022-331X
https://scholar.google.com/citations?user=r2mmMicAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6508103061
https://orcid.org/0000-0003-1590-0223
http://old.litbang.pertanian.go.id/peneliti/one/1335/
https://www.scopus.com/authid/detail.uri?authorId=6504382151
https://scholar.google.com/citations?user=HZE2B2EAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57204528560
https://orcid.org/0000-0001-7514-4648
https://www.scopus.com/authid/detail.uri?authorId=57208694454
https://orcid.org/0000-0002-9113-4439
http://balitkabi.litbang.pertanian.go.id/sdm-profesional/eriyanto-yusnawan-sp-ph-d/
https://www.scopus.com/authid/detail.uri?authorId=55416508900
https://orcid.org/0000-0002-8641-8445
https://scholar.google.co.id/citations?user=xUebSpcAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57199648758
https://orcid.org/0000-0002-1166-2603
https://scholar.google.com/citations?user=E5Lg5UoAAAAJ&hl=en

&. Prof. Loekas Soesanto

@ Scopus ID : 55763839700

|5} https: //orcid.org/0000-0002-6501-4177

@ Faculty of Agriculture, Universitas Jenderal Soedirman, Indonesia

2. Dr. Toto Himawan

@ Scopus ID : 56527085900

https://orcid.org/0000-0002-0478-6958

@ Department of Plant Pests and Diseases, Faculty of Agriculture, Universitas Brawijaya, Indonesia

= &, Dr. SriSulandari

M @ ScopusID: 6507892221

https: //orcid.org/0000-0003-3882-0795

@ Plant Protection Department, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&. Dr. Joko Prasetyo
@ ScopusID :-

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Lugman Qurata Aini, Ph.D.

@ Scopus ID : 35071053600

https: //orcid.org/0000-0003-2577-534X

@ Department of Plant Pest and Disease, Faculty of Agriculture, Universitas Brawijaya, Indonesia

&, Dr. Arman Wijonarko

@ Scopus ID : 6506439315

https: //orcid.org/0000-0002-3591-5556

@ Plant Protection Department, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&, Dina Wahyu Trisnawati, Ph.D.
@ Scopus ID : 56503879400

@ Faculty of Agriculture, Universitas Muhammadiyah Yogyakarta, Indonesia

&. Dr. Ayu Kartini Parawansa

@ Scopus ID : 57201006093

|5} https://orcid.org/0000-0001-9957-5629

@ Faculty of Agriculture, Universitas Muslim Makasar, Indonesia

&. Prof. Yulia Pujiastuti

@ Scopus ID : 50262740500

https: //orcid.org,/0000-0003-3204-9039

Departmen of Pests and Plant Diseases, Universitas Sriwijaya, Indonesia

&. Dr. Hardian Susilo Addy

@ Scopus ID : 55035208700

https: //orcid.org,/0000-0001-7823-0859
@ Faculty of Agriculture, Universitas Jember

&. Prof. Tarkus Suganda

@ Scopus ID : 57218955264

https: //orcid.org/0000-0003-3313-055X

@ Department of Plant Protection, Universitas Padjadjaran, Indonesia

&. Prof. Andi Trisyono
@ Scopus ID : 8076797900

- @ Department of Crop Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia



https://scholar.google.com/citations?user=E5Lg5UoAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55763839700
https://orcid.org/0000-0002-6501-4177
https://scholar.google.co.id/citations?user=ZgK_q6UAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56527085900
https://orcid.org/0000-0002-0478-6958
https://scholar.google.co.id/citations?user=WMRyFm8AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=6507892221
https://orcid.org/0000-0003-3882-0795
https://scholar.google.co.id/citations?user=AHma9foAAAAJ&hl=en
http://scholar.google.com/citations?user=7fPHjAcAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=35071053600
https://orcid.org/0000-0003-2577-534X
https://scholar.google.com/citations?user=XUcbAoQAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6506439315
https://orcid.org/0000-0002-3591-5556
https://scholar.google.co.id/citations?user=IljSqXcAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=56503879400
https://www.scopus.com/authid/detail.uri?authorId=57201006093
https://orcid.org/0000-0001-9957-5629
https://scholar.google.com/citations?user=uEdp7D8AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=50262740500
https://orcid.org/0000-0003-3204-9039
https://scholar.google.com/citations?user=534pIt4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55035208700
https://orcid.org/0000-0001-7823-0859
https://scholar.google.com/citations?user=JNgnRJoAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57218955264
https://orcid.org/0000-0003-3313-055X
https://scholar.google.com/citations?user=JTRn0zIAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=8076797900

e TV Lawwiyvnu

@ Scopus ID : 57201774621
{2} https://orcid.org/0000-0001-9058-3454
@ Department of Agrotechnology, Faculty of Agriculture, Universitas Sebelas Maret, Indonesia

&. Dr. Bambang Nuryanto
& ScopusID: -

: @ Indonesian Center of Rice Research, Indonesia

&, Ir.Efri, M.
@ Scopus ID : 57204597341

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Dr. Yusmani Prayogo
@ Scopus ID : 57196435284

@ Indonesian Legumes and Tuber Crops Research Institute, Indonesia

&. Prof. Sri Hendrastuti Hidayat

@ Scopus ID : 13403924200

{2} https://orcid.org/0000-0003-4750-142X

@ Department of Plant Protection, Institut Pertanian Bogor, Indonesia

&. Dr. Suryanti

@ Scopus ID : 56525252800

{2} https://orcid.org/0000-0001-9819-3848

k| @ Plant Protection Department, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&. Prof. Susamto Somowiyarjo
@ Scopus ID : 8928730000

@ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&. Dr. Suskandini Ratih Dirmawati

@ Scopus ID : 57204602397

{2} https://orcid.org/0000-0002-2405-2134

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

2. Ir. Mutia Erti Dwiastuti, M.S.

@ Scopus ID : 56048976500

{2} https://orcid.org/0000-0002-1567-5049

@ Indonesian Citrus and Sub-Tropical Fruit Research Institute

2. Ir. Lestari Wibowo, M.P.

@ Scopus ID : 57217085523

{2} https://orcid.org/0000-0002-1567-5049

£ @ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Prof. Triwidodo Arwiyanto

@ Scopus ID : 54892106600

{2} https://orcid.org/0000-0002-4182-428X

@ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&. Prof. Achmadi Priyatmojo

@ Scopus ID : 6506471301

{2} https://orcid.org/0000-0001-9957-5629

v& @ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

[ e | :‘ Prof. I Nyoman Widiarta


https://www.scopus.com/authid/detail.uri?authorId=57201774621
https://orcid.org/0000-0001-9058-3454
https://www.scopus.com/authid/detail.uri?authorId=57204597341
https://www.scopus.com/authid/detail.uri?authorId=57196435284
https://scholar.google.com/citations?user=bsQnkqgAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=13403924200
https://orcid.org/0000-0003-4750-142X
http://scholar.google.co.id/citations?user=zEnx20EAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56525252800
https://orcid.org/0000-0001-9819-3848
https://scholar.google.co.id/citations?user=bX71LRUAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=8928730000
https://scholar.google.co.id/citations?user=wV1O61gAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57204602397
https://orcid.org/0000-0002-2405-2134
https://scholar.google.co.id/citations?user=wV1O61gAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57204602397
https://orcid.org/0000-0002-1567-5049
https://scholar.google.co.id/citations?user=wV1O61gAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57217085523
https://orcid.org/0000-0002-1567-5049
http://scholar.google.com/citations?user=u0Z0CowAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=54892106600
https://orcid.org/0000-0002-4182-428X
http://scholar.google.co.id/citations?user=WdmGDBsAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6506471301
https://orcid.org/0000-0001-9957-5629
https://scholar.google.co.id/citations?user=E8knL_IAAAAJ&hl=en

@ Scopus ID : 6507464585

@ Research Institute for Rice, Indonesia

&. Dr. Edy Syahputra

@ Scopus ID : 55965649800

https: //orcid.org/0000-0002-4084-3796

@ Department of Agrotechnology, Faculty of Agriculture, Universitas Tanjungpura, Indonesia

&. Dr. Maria Viva Rini

@ ScopusID: -

https: //orcid.org/0000-0002-1096-4511

@ Department of Agronomy and Horticulture, Faculty of Agriculture University of Lampung, Indonesia

&. Dr. Nina Maryana

@ Scopus ID : 57193170655

https: //orcid.org/0000-0001-9957-5629

@ Department of Plant Protection, Institut Pertanian Bogor, Indonesia

&. Dr.Ir. Tri Asmira Damayanti, M.Sc.

Scopus ID : 6507918853

https: //orcid.org/0000-0002-8730-9240

@ Department of Plant Protection, Institut Pertanian Bogor, Indonesia

2. Dr. Yuni Ratna
@ ScopusID: -

@ Department of Agrotechnology, Faculty of Agriculture, Universitas Jambi, Indonesia

2. Ameilia Zuliyanti Siregar, M.Sc., Ph.D

@ Scopus ID :57205363708

https: //orcid.org/0000-0002-7077-9852

Department of agrotechnology, Faculty of Agriculture, Universitas Sumatera Utara, Indonesia

&. Dr. Lisnawita

@ Scopus ID 57204888122

https://orcid.org/0000-0001-5247-605X

@ Department of agrotechnology, Faculty of Agriculture, Universitas Sumatera Utara, Indonesia

&, Dr.Ir. Islah Hayati
@ Scopus ID 57208238641

@ Faculty of Agriculture, Universitas jambi, Indonesia

&, Prof. Dr. Ir. Ismed Setya Budi, M.S., IPM.
& ScopusID: -

@ Faculty of Agriculture, Universitas Lambung Mangkurat, Indonesia

&, Dr. Dra. Meitini Wahyuni Proborini
@ Scopus ID :57200069197

@ Faculty of Mathematics and natural Sciences, Universitas Udayana, Indonesia

&. Dr. Mahfut, M.Sc.

@ Scopus ID :57190982673

https: //orcid.org/0000-0001-6854-0685

@ Faculty of Mathematics and Natural Sciences, Universitas Lampung, Indonesia

&. Ayu Lestiyani, S.P., M.Sc.


https://www.scopus.com/authid/detail.uri?authorId=6507464585
https://scholar.google.co.id/citations?user=5tyrWp0AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=55965649800
https://orcid.org/0000-0002-4084-3796
https://scholar.google.com/citations?user=qes2hdsAAAAJ&hl=id
https://orcid.org/0000-0002-1096-4511
https://scholar.google.co.id/citations?user=di5G3a0AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57193170655
https://orcid.org/0000-0001-9957-5629
https://scholar.google.com/citations?user=CJ2DLa8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6507918853
https://orcid.org/0000-0002-8730-9240
https://scholar.google.com/citations?user=ft2K9foAAAAJ&hl=id
https://scholar.google.co.id/citations?user=nPDe4FwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57205363708
https://orcid.org/0000-0002-7077-9852
https://scholar.google.co.id/citations?user=5neySrIAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57204888122
https://orcid.org/0000-0001-5247-605X
https://scholar.google.com/citations?user=F6T2kLwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57208238641
https://scholar.google.com/citations?user=lcu1XiYAAAAJ&hl=en
https://scholar.google.co.id/citations?user=wOK_YbAAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57200069197
https://scholar.google.co.id/citations?user=R5Kbd9IAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57190982673
https://orcid.org/0000-0001-6854-0685
https://scholar.google.com/citations?user=ox3Da24AAAAJ&hl=en

Scopus 1D : -

@ Faculty Agriculture, Universitas Tidar, Indonesia

2. Lina Budiarti, S.P., M.Si.
@ ScopusID: -

© Politeknik Negeri Lampung, Indonesia

;2. Agus Purwantara, Ph.D.
@ ScopusID: 6701432626

@ PT. Mars, Indonesia

2. Dr. Bayo Alhusaeri Siregar

@ Scopus ID : 57202039283
https://orcid.org/0000-0002-0898-8012
@ PT. Arara Abadi Riau, Indonesia

&. Dr. Meksy Dianawati, S.P., M.Si.

@ Scopus ID : 57221850725
https://orcid.org/0000-0002-8963-7870

@ National Research and Innovation Agency of Indonesia

&. Nur Edy, Ph.D.

@ Scopus ID : 56966706300

https: //orcid.org/0000-0001-9013-5141

@ Department of Agrotechology, Tadulako University, Indonesia

English Advisor

goveooy & Ani Widiastuti, Ph.D.
@ Scopus ID : 36700779600
https://orcid.org/0000-0001-6745-5614

35 ' @ Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Indonesia

&, Palaniyandi Muthukutty, Ph.D.

@ Scopus ID : 55746966100

https: //orcid.org/0000-0003-1173-335X

k( h @ BIO-IT Foundry Technology Institute, Pusan National University, Busan, South Korea
-

b

&, Yufita Dwi Chinta, Ph.D.
@ Scopus ID : 56031179900

@ Field Science Center for Northern Biosphere Hokkaido University, Japan

Managing Editor

&. Radix Suharjo, Ph.D.

@ Scopus ID : 56072113600

https: //orcid.org/0000-0001-7778-2619

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&, Prof. Cipta Ginting

@ Scopus ID : 57207046739

https: //orcid.org/0000-0002-4138-8975

@ Departmen of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Dr.Ir. Titik Nur Aeny, M.Sc.

@ Scopus ID : 6507453584

https: //orcid.org/0000-0002-2103-3560

Denartmen of Plant Protection. Facultv of Agriculture. Universitas Lampung. Indonesia



https://scholar.google.co.id/citations?user=WtbegyIAAAAJ&hl=id
https://scholar.google.co.id/citations?user=Ev6VFDMAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6701432626
https://scholar.google.com/citations?user=7OWEfn4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57202039283
https://orcid.org/0000-0002-0898-8012
https://scholar.google.com/citations?hl=en&user=AE3QmBcAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57221850725
https://orcid.org/0000-0002-8963-7870
https://scholar.google.com/citations?user=bfG9LmgAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56966706300
https://orcid.org/0000-0001-9013-5141
https://scholar.google.co.id/citations?user=InS9ydQAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=36700779600
https://orcid.org/0000-0001-6745-5614
https://www.scopus.com/authid/detail.uri?authorId=55746966100
https://orcid.org/0000-0003-1173-335X
https://www.scopus.com/authid/detail.uri?authorId=56031179900
https://scholar.google.co.id/citations?user=-55ZjnEAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=56072113600
https://orcid.org/0000-0001-7778-2619
https://www.scopus.com/authid/detail.uri?authorId=57207046739
https://orcid.org/0000-0002-4138-8975
https://scholar.google.co.id/citations?user=VHVNa5YAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=6507453584
https://orcid.org/0000-0002-2103-3560

. pa— B . Y o . Lo
;IREL /‘

Technical Editor

&. Yuyun Fitriana , Ph.D.

@ Scopus ID : 55896919100

{2} https://orcid.org/0000-0002-0384-2073

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Auliana Afandi, PhD.
@ Scopus ID : 57205236276
s =y -

& @ Executive Secretariat, National Research and Innovation Agency (BRIN), Indonesia

; &, Dr. Tri Maryono
| @ ScopusID : 57207030375

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

2. Ir. Agus Muhammad Hariri, M.P.
@ Scopus ID : 57217079350

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

2. Ivayani, S.P, M.Si.

@ Scopus ID : 57226754977

{2} https://orcid.org/0000-0002-4030-9091

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Puji Lestari, S.P, M.Si.
@ Scopus ID : 57212134446

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

&. Selvi Helina, S.P, M.Sc.
@ Scopus ID : 57226749523

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

Editorial Assistants

&, Chindi Permata Sari
& ScopusID: -

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia

Webmaster

&, Bihikmi Semenguk, S.P.
@ Scopus ID : 57271963500

@ Department of Plant Protection, Faculty of Agriculture, Universitas Lampung, Indonesia



https://scholar.google.co.id/citations?user=eBrTwfIAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55896919100
https://orcid.org/0000-0002-0384-2073
https://scholar.google.com/citations?user=iF_hnfQAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57205236276
https://scholar.google.co.id/citations?user=g2ZFRPsAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57207030375
https://scholar.google.co.id/citations?user=X_l7tL4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57217079350
https://scholar.google.co.id/citations?user=CiAtFAcAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57226754977
https://orcid.org/0000-0002-4030-9091
https://scholar.google.co.id/citations?user=yxD_ZGMAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57212134446
https://scholar.google.co.id/citations?user=6NVmSXIAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57226749523
https://www.linkedin.com/in/bihikmi-semenguk-1a43b71ab
https://www.scopus.com/authid/detail.uri?authorId=57271963500

uuuuuu

JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA

Q UNIVERSITAS LAMPUNG
¥ P-ISSN : 14117525 <> E-ISSN : 24610399 @ Subject Area : Agriculture

e i 2839 & Sinta2

| . .
Impact Factor Google Citations Current

Acreditation

® Google Scholar ® Garuda & Website @ Editor URL
History Accreditation

2017 2018 2019 2020 2021 2022 2023 2024 2025

Garuda  Google Scholar

Search...

Bemisia tabaci (Hemiptera: Aleyrodidae): Evaluation of Leaf Trichome Density based
Resistance on Several Soybean Varieties

Universitas Lampung  Njurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):

MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE 9-
14

(2023 EDOL 10.23960/jhptt1239-14  Q Accred : Sinta 2

Potential use of Terasi, an Indonesian traditional fermented seafood paste, to
provide healthy lettuce (Lactuca sativa L.) seedling

Universitas Lampung  NJurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):

MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE 1-
8

2023 EDOL 10.23960/jhptt1231-8 O Accred : Sinta 2

Incidence of twisted disease and cultivation practice of shallot farmers in Bantul
coastal area, Yogyakarta, Indonesia

Universitas Lampung  Wljurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
23-30

92023 B DOI: 10.23960/jhptt12323-30  Q Accred : Sinta 2

Infestation of Helicoverpa armigera (Hubner) and Ostrinia furnacalis Guenee on
three tropical altitude variations

Universitas Lampung  Wljurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
31-37



https://scholar.google.co.id/citations?user=zCyDRywAAAAJ&hl=en
https://garuda.kemdikbud.go.id/journal/view/9873
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/about/editorialTeam
https://sinta.kemdikbud.go.id/journals/profile/711
https://sinta.kemdikbud.go.id/journals/google/711
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/347/533
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/675/532
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/636/536
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/639/537

(2023 EDOL: 10.23960/jhptt12331-37 O Accred : Sinta 2

Termites and Rhizoctonia sp.: major problems in robusta coffee cuttings cultivated
on different planting media

Universitas Lampung  Njurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
15-22

(92023 B DOI:10.23960/jhptt12315-22  Q Accred : Sinta 2

Tar spot disease of sorghum plants caused by Phyllachora sp. in Bogor, Gunung
Kidul and West Lombok, Indonesia

Universitas Lampung  Njurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
38-46

2023 B DOI: 10.23960/jhptt12338-46 (O Accred : Sinta 2

Design and construction of single guide RNA for CRISPR/Cas9 system based on the
xal3 resistance gene in some varieties of rice (Oryza sativa)

Universitas Lampung  WIjurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
47-55

22023 B DOI: 10.23960/jhptt.12347-55 Q Accred : Sinta 2

Incidence of dwarf disease and vyield on Inpari 32 over two sequential seasons in
Klaten, Central Java

Universitas Lampung  Wjurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
67-76

92023 B DOI: 10.23960/jhptt12367-76 Accred : Sinta 2

Morphometrics and biological characteristics of Pentalonia nigronervosa, the vector
of Banana bunchy top virus, living on various Araceous plants species

Universitas Lampung  Wljurnal Hama dan Penyakit Tumbuhan Tropika Vol. 23 No. 1(2023):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
77-87

2023 EDOL 10.23960/jhptt.12377-87  Q Accred : Sinta 2

The effect of methyl eugenol from Ocimum minimum on the sticky trap to the
direction and daily activity of fruit flies (Bactrocera spp.)

Universitas Lampung  Wljurnal Hama dan Penyakit Tumbuhan Tropika Vol. 22 No. 1(2022):
MARCH, JURNAL HAMA DAN PENYAKIT TUMBUHAN TROPIKA: JOURNAL OF TROPICAL PLANT PE
16-22

82022 A DOI:10.23960/jhptt12216-22 O Accred : Sinta 2

Previous 2 3 4 5  Next

Page 1 of 45 | Total Records 444



http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/678/534
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/683/540
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/660/543
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/647/547
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/668/550
http://jhpttropika.fp.unila.ac.id/index.php/jhpttropika/article/view/597/513
https://sinta.kemdikbud.go.id/journals/profile/711?page=
https://sinta.kemdikbud.go.id/journals/profile/711?page=2
https://sinta.kemdikbud.go.id/journals/profile/711?page=3
https://sinta.kemdikbud.go.id/journals/profile/711?page=4
https://sinta.kemdikbud.go.id/journals/profile/711?page=5
https://sinta.kemdikbud.go.id/journals/profile/711?page=2
https://sinta.kemdikbud.go.id/journals/profile/711?page=1

J. HPT Tropika
Vol. 21, No. 2, September 2021
Pages: 82-90

ISSN: 1411-7525
E-ISSN: 2461-0399
DOI : 10.23960/j.hptt.22182-90

CROSS APPLICATION OF ENTOMOPATHOGENIC FUNGI
RAW SECONDARY METABOLITES FOR CONTROLLING
FUSARIUM WILT OF CHILI SEEDLINGS

Loekas Soesanto, Lintang Yunita Sari, Endang Mugiastuti, & Abdul Manan

Faculty of Agriculture, Jenderal Soedirman University, Indonesia
J1. Dr. Soeparno 73 Purwokerto 53122
E-mail: lukassusanto26@gmail.com

Manuscript received: 29 January 2021. Revision accepted: 15 March 2021.

ABSTRACT

Cross application of entomopathogenic fungi raw secondary metabolites for controlling fusarium wilt of chili seedlings. The
research aimed to determine the effect of entomopathogenic fungi raw secondary metabolites on fusarium wilt on chili plants and on
growth of chili. In vitro test used a Completely Randomized Design with 5 treatments and 5 replicate and in planta using a Randomized
Block Design with 5 treatments and 5 replicatie including control, secondary metabolites of Beauveria bassiana B10, B. bassiana
B16, Metarhizium anisopliae M16, dan Lecanicillium lecanii L16. Variables observed included inhibition ability, incubation period,
desease intensity, plant height, root length, and phenolic compounds (tannins, saponin, and hydroquinone) content qualitatively.
The results showed that secondary metabolites of B. bassiana B10, B. bassiana B16, M. anisopliae M16, and L. lecanii 1.16 were
able to inhibit growth of Fusarium oxysporum f.sp. capsici by 50.62; 50,64; 48,62; 56.62%, respectively, extend incubation periods
of 71.05; 73,38; 64.89; and 68.57%, respectively, suppress disease intensity by 99.99; 99.99; 99.99; and 99.99%, respectively, can
increase plant height by 15.22; 18.8; 21.14; 21.69%, respectively, increasing the root length by 22.61; 25,71;26,34; 33.50%, respectively,
and can increase the content of tannins, saponins and hydroquinone compounds qualitatively compared to controls. The secondary
metabolites of enthomopathogenic fungi could be used as organic control for soilborne pathogenic fungi.

Key words: chili plants, fusarium wilt, entomopathogenic fungi, secondary metabolites

INTRODUCTION

Chili pepper (Capsicum annum L.) was an important
horticultural crops in the tropics and subtropics (Baenas
et al., 2018; Olatunji & Afolayan, 2018). Cultivation of
chili crops was inseparable from pest disturbances. One
of the disorders that occur in chili crops was wilt disease
caused by Fusarium oxysporum f.sp. capsici
(Gabrekiristos & Demiyo, 2020). F. oxysporum f.sp.
capsici caused a high loss of chili production (Velarde-
Félix et al., 2018; Gabrekiristos & Demiyo, 2020) and was
able to survive in the soil for a long time as chlamydospores
even though there were no host (Gordon, 2017; Altinok et
al., 2019). Transmission could occur through soil and
planting material derived from diseased plants and could
infect host plants through wounds on the roots (Velarde-
Félix et al., 2018).

So far, fusarium wilt control still depended on
fungicides (Bashir et al., 2018). However, with the
increasing awareness of consumers and the negative
impacts of fungicide, including the emergence of a new
fungicide-resistant strain of Fusarium, it was necessary to
use other alternative controls that were environmentally

friendly and safe (Besset-Manzoni et al., 2019). One of
the controls that could be carried out to control fusarium
wilt in chili plants was by using biological agents.

Several biological agents have been tried, but the
results was fluctuate, this due to F. oxysporum as a soil-
borne fungus that difficult to control (Kohl et al., 2019).
Entomopathogenic fungi were biological agents that have
been used to control insect pests and were generally spore-
based (Mora et al., 2017; Litwin et al., 2020). The
application of spore-based biological agents in the field
encountered several obstacles, including (a) stress of abiotic
factors, such as temperature, humidity, and sunlight which
would affect conidium germination and spore production
(Hsia et al., 2014; Velivelli et al., 2014), (b) propagation
medium, had an effect on the stability of conidium and
blastopore production, reduced sources of protein, carbon,
starch, and chitin in the propagation medium could decrease
the quality of the entomopathogenic fungi spores, so that it
needed to be overcome by using secondary metabolites
(Roshandel et al., 2016; Corréa et al., 2020).

Secondary metabolites are inherent genetic
properties of an organism. Several entomopathogenic fungi
are known to produce secondary metabolites that were
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biologically active (Fernandes et al.,2012; Kimet al., 2013;
Gustianingtyas et al., 2020). Secondary metabolites of
entomopathogenic fungi contain various compounds,
especially the chitinase (Fernandes et al., 2012; de Laguna
et al., 2015; Altinok et al., 2019), which degrade chitin,
and which also make up the conidium layer of pathogenic
fungi. Beauveria bassiana had shown antifungal activity
against F. oxysporum, F. oxysporum f.sp. cepae,
F. oxysporum f.sp. lycopersici, Armillaria mellea,
Rosellinia necatrix, Botrytis cinerea, Pythium ultimum,
P debaryanum, P. myriotylum, Septoria nodorum, and
Rhizoctonia solani (Ownley et al., 2010). According to
Jaber & Ownley (2018), the possible mechanisms of
protection conferred by endophytic fungal entomopathogens
were as dual microbial control agents against both insect
and pathogen pests. Based on these secondary metabolites,
it is necessary to try cross-application of the secondary
metabolites of entomopathogenic fungi to plant diseases.
This study aimed to determine the effect of
entomopathogenic fungi secondary metabolites on fusarium
wilt disease in chili plants and on the growth of chili plants.

MATERIALS AND METHODS

Research Site. The research was carried out in the screen
house for 4 months and the preparation was done in the
Laboratory of Plant Protection, Faculty of Agriculture,
Jenderal Soedirman University, Purwokerto.

Preparation of Enthomopatogenic Fungi. Each of the
entomopathogenic fungi B. bassiana B10, B. bassiana
B16, Metarhizium anisopliae M16, and Lecanicillium
lecanii 116 (Loekas Soesanto collection) were purified
on Potato Dextrose Agar (PDA) media (Fitriana et al.,
2018). Each culture was incubated at room temperature
for 7 days.

Preparation of E oxysporum f.sp. capsici. Preparation
of the plant pathogenic fungi F. oxysporum f.sp. capsici
was performed by isolating chili plants with the symptom
of fusarium wilt. Isolation was carried out by cutting the
base of the infected chili plant, then sterilized with 70%
alcohol by soaking for 1 min, after that rinsed with distilled
water for 1 min. Furthermore, grown on PDA media and
incubated at room temperature for 5 days (Kalman et al.,
2020).

Preparation of Secondary Metabolites. As much as
20 g of rice flour and 10 g of granulated sugar were boiled
with 1000 mL of water, then put into 10 glass bottles (100
mL, v/v). The mixture was sterilized using an autoclave at
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a temperature of 121 °C, a pressure of 15 psi for 30 min.
After the mixture was cooled, each pure culture of
B. bassiana B10, B. bassiana B16, M. anisopliae M16,
and L. lecaniiL16, was taken from the PDA medium with
a cork drill (10 mm in diameter) and each of 5 cork drills
was put into the mixture and shaken with a shaker at
150 rpm at room temperature for 10 days (Soesanto et al.,
2019).

Preparation of Chili Seedlings. Chili seeds were soaked
for 1 hours according to treatment. The seeds were spread
on abox (20 x 30 x 8 cm) filled with fine soils for 3 weeks
then replanted in polybags according to the treatment. The
planting medium used was unsterlized soil mixed with
manure in aratio of 2 : 1, then putina 40 x 40 cm polybag.

In vitro Antagonism Test. In vitro antagonism tests
were carried out between secondary metabolites of
B. bassiana B10, B. bassiana B16, M. anisopliae
M16, and L. lecanii L16, and the phytopathogenic fungi
F oxysporum f.sp. capsici. The 7 days old culture of
phytopathogenic fungi was taken using a cork drill
(9 mm in diameter) then transferred to the new PDA in
a petri dish using a spatula aseptically at a distance of
3 cm from the edge of the Petri dish. A Sterile filter
paper (5 mm in diameter) was dipped in each of the
entomopathogenic fungi secondary metabolites then
placed aseptically to the same petri dish with a distance
of 3 cm from the fungus (Zivkovic et al., 2010). The
cultures then incubated at room temperature using a
completely randomized design (CRD) with 5 treatments
and 5 repeatation.

Application of Chili Seedlings. Planting holes were
made for polybags containing planting medium, then
inoculated the fungus F. oxysporum f.sp. capsici into
the planting hole as many as 5 cork drill molds. After
5 days of transplanting, the secondary metabolites of
B. bassiana B10, B. bassiana B16, M. anisopliae
M16, and L. lecanii L16 were poured each of
50 mL/plant and repeated with the same volume of
watering 10 days after transplanting. On the 15" and
20% days after transplanting the plants were watered
with 100 mL/plant of entomopathogenic fungal
secondary metabolites. The test used a randomized block
design with 5 treatments repeated 5 times.

Inhibition Ability Test. Pathogen growth was measured
and data on the inhibition of mycelia growth was
calculated using a formula (Bekker et al., 2006):

p— (rz'rl) x100%
I
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P = percentage of inhibition (%);

r1 = colony radius of F. oxysporum fsp. capsici
facing the fungal colony;

r = radius facing the edge of the Petri dish

Incubation Period. The incubation period was
calculated from the first day of inoculation of the
pathogen until the first symptoms of disease appear in
plants, with units of days after inoculation.

Disease Intensity. Disease intensity observations were
carried out every week, since the first symptoms
appeared, using the following formula (Abdel-Monaim
& Ismail, 2010):

> (V X n)

DI=———x100%
ZxN

—
|

disease intensity (%);

infection category score;

number of plants attacked in each category;
the hightes attack category score;

= number of plants observed, with attack
category: 0 = healthy% plants, 1 = wilted
plants 1-20%; starting at the lower leaves and
the base of the brown stems; 2 = 21-40%
wilted plants, brownish rot at the base of the
stems; 3 = 41-60% wilted plants, rotting the
base of the stem is expanding but still on the
surface of the soil; 4 = the plant is wilted
61-80%, the rot of the base of the stem is
more than 5 cm and has reached the bottom;
8 = the plants is wilted > 81% and has
reached the generative part.

zZNz<U
[

Qualitative Content of Tannin, Saponin, and
Hydroquinone Compounds. The phenol compound
analysis was carried out at the end of the study qualitatively
on the chili plant tissue. Tests carried out based on
Rahmania et al. (2018) include tannin and saponin. Tannin,
saponin, and hydroquinone tests were carried out by
extracting 10 g of plant material with 80% ethanol then
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filtered and added 10 mL of distilled water. A total of 5 mL
of plant extract was then put into a test tube. Three drops
of FeCl, then added to the extract. Hydrolyzed tannins
gave a blackish blue color, while tannin condensation gave
a blue green color, then compared to the control (Bele
et al., 2010). Saponin test was carried out by taking 1 drop
of lerak and then adding 10 mL of water (as a control) to
the test tube. The filtered extract was put into a 5—10 mL
test tube, then shaken vigorously for 30 sec and let stand
for 30 min. The foam that was formed more than 3 cm
from the surface of the solution means that it was positive
for saponins. If the foam is formed a little, then add a little
Na,CO, solution (Ribeiro et al.,2013). The foam condition
that remains stable and hard indicates the presence of free
fatty acids (Vidal et al., 2018). The hydroquinone test was
carried out based on Gull et al. (2016), which is modified.
A total of 5 mL of extracted results added 5 drops of 10%
NaOH. The red color indicates hydroquinone.

Growth Components. Variable of pepper seedlings
growth components was crop height and root length.

Data Analysis. Data diversity was analyzed using the
F test with an error rate of 5%. If significantly different,
the HSD (Honest Significantly Difference) was carried
out at an error level of 5%.

RESULTS AND DISCUSSION

Inhibition Ability Test. The growth of F oxysporum
f.sp. capsici was inhibited by secondary metabolites of
B. bassiana B10, B. bassiana B16, M. anisopliae M16,
and L. lecanii 116, respectively 50.62; 50.64; 48.62; and
56.62% compared to control (Table 1). This was
presumably because in the entomopathogenic fungi
secondary metabolites tested contained compounds that
were detrimental to the fungus F. oxysporum f.sp. capsici
so that the growth of the pathogenic fungi is inhibited. This
was in accordance with Gustianingtyas et al. (2020) that
the compounds contained in the secondary metabolites of
entomopathogenic fungi were in the form of extracellular

Tabel 1. Inhibition of growth of F. oxysporum f.sp. capsici by secondary metabolites of four entomopathogenic fungi on

the 5" day of testing

Treatments Growth inhibition (%)
Control 0 a
SM of B. bassiana B10 50.62b
SM of B. bassiana B16 50.64b
SM of M. anisopliae M16 48.62Db
SM of L. lecanii L16 56.62b

Numbers followed by different letters show a significant difference in the HSD test with an error level of 5%.
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enzymes, such as chitinase. Chitinase had a mechanism to
degrade chitin, which is a constituent of the fungal conidia
walls of F. oxysporum f.sp. capsici (Kumar et al., 2018).
The enzyme content for each entomopathogenic fungus
was different. This was shown by the inhibition of the
enzyme on the growth of F. oxysporum f.sp. capsici versus
control. B. bassiana fungus produced secondary
metabolites, as did the other entomopathogenic fungi that
were tested (Keswani et al., 2013).

Morphological observations on the hyphal structure
of F. oxysporum f.sp. capsici against fungal
entomopathogenic secondary metabolites showed structural
change. The swelling of the pathogenic fungal hyphae was
thought to be due to lysis activity due to cell wall lysis
enzymes, which contained in the secondary metabolites of
entomopathogenic fungi (Molnar et al., 2010). Petrisor &
Stoian (2017) stated that secondary metabolite compounds
that enter fungal cells would cause mycolysis. Mycolysis
was the loss of protoplasm in the cell wall structure so that
the enzyme does not dissolve in the fungal cell wall.
Mycolysis could cause thickening, shortening, and lysis of
the walls so that the growth of hyphae becomes abnormal.

Effect of Secondary Metabolites of Four
Entomopathogenic  Fungi on  Pathosystem
Components. The incubation period of F. oxysporum
f.sp. capsici (Table 2) showed that the treatment of
entomopathogenic fungi secondary metabolites had a
significant effect when compared to the control. The
entomopathogenic fungal secondary metabolites could all
prolong the incubation period. This was presumably because
the control plants were not treated with entomopathogenic
fungal secondary metabolites, so the plants did not had
resistance to infection of F. oxysporum f.sp. capsici.
This was in accordance with the opinion of Leclerc et
al. (2014) stated that the shorter incubation period
indicates a high degree of host pathogen suitability.
The application of secondary metabolites from
B. bassiana B10, B. bassiana B16, M. anisopliae M16,
and L. lecanii .16 was able to prolong the incubation period
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(Table 2). It was assumed that the application of
entomopathogenic fungi secondary metabolites could inhibit
the growth of F. oxysporum f.sp. capsici due to the
presence of annoying toxic compounds. As reported, the
entomopathogenic fungi produce secondary metabolites,
which cause the development of pathogens to be inhibited,
thus affecting the incubation period (Molnar et al., 2010).

In line with the incubation period, four secondary
metabolites of entomopathogenic fungi emphasized disease
intensity. Based on Table 2, the entomopathogenic fungal
secondary metabolites was significantly different when
compared to controls. Even the inter-treatment of
entomopathogenic fungal secondary metabolites had the
same effect, and was able to suppress the intensity of the
disease (Figure 1). It is suspected that the active compound
present in the secondary metabolites of entomopathogenic
fungi are able to inhibit the infection of the pathogen
FE oxysporum f.sp. capsici.

This was in accordance with the opinion of
Btaszczyk et al. (2021), that L. lecanii produces toxic
secondary metabolites, namely bassionolidae and dipicolinic
acid. L. lecanii and other enthomopathogenic fungi secretes
a small amount of a-1,3 gluconase and protease enzymes
which function to degrade cell walls (Mondal ez al., 2016).
The ability of enthomopathogenic fungi to control plant
diseases was proven by Rustiguel et al. (2012). Kim et al.
(2013) and Litwin et al. (2020) that entomopathogenic fungi
secondary metabolites acted as pesticides by extracelular
enzymes.

In addition, the application of entomopathogenic
fungal secondary metabolites was able to increase plant
defence against F. oxysporum f.sp. capsici. This was
supported by a qualitative analysis of the plant phenolic
compounds content (Table 4). Phenolic compounds were
parameters of biochemical impacted plant resistance, which
can overcome pathogen attack. The increase in plant
phenolic content was due to the presence of foreign
compounds that enter the plant tissue, in this case the
secondary metabolites of entomopathogenic fungi that
were applied (Litwin et al., 2020). Plants that were

Table 2. Incubation period and intensity of fusarium wilt disease in secondary metabolites treatment of four entomopathogenic

fungi
Treatments Incubation period (dai) Disease intensity (%)
Control 66a 21.33a
SM of B. bassiana B10 22.8b 001b
SM of B. bassiana B16 24.8b 001b
SM of M. anisopliae M16 18.8b 0.01b
SM of L. lecanii 1L16 21.0b 001b

Numbers followed by different letters in the same column show a significant difference in the HSD test with an error

level of 5%.
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systemically resistant and contain compounds in the
secondary metabolites of entomopathogenic fungi would
be able to overcome the attack of pathogenic fungi, so that
the disease intensity decreases (Sharma & Gupta, 2020).
The active ingredients in the entomopathogenic fungal
secondary metabolites enter the plant tissue through root
absorption. Furthermore, secondary metabolite compounds
were transported throughout the plant tissue (Barra-Bucarei
et al., 2020).

Effect of Secondary Metabolites of Four
Entomopathogenic Fungi on Growth Components.
The treatment of each secondary metabolite of B. bassiana
B10, B. bassiana B16, M. anisopliae M 16, and L. lecanii
L16 showed significant differences in plant height or able

Figure 1. Application of entomopathogenic fungal secondary metabolites on fusarium

(B) Treated chili seedling.
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to increase plant height (Table 3). In the control, the lowest
plant height was thought to be disturbed by nutrient
absorption from the soil, because the roots of the plants
were broken due to F. oxysporum f.sp. capsici infection.
According to Bani et al. (2018), Fusarium sp. infection
was spread from the root to the entire plant through the
xylem vessels, thus interfering with the process of water
transport and absorption of nutrients in plants and eventually
the plant withers. When attacking chili plants,
Fusarium sp. cause the roots to form a pile or colony at
the base of the plant stems, the fungus would take the
nutrients the plant needs, as a result, the food supply to the
roots that should be distributed to plant tissue was reduced
(Farahani-Kofoet et al., 2020).

Table 3. Differences in average plant height and root length of chili crops in the treatment of secondary metabolites of

four entomopathogenic fungi

wilt of chili seedlings. (A) Control;

Treatments Crop height (cm) Root length (cm)
Control 22.60a 52a
SM of B. bassiana B10 28.86b 7.0b
SM of B. bassiana B16 28.66b 7.8b
SM of M. anisopliae M16 26.66b 6.7b
SM of L. lecanii L16 27.86b 7.1b

Numbers followed by different letters in the same column show a significant difference in the HSD test with an error
level of 5%.

Table 4. Content of phenolic compounds qualitatively found in chili plants due to the treatment of secondary metabolites
of four entomopathogenic fungi

Treatments Tannins Saponins Hydroquinon
Control + + +
SM of B. bassiana B10 ++ ++ ++
SM of B. bassiana B16 ++ +H+ ++
SM of M. anisopliae M16 =+ -+ ++
SM of L. lecanii 1.16 + ++ ++

+=alittle; ++= quite a lot; +++=a lot.
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Based on Table 3, each secondary metabolites of
B. bassiana B10, B. bassiana B16, M. anisopliae M 16,
and L. lecanii L16 was able to affect root length or increase
root length. Farahani-Kofoet et al. (2020) stated that the
roots of plants infected by F. oxysporum would rot and
cause the plants to collapse easily, so they are easily
uprooted. Bani et al. (2018) and de Lamo & Takken (2020)
stated that /7 oxysporum could attack vessel tissue, thereby
inducing root rot.

In addition, the application of each of the four
entomopathogenic fungal secondary metabolites was able
to extend plant roots. Lopez & Sword (2015) reported that
B. bassiana promotes plant growth of cotton (Gossypium
hirsutum). B. bassiana inoculation had a positive effect
on plant growth parameters including root length of common
beans (Phaeseolus vulgaris) (Afandhi et al., 2019). Foliar
inoculation of plants with the tested strains of B. bassiana
and M. anisopliae increased plant height, leaf pair number,
fresh shoot and root weights; however the increase was
not always consistent across sampling dates (Jaber &
Enkerli, 2017). The secondary metabolites producing
enthomopathogenic fungi had been also reported as a plant
tissue colonizer, plant growth enhancer, or as a naturally
occurring endophyte (Rios-Moreno et al., 2016).

Effect of Secondary Metabolites of Four
Entomopathogenic Fungi on Phenolic Compound
Content. The qualitative tested tissue analysis was
presented in Table 4. The results of the tannin compound
test showed that the application of each secondary
metabolite of B. bassiana B10, B. bassiana B16,
M. anisopliae M16, and L. lecanii L16 produced more
tannin compounds when compared to the control. It wes
suspected that the treatment of four secondary metabolites
of entomopathogenic fungi could increase tannin
compounds in chili plants. The parameter of the amount of
tannin content in plants could be seen in the presence of
turquoise or blackish green.

This was in accordance with the opinion of
Auwal et al. (2014), that a positive result on tannin testing
was that the plant extract would be blackish blue due to
the FeCl, reagent. The content of tannin compounds in the
treatment of four secondary metabolites of
entomopathogenic fungi was shown to have almost the
same tannin content, and had good resistance to increasing
the potency of tannin compounds compared to control.

Saponin test results showed that the application of
each secondary metabolite B. bassiana B10, B. bassiana
B16, M. anisopliae M16, and L. lecanii L16 increased
saponin content when compared to control (Table 4). This
was in accordance with Juric et al. (2020), that the increase
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in phenol content due to the addition of antagonistic fungal
metabolites. Plant content of secondary plant metabolites
was affected by genetic, environmental, and agronomic
factors (Neugart et al., 2018). Because the antagonistic
fungal supernatant was absorbed by plants, substances that
could be responsible for affected resistance give rise.

The results of the hydroquinone test on the treatment
of four secondary metabolites of entomopathogenic fungi
were more than the control (Table 4). Hydroquinone
compounds were marked with a brick red color which could
be seen in the chili leaf extract. Rahmania et al. (2018)
confirmed that, the brick red color formed indicates the
presence of hydroquinone. The presence of hydroquinone
compounds in a plant would increase plant resistance to
pathogen attack.

The increase in the content of these phenolic
compounds (tannins, saponins, and hydroquinones)
supported the observation of a longer incubation period and
low disease intensity, even without disease symptoms
(Table 2). Phenolic compounds were components of plant
defense from within, which could be systemically induced
through the application of entomopathogenic fungal
secondary metabolites. Secondary metabolites that wre
absorbed by plants would wake up the signal for phenol
compounds to increase and function to overcome existing
pathogens (Dangl & Jones, 2001).

CONCLUSION

The secondary metabolites of B. bassiana B10,
B. bassiana B16, M. anisopliae M 16, and L. lecanii L16
were able to inhibit growth of F. oxysporum f. sp. capsici,
extend incubation periods, suppress disease intensity,
increase plant height, and increase root length. It also
increase the content of tannins, saponins, and hydroquinone
compounds qualitatively compared to controls. The
secondary metabolites of enthomopathogenic fungi could
be used as organic control for soilborne pathogenic fungi.
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