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do DOr. IR HILDA KARIM, MP UNM <hilda. karimf@unm.ac.id=
£3|UNM
AOMI-D-21-00198 - Submission Confirmation
1 message
Archives of Microbiology (ADMI) <emeditonalmanager. coms Wed, Feb 17, 2021 af 5:58 PM

Reply-To: “Archives of Mirobiclogy (AQMI)" <niranjana muralimohanil springemature, com>
To: Hilda Kanm <hilds, karmunm. scid>

Dear Dr, Kanm,

Thank you for submitting your manuscript, "Antagonistic Activity and Charactsnzation of Indigenous Soil |solates of
Becteria and Fungl Against Onion Wikt Indted by Fusarium sp.", 1o Archives of Microt<ology.

Tha submisgion |d |s; AOMI-D-21-00188
Pleass refer o thia numbar in any fullre corresponcence.

Ouring the raview process, vou can keep track of the slatus of your manuscript through the Editorisl Manager
wehsite,

Your usamame s HKarim-382 _ _
If yau forgot your password, you can click the 'Send Logn Detals' link on the EM Login pegs at
hHp s e editanalmanager comiaamil,

Thanks agsin.
Wlith kind regards,

Eprnger Journala Editonal Office
Arehivea of Microbiology

Mow that your article will undergo the editorial and peer review process, it is the fight tima to think about pubBshing

yaur arlicle a2 open access. With open scoess your aricle will becoma freely available to anyone workdwide and you
will easily comply with open access mandates. Springer's open access offering for this journal is called Open Choica
{find more information on www springsr com/openchoce), Once your aricle is acoepted. you will be offered the optian
to publish through open access. So you might want to talk to your insfitution and fundar now ta see how payment
could be organized; for an overdew of avallable open access funding please go to vwww springer comivalunding.

Although for now you dont have to do anything, we wadld ke 1o lel you know sbout your upcoming options.
=Dur flexible approach during the COVID=19 pandemic™

if you need more time at any stage of the pear-review process, please do ket us know, While cur systems will continues
1o resmind you of the original timelines, we aim fo be as fiexible as possile dunng the current pandemic.

This lettar contains confidential information, is far your own use, and should ot be fonwarded to third partiss.

Recipients of this emaill are registered users within the Editonal Manager database for this joumal. Ve will keep your
information on file fo use in the pracess of submitting, evaluafing and publishing a manuscrpl For mare information
on how we use your personal details please see our privacy policy af hilps Meww springemsalure comproduction-
privacy-policy. IF you no longer wish io receive messages from this jousmal or you have questans regarding database
managemeant, plesss contact the Publication Office at the link babow,

In compliance with data proteciion regulations, you may request that we remove your personal registration details at
any lma, (Usa the foliowing URL: Hitps: v editorialmanager comdaomifogin.espTa=r), Pleasa contact the
publication office if you have any questions.

Hapa. ienall google comimalliui Me=af fdlabh R uiew=ptRsearch=allipermbnid=thrsad-Ma8 1651 DESEEA 71 41 E2000 Asimpl=mag-Mris 158192540
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%, |
Dr, IR, HILDA KARIM, MP UNM <hilda karim@unm.ac.id>
s UNM ?
Thank you for your approval - [EMID:58b3307 3d4a87384]
1 message
Archives of Microbiology (AOMI) <amDedionaimanager.com> Wed, Feb 17, 2021 ai 5:58 PM

Reply-To: "Archives of Microbiology (ACKI)" =riranjana. muraimohanf@springamalure. o=
Ta: Hilda Karim <hilda, karim@unrm.ac.id>

Cear Dy, Kanm,

Thark you for approving the changes and retuming your submission endifled "Antagonistic Activity and
Characterization of Indiganous Soil lsclates of Bacteris and Fungl Against Onion Will Incited by Fusarum sp.”

You will be able to check on the progress of your paper by legging on to Editonial Mansger as an guthor, The URL is

HHoe s aditonalrmansger oomfacmal,
Thank you for submitting your werk to this joumal

Kind roegards,

**ur flexiblo approach during the COVID-12 pandemic™®

i you need mare bme at any stage of the pear-review process, pleass do let us know. Whils our systems will confinue

to remind you of the orginal imelines, we aim 1o be as flexible a5 possible during the curmant pandgemic.

This letier containg confidential information, is for your own usa, and should not be forerarded 1o third parties,

Recipients of this email are reglsterad usars within the Eddonal Manager database for this paurnal. We will keep your
information on file to use in the process of aubmitting, evaluating and publishing a manusconpt, For maore information

an how we use your personal details please ses our privacy policy 8t Fitps: A Springernatura. Comipraduclon.

privacy-poboy, If you ne longer wish to receive messages from this journal or you have questions regarding database

managemant, piease contact the Publication Office at the link below.

in compliance with data protection regulations, you may request that we remowve your personal registration details at

any lime. (Usa tha following URL. hitpa thwww. editonalm anager. comaamiAogn, ssp*a=r). Please contact the
pubfication office il you have any quastions,

g Ul pocgle comdmal AU AR s & visw=p Aeareh=allf pein id=fhres ad-FHa 8 1 B9 195658 T E4 1 135 EEn Raimpl=mep-FHAA 15915355
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*:st% || UNM Dr. IR, HILDA KARIM, MP UNM <hilda karimg@unm.ac.id>

AOMI: Your PDF Has Been Built
1 message

Archives of Microbiology (AOMI) <emfedionalmanager.com= Wed, Feb 17, 2021 at 5:568 PM

Reply-To. *Archives of Microbiology (ADMI)" <niranjana muralimohanispringemature. com:=
To: Hikda Kanm <nilda karmgunm. ac id>

Dear Dr. Kanim,

The POF for your manuscript, "Antagonistic Activity and Characterization of indigenous Sall Isolstes of Bacteria and

Fungi Against Gnion Wilt Incited by Fusarium sp.” is ready for vewing.

In order to fermally submit your manuschpt to the joumal, you must approve the PDF,

Pleases access the Eddonal Mansger website,

Your username |8 HRanm-38:2

If you forgat your password, you can click the 'Send Logan Detada’ linkon the EM Login page al
hiitps; s editarialmanagsar camdaomil.

Click "Author Login™

Iy your main menu, you will see thers |3 8 category entitied "Submission Waiting for Author's Approval™.

Click on that category, view your submission and approve it. In the unlikely case of conversion Issues you may submit

your manuscript data as a POF file

Your manuscripl will then be formally submithed to the joumal.
Thank you very much,

With kind regards,

Springer Journals Editonal Oifice
archives of Microblology

=i flexible approach dunng the COVID-18 pandemic™

It you need mare tme at any stage of the peer-review process, please do let us know. Whils our systems will cantinue

ta remind you of the original timelines, we: aim b be as fexible &3 posaible dunng the current pandenic.

This lettar contains confidential information, is for your own use, and should not be ferwarded fo third parties.

Recpients of this emall are registared users within the Editorial Manager database for this joumal. We will keep your
information on file Lo vse in the process of submitting, evaleating and publishing & manuscrpl. For more information
an how we use your parsonal details please ses our privacy policy @l Witps ey, senngemaiurs. com/prosuctian-

privacy-policy, if you no longer wish to recelve messages from this jourmnal or you heave quesiions regarding database
management, pleass contact the Publication Office at the fink below,

In complignce with data prodechion regulations, you may reguest that we remove your personal regisirafion detsils st
any tima, (Lise the followmg URL: hitps: fwew sditorialmanoger com/aomitogin.esp?a=r). Fleasa contect the
publication office If yvou have any questions.

htips-mail gaogle comimalliu i He=af2 T abhAvisvw=ptEasarch= sl parmiid=trand MLl o RO BESRIT 200 00400 Eeimpl =msg-MH30 16519358 91
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'i‘-;_'?,q? | U N M Or. IR. HILDA KARIM, MP UNM <hilda. karim@unm.ac.id>

Registration Welcome Motification for Archives of Microbiology
1 messaga

Archives of Microbiology [A0MI) =emiGedilonalmanager, com=> Tus, Feb 16, 2021 a1 5:43 PM

Rephy-To. "Amchives of Microbiokogy {AOMI)" <niranjana.murslimohani@springermnature. com>
To: Hilda Kanm =hilda.kanmi@unm.ac.id>

Diear Dr, Kanm,
Piease be informed you have boen registered by our editonal team as a user on the Editorial Manager site for

Archives of Microbiology. Information about Archives of Microbiology can be found on the jourmal website, or by
salecting Joumal Ovendew from the top navigation bar at hitps:fwaww aditoralmanagsr comiACMLL

Editarial Manager is the manuscript submission and peer-rovew tracking system through which individuals are invited

o review, o wite artickes for the joumsl, or io process SUbmMISSONE,
Your ussmame s HKanm-382

For sacurity reasons, passwords ane never sant by omail. To sel a password, pleas=s dlick this link:
hitps Mwon editorialmanager comisomil asp7i=131 804 A1=4TEZD4LY

If you forgel your password, you can click the "Send Login Details' link on the Editorzl Mansger Login page at
mitpssifawes editorisimanager.com/&Onil,

You can change your password and other personal information at hifpe-dvwww editorislmanagar,
I:I:Ir'ﬁl'.ﬂ.l:IMII'ﬁr'l'l:l_.L'.ﬂﬂﬂ.'.E asRp

With best regends,
Springer Mafure
Journals Editonal Office

**Cur flexible approach during the COVID-18 pandsmic™

if you need more lime at any stage of the peer-review process, please do bet us know, While cur systems will continue

1o remind vou of the ofginal limelines, we aim 1o be a8 fexible as possible duning the current pandemic.

Tris letter contalns confidential inform ation, is far your own use, and should not be fanwarded o third parties.

Recipients of this email are registered users within the Editorial Manager database for this joumal, We will keep your
informadion on file 10 use in the process of submiting, evaluating and publshing 8 manuscript For more information
on how We Use your personal details please see our privacy policy at hitlpe . springamaturs comiprodwtion-
privacy-policy, If you no longer wish to receive messages Trom this joumal or you have questions regarding databass
manegameant, please coniact the Publication Office at the link balow.

In compliance with data profection regulations, you may requast thal we remove your personal regisiration details at
amy time, [Lse the following URL. hitps Pavaw sditorialmanager.com/S0MIlogin.asp™a=r), Please contact the
publication offica f you have any guestions.

hﬂpl:.vnnl.nuudnmﬂnnih'mﬁmmmFnhmnmmm*@ﬁ!&ﬁﬂmmwﬂﬂwmtﬁimh (L
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% i U NM Dr. IR, HILDA KARIM, MP UMM <hilda karim@unm.ac.id=

How to finalize your submission to Archives of Microbiology
1 message

Archives of Microblalogy (AOMI) <emDeditonaimanager.com> Tue, Feb 16, 2021 at 8:43 PM

Raply-To: "Archives of Microbiology (AOMI)" <niranjana. muralimohanfspringemature.com>
To! Hilda Karim <hilda_kafim@unm.ac.id>

Caar Dir. Kanm,

Thank you far choosing to submit your manuscript (Antagonistic Activity and Characlerzation af Indigenous Sioil
isnlstes of Beciana and Fungl Against Onion Wilt Incited by Fusarium sp.) 1o Archives of Microbiclogy. There are a
few more steps o complete your sUbMISSIoN.

At this stage, please ensure that your tes meet the Eubmission requiraments in the Instruciions for Aulhors on our
journal's homepage and ihal you provide & new cover letier,

MNEXT STEPS

1. Legin

Log In to s fwsew edisorsimanager.com/AOMI with your usemame Your username g HMarm-332. For security
reasone, passwords ara never sent by email, To set a naw pasaword, pleasa cick this link:

htlpe: fwww adianialmanager camaomil, aapi= 131803 51= HHMOZBWM.

2, Edit suibmission
o to "Submisssans 32nt back to author and click 'Edit Submession’,

3. Final check

All the redevant sactions should have bean pre-populated, but it is worth checking that all the required information is
Eorract

Please do fhis WITHIN 7 DAYS from recedving i emad, If you require more time, please reply to this amail to let us
hriow. IF we haven't received a reply within 7 days, we will sssuma you do not wan! to proceed with the subsmission o

Archives of Microbiology
With kind regards

Joumal Editonal Offica
Archivea of Microbiology

**Cwr flavible spproach during the COVID-19 pandemic™

If you need more tme &t any stage of the peer-reviow process. pleass do let us know, While our systems will continue

to reming you of the orginal imelines, we aim {0 be as fexible as possible during the current pandemic.

This latter contains confidential information, ig for your own use; and should not be forwarded 1o thind parties,

hitps: il google, comima iy Ti=at T4 dabblview=piisanrch=alEpermitad=thmuad-M A 160 TBEA5ET 1781 22060 Amimplwenag- M DAL ASAE,

Recpients of this emall are registered users within the Editorial Manager database for this joumal. VWe will keep your
information o file to use in the process of submilting, evabsating and publishing a manuscript, For more infermation
on how we use your personal details please see our privacy policy 8t hitps:Awww springernaiure. cam/produchon-
privacy-pok oy, If you no longer wish to recelve messages from this joumal or you have questions regarding database
managament, pleass contact the Publication Office at the link balow,

In compliance with data profection regulations, you may request thal we remove your personal regisiration detsils at
gy tima, (Lise the following URL: hitos My editorialmatager.com/AOMINogin aspTa=r), Please contact the
publication office if you hawa any guestions.

il
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-.L_':?zg.' ‘ U N M Dr. IR. HILDA KARIM, NP UNM <hiida karim@unm.ac.id>

Your submission to Archives of Microbiology - [EMID:4cedc713532b869d]

1 message

Submilsslon Editor <emEeditonalmanager.com= Tue, Feb 16, 2021 at 842 PM

Reply-To: Submission Editor <submissioneditonilisprngernature, com=
Ta: Hilds Karim <hiida. karimiEunm.ac.id=>

Subject: Your submission o Archives of Microbiclogy
Dear D, Kanm,

Thank you: for letting me know you would like to submid your manuscnpt {Antaganistic Activity and Characterization of

Indigenous Soil isclates of Bactera and Fungi Against Onlon Wit Incited by Fusarium sp, ) 1o Archives of
Microbiclogy

| have initiated the submission to the journal en youor behall.
hlext Blaps

The journal will contact you shorily 1o explain how to finalre your submission. WWhen you finalize your submissicn,
you will have the opportunity to revise your manuscripl and upload & rew cover |etter,

| would appreciate your fime to answer a few quick questions about the sarvice - ciick here (o complels our suney:
hitps-iispringmature, su. qualirice. comifefamiEy_3Ue|OncTroTc3TT7T= 1 EM=CMIC-D-20-N25458 C=INDONESIA

| wish you every success with your manuscript.
With kind regards,

Mrudula Mohare
E diterial Submission Advisor
Springer Nature

In compliance with data protection regulations, you may requast that we remeove your personal registration details at
any time. {Use the following URL: hips s editonaimanager com/deskiogin aap¥a=r). Please comtact the
publication office if you have any questions.

Frtips. el popgle camdmailiu Q0 Tik=at e s b v Asserch= il perrthd=thresd-13 8 169 1 ES B S6ET 1 BRASAT Animplemap-Iai A TR RS04
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% ‘ UN M O, TR, HILDA HARIM, MP UNM <hilda.karimBunm.ac.id>
Major Revisions requested AOMI-D-21-00198

3 MEssages

Archives of Microblology (AQMI) <am@editonalmanager, com=> Thu, Apr 1, 2021 213:18 PM

Reply-Ta *Archives of Microbiology (AOMI)" <niraniana murslimchani@springématura.com:=
Ta: Hibda Karm <hilda karmfiunm acid=

Dear DOr. wanm,

Wit have recaived fhe reports from our adviscrs on your manuscipt, "Antagonistic Activity and Charactenzation of
Indigenaus Soil Isolates of Bacteria and Fungi Against LUnion Wit Incited by Fuaarium sp.”, which you submitied to
Archives of Microbloiogy.

Based on the advice recaived, | have decidad that your manuscript could be reconsidered for publication should you
be prepared 1o incorporate major revisions. When prepaning your revised manuscript, you Bre asked ta carefully
consider the reviewer comments which can be found below, and submit a kst of responses to the comments. Yo are
kirdly requested to also check the websile for possible reviewar attachmaent(s).

Plaase make sure o submit your editable source files (I & Word, TeX).
I order bo submit your revised manuscript, please access the Editorial Manager websie.

Your uaarmame i HKanm-382

If you forgot your password, you can click the *Send Legin Detsils’ ink on the EM Login page at
htipe Mwwwlediloralmanager com/Bamb,

W jnok forward to receiving your revised manuscrpt before 37 May 2021,

With kind regards,

Erko Stackebrandt
Editor in Ghief

Archives of Microbiology

COMMENTS FOR THE AUTHOR:

Reviewer #1: The manuscnpl entitled as "Antagonistic actiwty and characterization of indigenous soil isolates of
bacteria and fungi against onion wilt incited by Fusarium sp." under manuscript number ACM|-0-21-00788 -
[EMITTBeed9 1 bEibBef5aZ], describe deacribes the potential antifungsl role of indigenaus soll isolates of bacteria and
fungi against Fusarium sp, The work is based on in vitro socreening of bacterial and fungal isalates, thereafier, the
mobecuar identification of the selected isciates showing prominent activity, To my mind, this is a valuabis wark
showing basis for formulating the scoinendly and non-chemical base management stratagies against plan
pathogens, | recommend this study for publication. Hewever, | have a few general questions and suggest same
minar rewvisions of the prepared manuscript below.

Mo need 1o give statistical analysis values in the abstract (The four tested microblal isolates were able to significantly
inhibit Foc activity in vitro based on the ANOVA test, with valuas o = 0,05, and n= 3},

Line 43 mention the disease (Management of this disease can be focusad)

Any furgal pathogen isolatad from a diseased plant, a pathogenicity lest must be done. The identfication of the
furigal pathogen must be confirmed by a molecular expanment,

A separate paragraph showing the information regarding statistical anatysis in materal and method section is
mLasing,

| recommend adding a clearer piciure of fungus spores Fusarium oxysporum used for identification.

Information about the microscope, is magrifying scale eic, is missing in Fig, 3

Try to show the % simiarity rate in 4 and 5.

The author should show eonsistency in referance style according ‘o jownal's formal Instruction. In some references
full name of the [ournal was used while in some pleces the jounal name was abbrevialed. Some references have
|oiEnal name in lakcs while others have plain tedt.

Owerall, the manuscript showld be carefully and deeply revisad for grammar and English use, since minor mistskes
gre found in some perts of the paper,

Structurally, the introduction need some modificalions. The authors concenirated more on crop introduction. Specific
information regarding the pathogen and the isolated microbes should be added. Trichoderma s very famous for

Pipa: Wil googl . cormime BuG 7 E=s2T4datb i virw=ptisearchi=abSpermitid=fhread - dA 1865831 4561 VETH0H T a0 Eompl=meg-Me 3 A 1BE5A214.. 913



THMIT 537 PR Uriteamsitan Meger Makassar 8ail - Wajer Revmons reqguested ACKED-23-00108

biological control activity againsi a wide range of psthogens. The discussion part can be improved by taking
infarmation from recently puldishad review such as.

hitps: ol arg 1 02380 microorgamsmeBa0neT ¢
bvttprifd. dai.org 0. 3380/microarganiemaBi 30407 .
Condusion |8 very shor, a little infro and one sentence suggestion should ba brought in.

Reviewer #2° [n ganeral. | find the work interesting since it is proposed lo $earch for @and charactanze native
microorganisms with the potential to control Fusarium in onion. Howewver, progrese is incipient ard more infarmation
needs to be generated 1o build a4 good aricke. For this reason | consider thal this manuscript should be considered as
& short communication, _

It is necessary 1o clarfy different doubls thal arise in the manuscript Throughout the manuscript i s mentioned that
the crop i shallot, while in the tile it & mentioned anion. The clearer question is why nal [danlify ihe phytopathoganic
fungus as the antagonists were identified. It is inappropriste to say that F. cxysporum f. $p. cepae when the evidence
s insuficient, The comments per seclion ara

Titde. Use the most suitable name onion ar shsallot.

Abstract, Do not use the Fusanum oxysporum T 50, cepas becauss thare is not enough avidenoe,
Key words. | suggest include Bacillus sublilis and shaltot diseasa. Omit tuber rot disease and phylopathogenic fungi.

introducton,

In rows 84-68, P. peruginasa and T. hamzisnum are repatiive. Avald this. Omit the underiying paragraph.

Materials and methods

Becauss the onion is atiacked by different speces of Fusanum, identification by ST1 analysis is necessary,

In “Ir witra Tests of Fusarum Antsgonis! Isolates” authors say observation of the inhibition zoné (growth inhibdtion, 1)
was done every bwo days. This is nof zone inhibilion, is growth inksbition and hwo days interval is mush time intareal.
In PCR emplificaton. It is really 10 jd volume of the reaction? Plessa confirm.

Residls

On culture and morphobogical charscterzation are not ensugh Tor identification of Fusanum isolate. The "In vitro tests
of Antegonist Microbes vs. Foc Fungi” needs rewrlle. Punciual commanis are in the manuscrpt. The text of the
manuscripl is not properly related 1o a table or figure, it seems that antagonism by fungus C3 is not the show in the
Tabke 1. In Fig. 2, the C3 fungus shows greater inhibition

Fig. 2, The growth of the sntagonists seems litle for 7 days. partioularty for bacteria and 7. asperellum of which there
ore strains that n 72-56 hours slready covered ihe Petn dish, Fig. 3 Which lreatment? vs fungus or bacierium?

In the case of hengl, no entagonist overgrowth  on Fussnium?

Discussion

Foous fhe discussion mare on ha resulls obtained, Ea muy especulative pues aborda cusstones gue nd B2
edudiaren &n eale trabajo. In the scientific literature, there is much mformaton on the mode of action of T.
asperellum, Thers ie alaa enough infarmetion on how Trichoderma species inhibd the growth end psthogenicty of
Fusarium. We must focus on the rslationship Trichoderma {T. aspereflum, mainky} - Fusarium.

Eome information is results, Please move the undedying paragraph (207-211) to results,

I this seclion use the name of sach bactenum oF ufgus,

This is o starfer work. Much information s missing before thinking of & consartium, Do nod rugh,

Conclusions
The work ie simple gnd the antagoniem of bactera and fungi was little cheractenzed. Thersfore, | conaider it
approprate o say that 2 badens and 2 fungi with potential for Fusanium biocontrol ware :solated is enough. Use the

names of the microorganisms inslead of the codes. Avoid using Foc as there is a lack of adequate identification of the
phifcpathogen,

Adlrminiskrator
Consull the Insinictions to Authors fop proper reformalfing of the manuscrpt (headings, spacing, joumnal abbraviation
in the ligt of references)

Compare isolales to tyoe sirains only (Blast oplion) and denots the type atrains by & suparscripl T behind the
accession numbers

Provide acoezson numbers for the 165 fRNA and ITS sagquences

There is additional documentation related 1o this decision letter. To acoess the file(s), please dick the lnk below. You
Friay algo login (o the system and click the “View Attachments' link in the Aclian coburin,
Fiitpa: fivesw, sditofalmanager comisomil, sep =1 378308I=ETY KB QKO

Fiease nota that this journal is a Transformative Journal (T.J). Authors may publish their resaarch through the

hiEpaimail google, comima ki = a2 M0abbEview=ptEearch=allpermifvd=thiad-f4 14 16B582 1 4B 1TB7504 7 308 sm pl=meg-P4 I A 165563114
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M, |
. HILDA KARR, MP UMM <hilda.loari LA, ld=
Mz | UNM O IR, HI —

AOMI-D-21-00198R1 : Your PDF Has Been Built

7 mEssages

Archives of Microbiology (ADM) <em@editorialmanager. com:= Sun, May 16, 2021 of 10;54 PM

Reply-To: "Archives of Microbiology (ACMI)" <niranjana muraimohan@springemature, com=>
Tor Hilda Karim <hilda karim @unm,ac,id>

Dwear D, Karim,

The POF for your manuscipt, “Antsgonistic Activity and Charactenzation of Indigenaus 5ol Isolates of Baclena and

Fungi Against Onion Wi Incited by Fusanum sp." |8 réady for viewing.

in order to formally submil your manuscrpt to the joumal, you must approve the FOF

Please access the Edrorial Manager website.

Your usemame ks: HKardm-382 |

If you fargoet yeur passward, you can click the ‘Send Login Details® ink on the EM Leogin page at
it ps heears, sdibor slmanager comiBamid.

Clhek “Author Login™

I your mam menu, you will see there is a category entitled “Submission Waiting for Author's Approval’,

Click on that categery, view your submission and approve it. in the unlikely case of conversion issuas please contact

the Journal's Editorial Office by clicking the “CONTACT UE"fink on the journal EM hame page.
Your manuscript will then be farmaily submitted to the jourmal,

Thank you very much,

With kind regards,

Bpringer Journals Editorial Office
Archives of Microbislogy

#*Cwr flexible approach during the COVID-15 pandamiz*®

If you naed more time al any slage of the peer-review process, please do let us know, While our systems will continua

to remind you of the original timelines, we aim to be as flexible a8 possible during the current pandemic.

This letter containe corfidential information, is for your own use, and should not be forwarded to third parties.

Reciplents of this emad are registared users within the Editorial Manaper database for this joumal. We will kaep your
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ﬁ ‘ LINM Dr. IR HILDA KARIM, MP UNM <hilda karimg@unm.ac.|d>

Submission Confirmation
1 messags

Archives of Microblolagy (AOMI) <em@aditoriaimanager.com= Sun, May 16, 2021 &t 11:03 PM

Reply-Ta' "Archives of Microbiology (AOMI)* <piranjana. mursiimohan@sprngamature. com:=
To: Hilea Karim <hilda.karim@unm.acid>

Doar Dr, Kanm,

\Wa acknowbhedge, with thanks, receipt of the revised version of your manuscripd, “Amagonistic Ackivity and
Characterization of Indigenous Sof Isolates of Bacteria and Fungl Against Onion Wilt Incited by Fusarum sp.",
gubrmithisd 1o Archives of Microblclogy

The manuscnpt number s ACMED-21-00188R1,

¥ou may check fhe slalus of your manuscript at any tima by accessing the Editorial Manager wabsite,
Your usemame & Hkanm-382

If you fargot your passward, you can click the 'Send Login Details lirk an tha EM Login page al

hittpe: Aeena aditorlalmanager, comisomil,

‘We will infarm you of the Editor's decision ag s0on a& possible.

With best regands,

Springer Jounals Editorial Office
Archives of Macrobiokogy

“*yur flewinle spproach duning the COVID-18 pandemic*

If you nesd more time &t any stage of the peer-review process, plaass oo let us know. While our sysiems will contnue

tn remind you of the orginal imalines. we aim lo be as fiexble as possible dunng the cument pandemic.

Thig leiter containg confidential information. is for your own use, and should not be forsarded to third parties.

Recipients of this email are reglsterad users within the Editonal Manager database for this jsurnal, We will keep your

infarmation on file te usa in the process of submitting. evaluating and publishing a manuscipt. For mare information
o how we usa your personal detaids please see our privacy policy 8t hitps [Awaww, springernabure comiproduction-

privacy-policy, Hyou no longer wish (o receive messages from this joumal or you have questions regarding dalabase

management, pleass contact the Pubbcation Office at the nk bedow.

In compliance with data protection reguiations, you may réquest thal we remove your perscnel ragistration details al
gny time, (Use the following URL: hitps e editonalmanagsr comisamilogin asp?a=r). Please conlacl the
publication office if you have any questions.
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TiErEa, B3 FM iIniverstas Megon Makassar Mail - Your Suomiesion ADMI-C-21-00188/1

Ty Or. IR, HILDA KARIM, MP UNM <hilda_karim@@unm.ac.id>
£% [ UNM

Your Submission AOMI-D-21-00198R1

4 MESSages

Archives of Microbiology |AOMI) <emeditoialmanager.com= Wad, Jun 16, 2021 at 354 PM
Reply-Ta: "Archives of Microbiology (AOMI)* <niranjana.muralmohangspringamature. com:
To! Hilda Karim <hiida.karim@unm.ac.ld>

Dear Or. Karim

Wi have received the reports from our advisors on your manuscript, "Antagonistic .ﬂ.:tiﬂ'rj_md Charactesizaton of
indigenous Soil |sokates of Bactaria ard Fungl Against Onion Wit Incited by Fusarium s0.", submitted to Archives of
Microbictogy.

Based on the atvice receiver, | have decided thal your manuscipt can be accepted for publication after you have
carried oul the comections as suggestad by the reviewer(s),

Below please find the reviewars' comments for your perusal.

You are kindly requesied to also check the wekbsite for possiile reviewer attachmeantis).
Plasse make sure i submit your editable source files (i e, Word, TeX).

Pease submit your revised manuscrpt using the Ediorial Manager system.

Your usemame 15 HEK&Am-3482 ; .
If you farget your password, you can click the 'Send Login Detalls’ link on the EM Login page a1
hitpa Moy edilarisimanagar comdeami,

| am looking forward 10 recehing your revised manuscript before 15 Aug 2021,

Witk kind regards,

Erkn Slackebrandt
Editor i Chief

Archives of Microblology

COMMENTS FOR THE AUTHOR:

Resviawer #2° Comments and supgestions were adequately addressed. The manuscrpl is résdy for publication

Editor. In conlrast to kne 134 i which potentially pathogenic fungal isolates are mentioned the following lree showna

only one isolate (fungi177), If this atrain is 100% related to Fusanum cysporum strain KG_26 wihy does i branch
B dastanty?

Accession numbers must be provided and give in the trees, Compare the bacterial Isolates to type sirains only

{BLAST option} and show only closely related type strains in the tree. For type sirains of Baclle see:
htips Hipsndesmz defgenusbaciius

Please nole that this journal is & Transformative Journal (TJL Authors may publish thelr regearch with us through the
fradifionial subscriplion access route or maka their paper immediately open aceess through payment of an article-

processng charge (AFC) Authors will not be required to meke a final decision about access o their article until it has
been accepied,

<p=Authors may nesd 1o take specific actions to schieve compliance with funder and institutional open access
mandates. </ If your research is supporied by a funder thal requires immediate open access (&9, accarding 1o Plan
& principbes) then you should select the gold OA raute, and we will direct you to the complant raute where posaible,
Faor suthors selecting the subscripbion publication route sur standard |lzensing termis will need to be acceptad,
including our sel-archiving policies. Those standard licensing terms will supersede any athar terms that the suthor or
any third parly may asser apply 1 any version of the manuscnpt.
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THWET 5 P Universitas Meger Makasaar al - A0MI-D-21-00788R2  Your POF Hers Been Buit

E.i% .| U NM Dr. IR, HILDA KARIM, MP UNM <hilda karim@unm.ac.id>

AOMI-D-21-00198R2 : Your PDF Has Been Built

1 message

Archives of Microblology [ADMI) <emiZedionsimanager, com= Mon, Aug 18, 2021 a1 12:40 AM

Reply-Ta, “Archives of Microbiology (ADMI)" <niranjana.muralimohani@ispringernalure, cam=
To: Hilda Kanm <hilda.kanm@unm, acid>

Dear DOr. Kanm,

The POIF for your manuacript, "Antagonistic Activity and Characterization of Indiganous Soil Isolates of Baciena and

Fungi Against Cnion Wilt Incited by Fusanum sp.” is ready for viewing.

In order to formally submit your manuscript to the joumal, you must apgrove the FDF.

Please accoss the Eddanal Menagear website.

Your usemame s Hkanm-382

If you forgot your password, you cas click the 'Send Logn Detadls’ link on the EM Login page at
htips, Mevww, edilonalmansges oo (Sl

Click "Suthar Login®™,

In yaur main menu, you will see there | 8 category anfified "Submission Waiting for Author's Approval”,

Click on that catsgary, view your submission and spprove it. In the unlikely case of conversion lssues please conlact

the Joumnal's Editarial Office by cicking the "CONTACT US" link on the joumal EM home pags,
Your manuscrpt will then ba formally submitted t the joumal,

Thank you very much.

With kind regards,

Springer Journais Editarial Offics

Archives of Microbiniogy

**Cwr flesible approach during the COVID-19 pandemic™

If you need more ime ai any stage of the peer-review process, please do l&l us know, While our systems will continue

to remind you of the anginal imelines, we aim to ba &5 flexible 85 possible during the current pandamic.

This letter contains confidential information, is for your own use, and should not be forwarded to third paries.

Recmenis of this email are regisiered users within the Ediboral Manager database Tor this joumal. We will keep your
information on file o use in the process of submitting; evaluating and publishing 8 manuscripl. For mare formatian
an how we use your personal detsils please see our privacy policy at hitps: \www, springermature. com/production-
privacy-pobcy, If you no longer wish to receive messages fram this joumal or you have guestions reganding databass
management, please contact the Publication Dffice 8l the link below,

in compliance with data profaction regulations, you may request that we remove your personal regesiration details at
any tima, (Usa the following LIRL: hitps. e editoriaimanage: comiaomifoginaspTasrs), Piease contact the
publication office if you hawve any questions.
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Trasire Sl P Urmversitas Meger Makasaar Mall - Sabmssion Confirmaticn

% | UN M Dr, IR. HILDA KARIM, MP UNM <hilda,karim@unm.ac.id>

Submission Confirmation

| measags

Archives of Microbljology (AOMI) <emgeditonalmanager.com> Mon, Aug 18, 2021 at 12:42 AM

Reply=To. "Archives of Microbiolegy (A0OMIY <niranjena.murafimohanglspringemature.com:
T Hilda Harim <hilda_kanmiiunrm, ac, >

CGear O, Kanm,

Wi acknowledge, with thanks, receipt of the revisad version of your manuscript, "Antagonistic Actwty and
Charsctenzatan of indigencous Soil Isckates of Bacteria and Fungl Agalnst Gnion Wikt Incited by Fusarium sp.”,
submitied to Archives of Microbiology

The manuscript number is ADMI-D-21-001898R2.

You may check the stetus of your manuscript at any time by accessing the Editenal Manager website,
Yaur usermames i Hanm-382 _

If you fargot your password, you can chck the "Sand Login Detalls' link on the EM Login page at

hitpa: e, editoralmanager com/somil,

e will inform you of the Editor's decslon as soon as possibie.

With besl regards.

Springer Joumals Editarial Office
Archives of Micrabiolagy

**Our flexible spproach during the COWVID-19 pandemic*®

If you nesd more tme &1 any siage of the peer-review process, pleass do et us know. While our systems will conlinue

to ramind you of the orginal imehines, we aim to be as flexible as possible during the cumant pandemic,

This letter contains confidential iInformation, is for your own use, and should not be forwarded to third parties,

Reopiants of this email ars registered users within the Editorial Manager databasa for this joumal. We will keep your
inforrmation o file to use in the procass of submitting, eveluating and pubkshing a manuscripl For more information
on how we use your persongl delalls please see our pnvacy policy &l hiips: fwww springematune, comiproduchion-
privacy-policy. if you no longear wish to receive messages from this joumnal or you have gquestions regarding database
managemeant, pleass contact the Publication DiMice af the link below,

In compliancs with data protection regulations, you may request that wa remowve your personal ragistration details al
any fime. (Lise ihe fallowing URL: Rhitpe-fwwaeaditorialmenager.comiaomifogin, aso?a=r). Please contact the
publicatian office ff you hawe any gquesiions.

hitpe Tread, googie pomdmesl W Tike a2 kb Ev pwmpldn s arche alld permihid=thread R34 T8 1T B VORI DEEEA TR simpl=reg A3 AT POB1 72

1"



A BaEl Pl Uinivarsitss Megen hMakassar WMail - Your Bubmission SOM-0-21-0018672

ﬂ | B, P UMM <hilda kari nm.ac.id=
7~§£.¢F|UNM Or. IR, HILDA KARIM, =hildakarimi@u

Your Submission AOMI-D-21-00198R2

1 message

4:03 PM
Archives of Microbiology |ADMI) <emDeditonalmanagercom:> _ Tue, Aug 17, 2021 at
Reply-To: "Archives of Microbiology (ADMI)" <nirenjana.muralimenangspringemature. com:=

Ta: Hilda Karim <hilda karmi@lunm.ac.kd=>

Ciear O, Karm,

Wit have racaived the repars from our advisors on your manuscript, "Antagenistic Activity and Charactenzation of
Indiganaus Soil Isolates of Bactaria and Fungl Against Onion WK Incited by Fusarium p.", submitted to Archives of
Micrabiology.

Based on the advics received, | have decided that your manuscript can be accepted for publication after you nave
carried out the corrections as suggested by the reviewer(s).

Below, please find the reviewers' commants for your perusal

You are kindly requested to also check the website for possibile reviewer attachment(s).
Please make sure to submit your editable source files {i. & Wond, Tex)

Pisase submil your revised manuscript using the Editorisl Manager system,

Your usemame |5 HiKanm-382
If yeu fargat your password, you can click the 'Send Login Details’ link an the EM Logn page a1
Mtipa evan aditoriaimanages.comsaomil

| am looking farward to receiving your revised manuscript before 16 Oct 2021,

With kind regards,

Erkca Stackebrandt
Editor in Chief

frchives of Micrablalogy

COMMENTS FOR THE AUTHOR:

Editer as indicated in my last comments sccession numbers for 165 ANA gene saquences and IT5 sequancas
musi be provided and the isolates O nl y compared 1o type strains. Strain X2 for sxample in nol the type strain of B.
subtilis {see htps Mpsn.dsmz defpedeshaclius-aubtiis) and the number EG 1303 is not the one for B. velazansis
{sme hitps Mpss demz, delspeciesbacillus-velezansis) just to give two examples, Delete sl non-type strain entries-
Mole also that for & proper assignment the 165 FRNA gene sequences ahould be atleast 800 nuclectides lang and in
case thie gequences are shorter indicate in e teéx that the names of species ane tentative.

Please note that this joumnal is-a Transformative Jowrnal (TJ). Authors may publish their rassarch with us through the
tradifional subscrphion acoess rouls or make Miair paper immediately opan access through payment of an articie-
processing charge (APC), Authors will not be required to maka a final decision about access to their erticke wntil it has
been acoepled,

<b>Authors may need to iake specific sttions o achisve compliance wWith funder and institlional open access
mandates.<fo> If your research ks supported by a funder thal requires immediale open socesa (eg, according to Plan
5 principles) than you should saliect the gold OA roule, and we will direcst you to the compliant mule where possible.
For authars satecting the subscriplion pubication route our standard Boensing terms will need to be accepled,
incheding owor seff-archiving poficies. Those standard lcensing terms will superseds any other tarms that the author or
any third party mey essert apply fo any wersion of the manuscript.

<a hrel= hllfis fvean springertature comigpiopen-resesrchfundingpolicy-sompliance-fage> Find out more abaut
eomphiancacia»
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THBRE 540 PN Univarsiles Meger Mabessar Mall = Your Submession AOMID-2 1000 B8R
sy flaxible approach during fhe COVID-18 pandamic*™

If you need more lmée ot any stage of the peer-review process, pleasa do let us know. While our sysiems will continue

to rarming you of the ariginal timelings. we aim to be as flexible a5 possible during the curment pandemic,

This letter contains confidentisl information, is for your own use, and should not ba forwarded o third partiss.

Raciplants of this email are registerad users within the Editonal Manager database for this poumal, We will keep your
information on file 1o use in the process of submilting, evaluating and putlishing & manuscrpt. For mare information

o how We Use your personal details please see our pavacy pobicy &t hitps./Avww springermgiure comipreduclion.

orivacy=palley, If you na longer wish to recsive messages fram this joumnal or you have guastions ragarding databassa

managament, pleasa contact the Publication Cffica at the ink below.

In compliance with data protection regulations, you may request that we remove your personal regisiralion details at

any lime. (\Use the following URL: hitps v aditorialmanager comiaarmifagin ssp?a=r). Please contact the
publication office i you have any questions.

| Revision_Due lcs
1K,
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FHaEE E41 PW Uiniretafies Megen bakzesst Meil -5 bmesicn Confirmain

%, |
& Or, IR, HILDA KARIM, MP UNM <hildakarim@unm.ac.ld>
£%UNM
Submission Confirmation
1 massage
Archives of Microbiology [ADMI] <em@editonalmanager. com: Sun, Ocl 10, 2021 &t 3:21 PM

Reply-To: "Archives of Microblalogy (ACMI)" <niranjana muralimohangdspringemature. com=>
Ta: Hilda Kanm <hilda. karmgenm,ac.id>

Dear Dr. Karim,

W acknowledge, with thanks, recaipt of the revised vers:on of your manuscrpt, “Antsgomsic Adjuitr_llﬂ
Charscterization of Indigencus Soil Isolates of Bacteria and Fungl Against Onion Wilt Incited by Fusarium sp.",
aubmitted to Archives of Microbiology

The manuscript rumber is ADM-D-21-00 BERI

You may check the status of your manuscript at any Ume by accassing the Editorial Manager websile.
Your usemame is: HKarim-392

If you fargot your password, you can ciick the "Send Login Detsils’ knk on the EM Login page at

hitps: /e editorialmangear comisaimid,

Wi will infarm you of the Editor's decigion as spon as possible.

With best regards,

Springer Journals Editorlal Office
Archivas of Microbialogy

*{yur flexitle approach during the COVID-18 pandemic*

If you need more Bme st any stage of the peer-review process, please do let us know. While cur systems will cantinue
10 remind you of the ariginal Umelines, we aim to be as flexible as possible dunng the cument pandamic.

This betier containg confideatial information, is for your own use, and showld not be forwardad o third posthes.

Recipients of this amail are registarad usars within the Editorial Manager databasa for this journal, We will keap your
iformation on Me 12 uga in the process of submitting, evaluating &nd publishing & manusonpt, For more information
on how we use your persanal details please see our pnivacy policy Bt hitps e sprngamBetune Com producion-
privacy-nolicy. f you no longer wish 10 receive messages fram this joumal or you have questions regarding database
managemant, please contact the Publication Office at the lnk below.

I compliance with data protection regulations, you may reguest thal we remove your personal ragisiration details a1
gny time. [Use the following URL: hifpsfsww. edidonalmanagern comlaomilogin.asp¥a=1). Flease contact the
publication office if you haws any gquestions.
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THHZI. 543 P I inivemsitan Mages Maksssar Madl - Your Gubmissen AQMID-21-00195R3 - [EMID kEBfaicadactiold]

--E_'h ,--I U N M D, IR, HILDA KARIM, MP UNM <hfida.karim@@unmac.id>

Your Submission AOMI-D-21-00198R3 - [EMID:b98fa3ca2ac46bfd]

2 messages

Archives of Microbiology (AOMI) <em@ediloralmanager.com> Thu, T 14, 2021 gt 2:02 PM
Reply-To: “Archives of Microbiclogy (ACMI]" <pirgnjanamuraimohang@springemature. cofn=
To: Hilda Kanm <hilda karim@unm.ac.id>

Dhzar O Kanm,

Wi are pleased to inform you that your manuscripl, "Antagonistic Activity and Charactenzation of indigenous Soll
lsolates of Bacteria and Fungi Agairst Onion Wil Incted by Fusarium $p.”, has been accapled fof publication in
Archives of Microbiology.

You will receive an e-mall in dus soursa ragserding the produciion process,
Please remember to quote the manuscript number, AOMI-D-21-00188R3, whenever inquinng about your manuscnpt,
With best regards.

Erto Stackebrandl
Editor in Chigt

Plaasa note that this journal is a Transformative Joumal (TJ). Authors may pubdish their research with us through the
traditional subscription access route or make their paper Immediately open access through payment of an article-
processing charge (APC), Authors will not be required 1o make a final decision aboul actess 1o thair grticks untd it has
been accepted.

<h>Authors may need to take specific actions 1o achieve compliance with funder and institutional opan accass
mandates.</b> If your research is supported by a funder thal requires immediale open access (8.9, according to Plan
& principtes) then you should select the geld OA route, and we will dired you to the compliant route whare possible.
Far authors selecting the subscription publication route our standard licensing terms will nesd 1o be accepled,
including our salf-archiving policies. Those standard licansing terms will supersede any other terms that the author or
any third parly may asseri apphy to any version of the menuscnpt

<g hret= hifpe: e sprngemature. comiap/open-rasesrchfunding/policy-compliance-fags=> Find oul more about
compliance<fas

" flaxible spproach during the COVID-19 pandemic™*

If you nead more time at any stage of the pees-review process, pleasa do let us know. Yhile our systems will continue
o remind youi af the ariginal imelines, we aim 1o be as flexible as possible during the current pandemic.

This letier cantains confidential information, | for your own use, and should nol be forwsrded 1o third parties.

Recipients of this amail are registersd users within the Edional Manager database for this journal. We will keep your
iriformalion on e to usa in the process of submitting, evalusting and publishing & manuscrpt. For more information
an hiow we use your persanal detals please see our privacy policy at hitos e springamabure. comiproduction-
prvacy=-policy, If you no longer wish to receive messages from this joumal or you have questions regarding database
management, please contact the Publication Office al the link balow,

In compliance with data protection regulations, you may request that we remove your personal registration details at
any time. (Use the following LIRL! hitps.Mwww. editorsdimanager.comfaomifogin.zsp®a=r). Please conlact the
publication office if vou have any quesiions,

Dir. IR HILDWA, KARIM, MP UNM <hilda.kanmgiunm. ac. bd= Fri, Oct 28, 2021 mk 722 AM
T "Archives of Microbiodogy (A0MI" <niranjana. muralim ohani® springemsatiers, coms
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THAED 547 P Umitesrsiias Megen Maksssar Mail = Your Submssion ADMD-21-00188R3 - [EMID b30R3caZacfiid]
Cear The Editar in Chief,
Could you inform us when the production process will begin?
The manuscript number, ADMI-D-21-D0198R3,
Many thanks for kindly handling éut manuscript,
Best regards,

Hilda Karim
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FHERE B4 FM Uriivaraiias Megen Maksesar Mall - Your Submmsion ADMS-D-21-00136R3 - [EMID ba8ladcaZesaRbt]

ﬂ l HILDA KARIM, MP UNM <hilda kerdmiBunm.ac.id=
£% [ UNM —

Your Submission AOMI-D-21-00198R3 - [EMID:b%8fa3caZac46bfd]

L Messsges

Archives of Microblology (ADMI) <emEedicnalmanager.com> _ Thu, Oct 14, 2021 at 2:02 PM
Reply-To, “Archives of Microbiology (ACMI)" <niranjane.muralimehanspnngematurs. com=
Ta: Hilda Kanm <hilda karim@unm.ac.ld>

De=ar D Karim,

We are pleased to inform you that your manuscripl, "Antagonistc Activity and Charactenzation of indgenous Soll
Isalates of Bacteria and Fungl Against Onian Wil Incited by Fusanum sp.", has been accepted for publication in
Archivas of Microbiclogy.

“ou will recelve &5 a-mail in due cowrss regarding the producton process,
Please remembar to quete the manuscript number, AOMI-0-21-00188R3, whenever inquiring aboul your menuscript,
With best ragards,

Erko Stackebrandt
Editar In Chief

Please note that this journal s a Transformative Journal (T.J). Authors may publish Iheir research with us through the
traditional subscription access route or make their paper immediataly open aceess through payment of an artjcle-
processing charge {APC). Authors will not be required to make a final decision about access to their articie bl it has
been accepied.

<hxAuthors may nesd 1o take specific actions to achieve compliance with funder and institutional open access
mandates.</b> If your research Is supported by a funder that requires immediate open access (e.g. sccording 1o Flan
5 principles) then you should select the gold OA route, and we will direct you to the compliant route where poasible.
For authors seleciing the subscription publication route our standard hoensing terms will nead 1o ba sccepted,
incleding our self-archiving policies, Those standard Boensing berms will supersede any other terms that the author o
any third party may asse apply 1o any version of the manuscripk
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Abstract

Tuber rot disease due to phytopathogen Fusarium oxysporum f. sp. cepae (Foc) infection is one of the main factors causing
the decreasing global onions production. This study aims to find bacteria and fungi candidates with Foc antagonistic activ-
ity through in vitro tests using dual culture techniques. A total of three bacterial isolates and three fungal isolates isolated
from the rhizosphere of healthy onion plants showed the ability to inhibit Fusarium oxysporum growth. LC648364 isolate
had an average inhibitory capability of 65.93%. At the same time, LC648367 and LC648368 fungal isolates can inhibit the
growth of F. oxysporum by as much as 74.82% and 67.76%, respectively. Molecular analysis based on 16S rRNA markers
showed three isolates belonging to the Bacillus. The LC648364 isolates are closely related to species Bacillus sp. strain
LLB-17, LC648365 is closely related to B. subtilis strain S11 and LC648366 is closely related to B. cereus strain EM6. For
the fungi, based on internal transcribed spacer (ITS) gene markers, there are three isolates. The LC648367 isolate is closely
related to Aspergillus tubingensis, LC648368 is closely related to Trichoderma asperellum and LC648369 is closely related
to Issatchenkia orientalis. This study can be used to develop indigenous microbial consortiums as biological control agents

for phytopathogenic fungi Fusarium tuber rot on onion.

Keywords Fusarium - Bacillus - Aspergillus tubingensis - Trichoderma asperellum - Onion disease

Introduction

Onions (Allium cepa var ascalonicum L) are one of the
world’s main commodities with production reaching 96.77
million tons per year. However, productivity fluctuates
almost every year. In Indonesia, several regions show fluc-
tuations in the amount of production each year (BPS 2018).
Various factors, especially unfavorable environments, such
as drought, salinity, climate, nutritional imbalance and plant
diseases, are the main obstacles in the production of onions
(Abdelrahman et al. 2016). Among a number of diseases
caused by pathogens, Fusarium tuber rot or wilt disease
caused by Fusarium oxysporum f. sp. cepae (Foc) is the
most damaging and a serious threat to onion production
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worldwide (Abdelrahman et al. 2016; Chand et al. 2017,
Kalman et al. 2020). Symptoms caused by Foc include
plants wilting rapidly, newly formed leaves curling and turn-
ing yellow, plants almost collapsing, white fungi colonies
appearing at the base of the rotting layered bulb (Brayford
1996; Taylor et al. 2016). Foc is a pathogenic fungus that can
infect a very wide range of plants as the hosts (Summerell
et al. 2011; Armitage et al. 2018). This fungus can form
chlamydospores so that it can last a long time in the soil
(Brayford 1996; Cremer 2000; Kalman et al. 2020).
Management of Fusarium tuber rot or wilt disease can
be focused on integrating different prevention methods,
including the use of mixed crops, crop rotation systems,
use of pathogen-resistant cultivars, use of chemical fungi-
cides and the use of biological agents (Mc Govern 2015;
Gupta et al. 2020). In practice, the use of synthetic fungi-
cides by onion farmers has not been fully effective because
of the residue left on crops, environmental pollution, and
killing other organisms that are not targeted. Moreover,
the continuous use of synthetic fungicides can lead to the
emergence of resistant pathogenic populations (Mehnaz
et al. 2013; Fournier et al. 2020; Tleuova et al. 2020).
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Biological control using microbes that are antagonistic to
pathogenic fungi is the right alternative because it does not
have a negative impact on the environment (Lecomte et al.
2016; Jamil et al. 2020; Kalman et al. 2020).

Utilization of microbes as biological control agents ide-
ally uses the potential of indigenous natural enemies with
the hope that these microbes will work more effectively
and are supported by appropriate environmental factors,
do not cause changes in ecosystems, and are cheaper to
formulate (Kalman et al. 2020). Therefore, the diversity
of microbes from the root area and their propagation fol-
lowed by their release back into the rhizosphere is a con-
servation measure that will provide promising prospects
for biological disease control (Raaijmakers et al. 2009;
Kandel et al. 2017.).

In the last decade, research on biocontrol and micro-
bial metabolite products for pest and pathogen control
has intensified (Jangir et al. 2018). Generally, this micro-
bial group belongs to the genera Bacillus, Pseudomonas,
Streptomyces and Trichoderma (Ramyabharathi et al.
2020; Jangir et al. 2018; Kalman et al. 2020). This group
of microbes is able to act as a biocontrol agent in reducing
pathogenicity through a number of mechanisms, such as
antibiotic production, root colonization, induction of sys-
temic resistance systems in the host, production of extra-
cellular cell wall breakdown enzymes and formation of
resistant spores (Ongena and Jacques 2008; Beneduzi et al.
2012). A number of studies have reported that the applica-
tion of microbes, both bacteria and fungus, is effective in
suppressing the growth of Fusarium pathogens, includ-
ing using Bacillus sp. (Jangir et al., 2018), Pseudomonas
aeruginosa DRB1 and Trichoderma harzianum CBF2
antagonist Foc Tropical Race 4 (Foc-TR4) (Wong et al.
2019). Further, Khan et al. (2020a) report that secondary
metabolites produced by Trichoderma spp., such as har-
zianolides, peptaibols, gliotoxin, trichokonin, and several
volatile compounds, have functioned as antifungal, stimu-
lating plant growth and increasing resistance to pathogens.

This study aims to evaluate the antagonistic activity of
indigenous microbial strains isolated from onion growing
areas in Enrekang Regency, South Sulawesi, Indonesia.
In vitro analysis was conducted using Fusarium isolates
which were isolated from onion plants showing symptoms
of tuber rot. All isolates that showed potential in inhibiting
the growth of the F. oxysporum pathogen were identified
molecularly using specific primers for the 16S rRNA gene
and the nuclear ribosomal internal transcribed spacer (ITS)
region using specific primers ITS1 and ITS4. The isolates
obtained are expected to be able to contribute to the inven-
tory of genetic diversity in the region, with possible future
applications for the control of Fusarium pathogens in plants,
especially in onion.

@ Springer

Materials and methods
Isolation of Fusarium tuber rot

Fusarium tuber rot were isolated from onion rhizosphere
soil samples which showed tuber rot symptoms in the onion
cultivation area in Enrekang regency. The isolation was
carried out based on techniques described in Miao et al.
(2016) using potato dextrose agar medium (PDA, Merck)
and incubated for 5 to 7 days at 25 +2 °C. Isolates were
determined based on their microscopic morphological char-
acteristics. Microscopic observation using the fungal slide
culture method was used to observe the hyphae growth under
a microscope (Harris 1986).

Fusarium-antagonist bacterial and fungal isolations

Fusarium tuber rot-antagonist bacteria and fungi were both
isolated from healthy rhizosphere areas of onion plants by
the serial dilution method. The rhizosphere bacteria isolation
technique is based on Jangir et al. (2018) with modifications.
The dilution results were grown in Nutrient Agar (Merck)
medium at 30 °C for 48 h, whereas the fungal isolation tech-
nique is based on Miao et al. (2016) by growing the results
of 107 dilution in PDA medium at 25 +2 °C for 5-7 days.
Next, the bacterial and fungal isolates were purified in the
same medium and maintained at 4 °C. Further preservation
used glycerol stock (25%) and was stored at a temperature of
—80 °C. All the isolates which were successfully identified
were characterized based on morphological, biochemical
parameters and molecular identification.

In vitro tests of Fusarium-antagonist isolates

Fusarium tuber rot-antagonist microbes screening was
conducted using the dual culture method (Skidmore and
Dickinson 1976). A culture block with a diameter of 8 mm
from antagonist isolate and another from Fusarium isolate
was placed opposite to each other in a PDA medium, 3 cm
away from the edge of the Petri dish. As a control, a sin-
gle Fusarium culture disk was placed alone in another Petri
dish without the antagonist isolate. The Petri dish was then
incubated at a temperature of 25+ 2 °C for 5-7 days. Obser-
vation of growth inhibition (GI) was done every two days.
Observation was terminated when the colony in the control
reached maximum growth. The percentage of GI was calcu-
lated using the formula:

GI = [(R1 —R2)/R1]| x 100%

In which, R1 is the radius of radial growth to the oppo-
site direction in the control Petri dish and R2 is the radius
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of radial growth in the treated petri dish. The tests were
done three times to acquire the mean of the inhibition zone
for each isolate.

The GI data were analyzed using one-way ANOVA with
values a=0.05 and n=3.

DNA extraction and PCR amplification

Isolation of fungal genomic DNA was carried out using
the Plant Genomic DNA Mini Kit (Geneaid) in accordance
to the manufacturer's standard protocol. The nuclear ribo-
somal internal transcribed spacer (ITS) region was ampli-
fied using a universal primer set (ITS 1: 5’-TCC GTA GGT
GAA CCT GCG G-3’ and ITS 4: 5°-TCC TCC GCT TAT
TGA TAT GC-3’) (White et al. 1990). The PCR reaction
consisted of 1 ul DNA template (100 ng/pl), 5 ul NZYTaq
II 2x Green Master Mix, 0.25 pl ITS 1 primer (10 pmol/
ul), 0.25 plITS 4 primer (10 pmol/ pl), 3.5 ul dH,O so that
the total reagent volume was 10 pyl. PCR was run with a
thermal cycler for pre-denaturation at 95 °C for 5 min, for
denaturation at 95 °C for 30 s, for annealing at 52 °C for
30 s, for extension at 72 °C for 30 s, the reaction being
repeated for 35 cycles, and post-PCR at 72 °C for 5 min.

The total bacterial genome was isolated using Presto™
Mini gDNA Kit (Geneaid). According to the manufac-
turer's protocol, the 16S rRNA gene amplification was
performed using specific primer pairs (63 F: 5’-CAG
GCC TAA CAC ATG CAA GTC-3’ and 1387 R: 5°-GGG
CGG WTG GTA CAA GGC-3’). The mix composition
and PCR program were made the same as the ITS gene
amplification procedure in fungi. PCR products were ana-
lyzed using 1% agarose gel in 1 X TAE buffer. The gel was
then electrophoresed at a voltage of 100 V for 28 min and
stained using ethidium bromide staining. The visualiza-
tion of the electrophoresis results was carried out using a
UV-Transilluminator. PT Bioneer Indonesia conducted the
PCR product sequencing.

Fig. 1 Morphological and microscopic characteristics of 7-day-old F.
oxysporum isolated from the rhizosphere of onion plants. a The upper
surface of the colony; b the basal surface of the colony; ¢ microco-

Construction of phylogenetic trees

The 16S and ITS sequences for all bacteria and fungi were
constructed to determine their evolutionary relationships
based on phylogenetic analysis. Multiple sequence align-
ments were performed using Bio Edit's CLUSTAL W pro-
gram. Phylogenetic tree construction was carried out using
the neighbor-joining method from the MEGA version 10.0
program. Each clade obtained was then determined using
bootstrap analysis with 1000 replications and then Kimura's
two-parameter model was used. The nucleotide sequences
in this study have been deposited in the DNA databank
of Japan (DDBJ, URL: http://www.ddbj.nig.ac.jp/) under
Accession No. LC648364 through LC648369.

Results
Isolation and identification of fungal pathogens

The isolates suspected as Fusarium were isolated from
the rhizosphere of the onion plants which showed tuber
rot symptoms. Observation of the morphology of fungal
isolates was based on the characteristics described which
include parameters of color, colony, texture, and air hyphae.
All parameters showed characteristics matching Fusarium
oxysporum. Furthermore, the observations showed that on
the upper surface, the mycelium was purple, while the lower
surface was white. In addition, microscopic characteristics,
such as macroconidia, microconidia and chlamydospores,
were successfully observed under a microscope at magni-
fication of 400x (Fig. 1) with the appearance of a colorless
round microconidium, and a crescent-shaped macroconid-
ium that was colorless and had 3-5 septa while chlamydo-
spores are single-celled.

Further identification was carried out by molecular
method and based on the results of sequencing analysis
has been confirmed that the pathogen isolated is Fusarium
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nidia (1) and macroconidia (2) microscope observation at X 400 mag-
nification; d Chlamydospores (X 400 magnification)
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oxysporum which has 96.6 % similarity identity to Fusarium
oxysporum strain KG_26 (Fig. 2).

In vitro tests of antagonist microbes isolates

A total of three fungi isolates and three bacterial isolates
were isolated from rhizosphere soil samples. From the
results of initial in vitro testing against Fusarium oxyspo-
rum, three isolates of fungi and three isolates of bacteria
showed inhibitory activity reaching 50% against F. oxyspo-
rum mycelium growth. In the second test, the percentage of
inhibitory potential was measured against the growth of F.
oxysporum grown in dual culture with the test isolate. Tests
were carried out three times to determine the average inhibi-
tion. From the results of analysis of variance (ANOVA) on
all isolates, it was found that almost all tested microbes had
inhibitory activity above 50%. Isolate LC648367 showed the
highest inhibitory activity of F. oxysporum with an average
of 74.82%, whereas the inhibitory activity of fungi against
F. oxysporum was discovered to have a higher growth rate
than the bacterial activity. The lowest inhibitory activity was
shown by the LC648369 fungal isolate with an inhibition
value of 41.12%. All data are presented in Table 1.

The capability of bacteria and fungi to inhibit F. oxyspo-
rum growth seems to be correlated with different growth
rates. Visually, the growth of fungi in colonizing the growth
medium was seen to be faster than bacteria (Fig. 3). From
all isolates of bacteria and fungi, LC648364 and LC648367
can be considered to have the best potential as antagonists
in suppressing F. oxysporum growth in vitro.

Further analysis was carried out to determine the capabil-
ity of the isolates to suppress the growth of F. oxysporum
mycelium. Microscopic observations were carried out on
the outer part of the F. oxysporum mycelium growth zone.
From the observations, it was found that hyphae damage
occurred which is assumed to have been due to the activ-
ity of the antifungal compounds produced. In contrast to
the control, hyphae in F.oxysporum were seen to undergo
fragmentation (Fig. 4).

Fig.2 Phylogenetic tree of the
pathogenic fungus (Fusarium
oxysporum,)

Molecular identification of bacterial and fungal
isolates

The three bacterial isolates were analyzed molecularly to
identify species based on their evolutionary relationships.
The phylogenetic tree construction from the alignment
results of 16S gene amplification products with the GenBank
database showed that all F. oxysporum antagonist bacteria
were related to the genus Bacillus and all of them belong to
different species evolutionarily (Fig. 5). There are three iso-
lates belonging to the genus Bacillus. The LC648364 isolate
is closely related to species Bacillus sp. strain LLB-17 with
a gene similarity rate of 96%, LC648365 is closely related
to B. subtilis strain S11 with the 97 % similarity identity
and LC648366 showed a closer relationship with species B.
cereus strain EM6 with level of 97 %.

The results of the BLAST analysis were different for each
fungal sample. From the results of phylogenetic constructs,
it was found that the LC648367, LC648368, and LC648369
samples were of different species. The LC648367 isolate is
closely related to Aspergillus tubingensis with a similarity
rate of 99.6%, 1L.C648368 is closely related to Trichoderma
asperellum with a similarity 99.2% and LC648369 is closely

Table 1 Percentage of inhibition of F. oxysporum growth by bacteria
and fungi from the rhizosphere of onion plants on PDA medium

Isolate code Inhibition (%)
access number
Day 1 Day 3 Day 5 Day 7 Mean

LC648364 54.84 65.39 70.61 72.87 65.93°
LC648365 49.34 59.67 61.04 65.38 58.86°¢
LC648366 49.30 51.70 58.58 65.53 56.28¢
LC648367 68.35 73.77 77.65 79.51 74.82%
LC648368 62.12 65.32 70.79 72.79 67.76
LC648369 25.60 41.00 46.81 51.08 41.12¢

Numbers followed by the same notation do not show a significant dif-
ference based on analysis of variance with values @=0.05 and n=3
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Fig. 3 Inhibitory activity of
bacteria and fungi against the
pathogen Fusarium oxysporum.
Origin of onion rhizosphere

in PDA medium on day 7. a
Control; b bacterial LC648364,
¢ bacteria LC648365, d bacteria
LC648366, e fungus LC648367,
f fungus LC648368, g fungus
LC648369

Fig.4 Comparison of growth
conditions for Fusarium hyphae
at day 7 in PDA medium. a
Hyphae condition in control; b
the condition of the F. oxyspo-
rum hyphae tested. Arrows
show hyphae in both treatments.
Microscope observation at X
100 magnification

related to Issatchenkia orientalis with a similarity level of

99.2% (Fig. 6).

Discussion

Fusarium oxysporum f. sp. cepae (Foc) is one of the
most severe diseases (Cramer 2000; Wang et al. 2019)
which affects all phases of plant development at pre- and
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Fig.5 Phylogenetic trees con-

structed using neighbor-joining
method at 1000 times bootstrap
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post-harvest stages from damping off and delayed seed-
ling emergence to bulb rot (Galeano et al. 2014; Wang
et al. 2019). Warm temperatures (28—32 °C optimum) can
induce infection and climate change will predict increase
it (Cramer 2000). Fusarium oxysporum was white floccose
mycelia. Some isolates produced dark violet pigment in
the agar (this character was observed for 1H (less virulent)
and 13 M (avirulent) isolates). Microconidia were formed
in false heads on short monophialides. Thin-walled mac-
roconidia were approximately straight and slightly tapered
at the ends (Ghanbarzadeh et al. 2014).

Fusarium wilt or tuber rot in onion plants due to Foc
infection causes enormous losses annually to global agri-
culture. It can survive in the soil for many years because
like many other Fusarium species, Foc produces resilient,
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long-lived chlamydospores (Brayford 1996; Cramer 2000;
Armitage et al. 2018) so that the treatment using synthetic
fungicide is not entirely effective (Fig. 1d) which is resistant
to extreme environmental stress (Gupta et al. 2020). This
is also considered uneconomical and a source of environ-
mental pollution, so that alternative pathogen control with
antagonistic microbes (biocontrol) is more promising and
sustainable (Abbey et al. 2018; Fournier et al. 2020; Tleuova
et al. 2020). In this study, a number of indigenous microbes
showed antagonistic activity against F. oxysporum growth
in vitro (Fig. 3).

Three bacterial isolates and three fungal isolates showed
inhibitory activity of F. oxysporum mycelium growth.
LC648364 (Bacillus sp. strain LLB-17) was significantly
(p <0.05) able to inhibit the growth of radial mycelium F.
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oxysporum when compared to controls with inhibition per-
centages of 65.93%. When compared with bacterial isolates,
the F. oxysporum inhibition capability of fungal isolates was
much higher. Although the rate of bacterial cell proliferation
is faster, the expansion capability of fungal hyphae in the test
medium is much faster, so this is thought to be correlated
with its antagonistic activity in suppressing the growth of
F. oxysporum mycelium. Kalman et al. (2020) reported that
the Foc growth rate reached 0.83-0.87 cm/day. The activity
of rhizosphere bacteria in suppressing pathogen growth can
be through a number of mechanisms of action, including
synthesis of hydrolytic enzymes, such as chitinase, p-1,3-
glucanase, and proteases, that can lyse pathogenic fungal
cells (Lopez et al. 2020), (2) competition for nutrition and
colonization of the rhizosphere niche (Rana et al. 2019), and
(3) production of siderophores and antibiotics (Kumar et al.
2018; Panchami et al. 2020). But generally, the mechanism
of inhibitory action by bacteria occurs due to the synthesis
of a number of bioactive compounds, particularly antibiot-
ics (Jangir et al. 2018; Panchami et al. 2020; Ramyabharathi
et al. 2020).

From the results of molecular analysis using 16S rRNA
markers, it was found that the three bacterial isolates were
included in the genus Bacillus (Fig. 5). The isolate with the
highest inhibitory capability, LC648364 has evolutionary
similarity to Bacillus sp. strain LLB-17. The interesting
thing is that isolate LC648364 has a percent identity of 94%
when compared to Bacillus sp. strain LLB-17, where both
share the same branch. A number of studies have reported
the capability of Bacillus to suppress the growth of vari-
ous phytopathogenic fungi so that it is commonly used as
a biocontrol agent in both monoculture and consortium
forms (Khan et al. 2017). Cucu et al. (2019) reported that
B. subtilis QST713 was able to suppress the growth of F.
oxysporum f. sp. lycopersici (Fol). Bacillus sp. B44 Ana-
tagonist Fol (Jangir et al. 2018). In contrast to bacteria, of
the three antagonistic fungi isolates tested with the dual cul-
ture method, isolates LC648367 and LC648368 showed sig-
nificant inhibitory activity while isolate LC648369 was the
lowest among the three (Table 1) with an inhibitory percent-
age of 41%. The results of molecular analysis showed that
the LC648367 isolate had high homology (99.4% —100%
similarity) (Gupta et al. 2020) with Aspergillus tubingensis
strain ND8, whereas LC648368 and LC648369 are identical
to Trichoderma asperellum strains CHI3 and Issatchenkia
orientalis.

The application of fungi in controlling the growth of the
F.oxysporum pathogen is not only related to its high prolifer-
ation capability so that it is able to colonize the environment
quickly, especially habitats exposed to pathogens (rhizos-
phere, phyllosphere, and plant organs) but is also related to
its capability to produce bioactive compounds (Ghorbanpour
et al. 2018). A number of previous studies have reported

that A. fubingensis has antifungal activity. Zhao et al. (2018)
reported that A. tubingensis QF05 was able to inhibit the
activity of the pathogenic fungus Botrytis cinerea in tomato
plants, whereas Kriaa et al. (2015) reported that the activ-
ity of glucose oxidase (f-p-glucose: oxygen-oxidoreductase
EC 1.1.3.4) which was partially purified from A. tubingen-
sis CTM 507 effectively inhibited F. solani. This enzyme
activity causes the mycelium to undergo lysis, cytoplasmic
vacuolization, premature formation of chlamydospores, and
mycelium induction through anastomosis between hyphal
filaments.

The inhibitory activity of F. oxysporum by the fungus
LC648368 with a percentage of 41.12% was strong. The
results of molecular analysis showed that LC648368 had an
evolutionary relationship with T. asperellum with a simi-
larity percentage reaching 99.2% with T. asperellum strain
CHI13. The mechanism of inhibitory action by Trichoderma
can be either direct contact or the result of diffusion of the
compound being excreted into the environment. Tricho-
derma species have antagonistic activity which are pro-
duction of anti-microbial metabolites, faster physiological
conformation, spatial and nutrient competition, mycoparasit-
ism, and antibiosis by enzymes and secondary metabolites
(Verma et al. 2007). Trichoderma is one of the fungi that
has the capability to produce a number of metabolites that
can inhibit or kill pathogenic fungi, so it is the most com-
mon biocontrol agent (Ghorbanpour et al. 2018). A num-
ber of bioactive compounds with the antifungal activity of
Trichoderma have been reported, such as 3-octanone and
1-octen-3-ol, which are both fungistatic and strong fungi-
cides (Okkull et al. 2003), 6-pentyl-2H-pyran-2-one pro-
duced by T. koningii, T. harzianum, T. virens, and T. viride
(Worsatit et al. 1994) and sesquiterpenes from 7. harzianum
(Lee et al. 2016).

De la cruz-Quiroz et al. (2018) reported that there are
two mechanisms to inhibit the activity of Phytophthora
capsica and Colletotrichum gloeosporioides by Tricho-
derma, namely the production of antibiotic compounds,
which work during the growth of Trichoderma hyphae to
touch the phytopathogenic biomass, and the second is the
mycoparasitic mechanism, which works when these organ-
isms come into contact. Furthermore, Das et al. (2019)
reported that T. asperellum was able to effectively inhibit
the growth of Ralstonia solani and Phytophthora capsica
through mycelium colonization of pathogens. 7. asperel-
lum was also reported to be able to suppress the growth of
F. oxysporum f. sp. cucumerinum (May et al. 2019). Cotx-
arrera et al. (2002) also reported that T. asperellum was
able to effectively inhibit the growth of Fusarium oxyspo-
rum f. sp. lycopersici by antibiosis, mycoparasitism and
competition for nutrients in wilt. In addition, Khan et al.
(2020b) reported that the inhibition of pathogenic fungi
growth by Trichoderma spp. includes interactions between
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secondary metabolites and hydrolytic enzymes can induce
expansion of cell death, competition for nutrients, and
inhibition of enzymes that play a role in the synthesis of
the cell wall of pathogenic fungi.

From this research, all tested isolates have great poten-
tial to be applied as a field biocontrol to suppress F.
oxysporum. However, the capability for antifungal activ-
ity by both bacteria and fungi can be further optimized
through bioformulation in the form of a consortium. A
large number of studies have stated that the application
of fungi and a number of bacteria, especially Bacillus,
are able to inhibit or even kill the growth of phytopatho-
gens through a number of mechanisms (Cucu et al. 2019;
Karuppiah et al. 2019; Jangir et al. 2018). Furthermore,
Wong et al. (2019) stated that a BCA consortium (biologi-
cal control agents) is more effective in controlling plant
pathogens than single strains due to the involvement of
various modes of action of antagonists in suppressing
phytopathogens. Apart from acting as a biocontrol agent
against phytopathogens, the application of fungi and bac-
teria as biocontrol agents is also correlated with support-
ing plant growth through the mechanism of action of pro-
viding metabolites synthesized by bacteria, for example
phytohormones, or facilitating the absorption of certain
nutrients from the environment (Beneduzi et al. 2012; Jan-
gir et al. 2018). However, further testing is still needed to
obtain a more comprehensive understanding of all isolates
obtained.

Conclusion

A total of three bacterial isolates and three fungal isolates
isolated from the rhizosphere of healthy onion plants showed
the ability to inhibit Fusarium oxysporum growth. Based
on the molecular study, LC648364 isolates are closely
related to species Bacillus sp. strain LLB-17, LC648365 is
closely related to B. subtilis strain S11, LC648366 is closely
related to B. cereus strain EM6, LC648367 is closely related
to Aspergillus tubingensis, LC648368 is closely related to
Trichoderma asperellum and LC648369 is closely related to
Issatchenkia orientalis. The study shows that LC648364 and
LC648367 can be considered to have the best potential as
antagonists in suppressing F. oxysporum growth. The micro-
bial consortium used in this study could be developed as a
biological control agent for F. oxysporum on onion.
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