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Invitation to Review a Manuscript (ID 868312)

1 message

Wayan WANGIYANA <w.wangiyana@unram.ac.id>

—

Bruno Brito Lisboa (Via Frontiersin) <noreply@frontiersin.org> Thu, Feb 24, 2022 at 7:54 PM
Reply-To: Bruno Brito Lisboa <bruno-lisboa@agricultura.rs.gov.br>
To: W Wangiyana <w.wangiyana@unram.ac.id>

Dear Dr W Wangiyana ,

| am writing to ask whether you would be able to review a manuscript submitted for consideration in Frontiers in Microbiology, section
Microbial Physiology and Metabolism:

"Intercropping Pinto peanut in litchi orchard effectively improved soil fertility, optimized soil bacterial community structure and increased
bacterial community diversity"
by Zhao Ya, Yan Caibing, Hu Fuchu, Luo zhiwen, Zhang Shiging, Xiao ming, Zhe Chen and Fan hongyan

Please read below for details concerning the submission and inform us of your interest using the hyperlinks enclosed. In agreeing to review
this manuscript, we trust that its subject matter falls within your area of expertise.

To ACCEPT this review invitation, please click on the link below. If you are not registered with Frontiers yet, you will be first asked to
register.
https://www.frontiersin.org/journal/acceptinvitation.aspx?acceptinvitationNo=c02f826f-98d5-46f2-b4d5-880990313e58

To DECLINE this review invitation, preventing further reminders, please click on the link below:
https://review-invitations-ui.frontiersin.org/v1/invitation/decline/reviewEditor/c02f826f-98d5-46f2-b4d5-880990313e58

We ask reviewers to submit their review report within 7 days, to ensure the authors receive timely feedback.
Want to review but need more time? This is not a problem, please accept the invitation and you can easily extend the deadline via the
Review Forum.

When accepting this invitation, you will be asked to verify whether you have any potential conflicts of interest with the authors, including
past collaborations or shared affiliation (see policy at https://www.frontiersin.org/about/review-system#EditorialPolicies).

Thank you for considering to review this manuscript.
With best regards,

Bruno Brito Lisboa
Associate Editor, Frontiers in Microbiology
https://www.frontiersin.org/

Journal: Frontiers in Microbiology, section Microbial Physiology and Metabolism

Article type: Original Research

Manuscript title: Intercropping Pinto peanut in litchi orchard effectively improved soil fertility, optimized soil bacterial community structure
and increased bacterial community diversity

Manuscript ID: 868312

Authors: Zhao Ya, Yan Caibing, Hu Fuchu, Luo zhiwen, Zhang Shiqging, Xiao ming, Zhe Chen and Fan hongyan

Submitted on: 02 Feb 2022

Edited by: Bruno Brito Lisboa

Abstract: Intercropping is wildly used in due to the function of raising land productivity and providing an opportunity to achieve sustainable
intensification of agriculture. In present study, soil samples from 10~20 cm depth of intercropping Pinto peanut in litchi orchard and litchi
monoculturing mode were selected to determine the contents of physical and chemical factors, enzyme activities, as well as the effect to
soil bacterial diversity. On this basis, 16S rRNA V4-V5 region of soil bacterial communities in litchi /Pinto peanut intercropping mode (LP)
and litchi monoculturing mode (CK) were detected by lllumina MiSeq sequencing platform. The results showed that the available potassium
(AK) content was extremely significantly increased by 138.9%, the available nitrogen (AN) content was significantly decreased by 19.6%,
as the pH value was slightly decreased without significant difference. The soil enzyme activities were increased as a whole, especially the
sucrose and acid protease were extremely significantly increased by 154.4% and 76.5%, respectively. The absolute abundance and alpha
diversity of soil microbiota were highly increased in intercropping group. Most importantly, endemic species with significant difference in LP
was increased approximately 60 times compared to CK treatment. In the aspect of soil bacterial community structure, the dominant phyla of
the two groups were Acidobacteria, Proteobacteria, Chloroflexi and Actinobacteria. At genus level, the absolute abundance of
Flavobacterium, Nitrososphaera was significantly increased by 79.20%, 72.93%, while Candidatus_Koribacter significantly decreased with
amplitude of 62.24%. Furthermore, the redundancy analysis (RDA) suggested that AK, highly associated with the dominate genera and
phyla, is the vitally dominate environmental factors in LP groups, while it's AN and pH in CK groups. Additionally, PICRUSt2 analysis
indicated that intercropping improved the metabolic activity of bacteria so as to increase the resistance to soil soil-borne disease. Overall,
this study expected to provide theoretical basis and technical support for the healthy intercropping cultivation of litchi.

Frontiers Review Guidelines

The Frontiers peer-review is a collaborative process with a focus on objective criteria, efficiency and transparency. A review questionnaire
is provided in the online review forum to assist you in reviewing the manuscript.

https://mail.google.com/mail/u/0/?ik=b72ec8d090&view=pt&search=all&permthid=thread-f%3A1725645366 138894167 &simpl=msg-f%3A1725645... 1/2
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Reviewers identities are revealed at the end of the review process and you will be acknowledged for your work and contribution on the
publication. Please note that you will remain anonymous throughout the entire review process. If irresolvable conflicts arise you may
choose to withdraw from the review process and in such case you will remain anonymous. However, if the paper gets accepted for
publication and no conflicts arose that led to your withdrawal, your contribution will be acknowledged on the publication.

The Frontiers review process has unique features, including an interactive review stage, and a focus on objective criteria. To ensure an
efficient review process please familiarize yourself with the Frontiers review guidelines: https://www.frontiersin.org/
Journal/ReviewGuidelines.aspx?s=677&name=microbial_physiology_and_metabolism

Reviewers are obliged to keep all manuscript files confidential and to delete all records after completing the review process. The review
reports are also confidential and may only be shared with the authors and the handling editor of the manuscript in the review forum. Posting
of the review report publicly is prohibited.

If you do not want to receive any updates from Frontiers, you can unsubscribe by forwarding your request to support@frontiersin.org

Unsubscribe | Email Preferences
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Action needed: Your new review assignment - 868312
1 message

Wayan WANGIYANA <w.wangiyana@unram.ac.id>

Frontiers in Microbiology Editorial Office <microbiology.editorial.office@frontiersin.org> Sat, Feb 26, 2022 at 10:57 AM
Reply-To: Frontiers in Microbiology Editorial Office <microbiology.editorial.office@frontiersin.org>
To: Wayan Wangiyana <w.wangiyana@unram.ac.id>

Dear Dr Wangiyana,

Thank you for accepting to review the manuscript "Intercropping Pinto peanut in litchi orchard effectively improved soil fertility, optimized
soil bacterial community structure and increased bacterial community diversity". In order to keep the review process timely, please aim to
complete your review report by 05 Mar 2022 via this link https://review.frontiersin.org/review/bootstrap/c02f826f-98d5-46f2-b4d5-
880990313e58

You will be presented with an online structured questionnaire that will guide you through the review, focusing on objective criteria. Where
appropriate, please provide detailed feedback to the authors on how they can improve the manuscript.

You can find full Review Guidelines here https://www.frontiersin.org/Journal/ReviewGuidelines.aspx?s=677&name=microbial_
physiology_and_metabolism

Many thanks for taking the time to support the review process of this submission, and for providing the authors with expert feedback and
valuable input.

Best regards,
Your Frontiers in Microbiology team

Frontiers | Editorial Office - Collaborative Peer Review Team
www.frontiersin.org

Avenue du Tribunal Fédéral 34,
1005 Lausanne, Switzerland
Office T 0041 21510 17 91

For technical issues, please contact our IT Helpdesk (support@frontiersin.org) or visit our Frontiers Help Center
(zendesk.frontiersin.org/hc/en-us)

Manuscript title: Intercropping Pinto peanut in litchi orchard effectively improved soil fertility, optimized soil bacterial community structure
and increased bacterial community diversity

Manuscript ID: 868312

Authors: Zhao Ya, Yan Caibing, Hu Fuchu, Luo zhiwen, Zhang Shiqing, Xiao ming, Zhe Chen and Fan hongyan

Journal: Frontiers in Microbiology, section Microbial Physiology and Metabolism

Article type: Original Research

Submitted on: 02 Feb 2022

Edited by: Bruno Brito Lisboa

What happens after | complete my review report? Once you have submitted your report, the handling editor will assess the level of
revisions needed and will activate the Interactive Review Forum. There, the authors will receive and respond to your comments. During the
Interactive Review, you can directly discuss with the authors their responses and the revisions needed. You can at any stage contact the
handling editor or the Editorial Office if you need advice.

How can | make a final recommendation or withdraw from the process? You can finalize your involvement by choosing one of three options:

1. Endorse the manuscript for publication. After the authors have addressed your comments, you can choose to endorse publication of the
manuscript. If you have no revisions request for the authors, you can endorse the manuscript already in the Independent Review stage. In
this case your review will become finalized, and your reviewer tab will be closed. If the paper is accepted, your name will publicly appear on
the article as confirmation that you validated this contribution as rigorous scholarly work. You should only endorse the manuscript if it has
been sufficiently revised to address raised concerns, and the work is accurate as well as presented in an adequate language level.

2. Recommend rejection to the Editor. At any stage of the review process you may recommend rejection to the Editor, in which case you
will remain anonymous to the authors. If you submitted a report and comments, they will remain visible but closed from further discussion.
You should choose this option if the manuscript contains objective errors or ethical issues that cannot be rectified during revisions.

3. Withdraw from the review process. If you are unable to continue because of, for example, time constraints, you may withdraw at any
stage of the review process and you will remain anonymous to the authors. Your report and comments will remain visible, but closed from
further discussion.

What do | need to consider to ensure an ethical review?

1. If you detect a potential conflict of interest between you, the editors, the authors or their work, you should contact the Editorial Office
immediately.

https://mail.google.com/mail/u/0/?ik=b72ec8d090&view=pt&search=all&permthid=thread-f%3A1725792774292496819&simpl=msg-f%3A1725792... 1/2



7/28/22, 11:09 PM Universitas Mataram Mail - Action needed: Your new review assignment - 868312

2. The manuscript should remain confidential during the review process. The contents of the discussions in the Review Forum are also
confidential and may not be shared even after publication.

3. Reviewers are anonymous during the review process and we encourage you to preserve this anonymity until endorsement and
acceptance.

You are receiving this email regarding ongoing activities you have with Frontiers. If you think this was wrongly sent to you, please contact
our support team at support@frontiersin.org

https://mail.google.com/mail/u/0/?ik=b72ec8d090&view=pt&search=all&permthid=thread-f%3A1725792774292496819&simpl=msg-f%3A1725792... 2/2



Intercropping Pinto peanut in litchi orchard effectively improved soil fertility, optimized
soil bacterial community structure and increased bacteriatommunity diversity

General comment:lt is a very good topic, full of many analyses, butphaper as a whole needs to be better written in
better details using the results obtained to build a yHessed on the results obtained.

Unfortunately, the number of replication was too low, with onlygé replication, under Randomized Block Design (RBD)
will produce only 2 df error, which is normally at ledA& df error, or for comparing only two treatments (LICK), the
replications are normally 10 times, not only 3 time&hvénly 3 replications, under RBD, the tabular F in AXOwill be
very high, i.e. 18.51, so there has to be a very bigrdiffee between LP & CK that results in calc. F > 18.5atothat the
difference is significant. Thus, the authors should ackedye this very low number of replications, for example t
minimize cost of biochemical, enzymatic and biotexthgical analyses.

In addition, since the author did not measure soil conditions beftanting Pinto peanut around the litchi tree, they ot
conclude for example that "intercropping increased AK"ljestause AK in LP was higher than in CK, which implgtth
the authors consider soil conditions in CK at the eadkvexactly the same as soil conditions in LP bd®ané peanut was
planted around the litchi tree. It also means thaathbors consider soil conditions were static or unchdufrgen 2015. In
the reality, soil is a dynamic thing in which its picgd, chemical & biological properties change over tilng the rates
may be different between CK and LP, which were naisueed in this study.

Furthermore, total N (TN) consists of unavaiable N (such aseHhmmund in proteins & enzimes) and available N (whsch i
in the form of Nitrate and Ammonium ions that areikade for uptake by plants). In Table 1, available NNjAs a lot
higher than total N (TN); and this is not explainedhsy authors about the "How" & "Why".

Please also check the ReferencéRere are some errors. For example for Xu, there dhmmuXu et al. (2020a) & Xu et
al. (2020Db) both in the text and in the References,soeahders will be sure which Xu et al. was cited intéixé There are
also some cited references that are not listed ifR#ferences, please add them there. It is suggestethéhatthors use a
Reference Manager to manage those references &oosati

Suggestions for minimum standard revisions are as follows

Line no. [Written Reviewer's comments

Line 13 |....iswildlyusedin .... is "wildly" a correct word? ...aeasin (what or where)?

Line 13 | ...due to the function of... suggestion: ...due to its capgbii. ..

Line 14 | In present study, ..... suggestion: In the present study,

Line 16 | selected... suggestion: established...

Line 17 | effect to... suggestion: effect on...

Line 20 | ...significantly increased by 138.9%... Please i#denin using the word "increased" since the comparisan

was not between after & before the Pinto peanut plisawteund the
litchi tree. With this comparison, the conclusiomsiisply "higher in LP|

Line 21 |...pH value was slightly decreased.|.  This should@eat conclusion because it was not significant

Line 22 | ...the sucrose... should be: sucrase...

Line 23 | ...significantly increased by 154.4%... Similardamment for Line 20, it should not be concluded as an
"increase”

Line 29 | ...significantly decreased ... Similar to commentlfine 20, it should not be concluded as an
"decrease”

Line 30 |...the dominate should be ...the dominant

Line 31 | ...vitally dominate... should be ...vitally dominating...

Line 31-37 ...it's AN and pH in CK groups. should be ...in CK groupsAN and pH.

Line 38 [ Litchi chinensis Sonn.... normally in the secahitd, etc mention, should be L. chinensis

(normally only in the first mention the scientifiame of a plant is
written complete with its author).

Line 44 |...can not only... shoud be ...not only can...

Line45 |...butalso ... shoud be ...but also can... [parallelism]

Line 46-49 Arachis pintoi.... This four lines of text shoud bethere, but in the Materials & Methgds




Line 50

...practice that simultaneous growir]
of two or more crops near...

ghoud be:...practice of simultaneously growing two or ncoops ...

m

&

Line 51 | ...which widely used in production. should be: ..clwhs widely practiced in crop production.

Line 53 | ...less fertilizer N use (Xu et al. 202Bhould be ...less N-fertilizer use (Xu et al. 2020)... Adbach Xu et al.
2020,since there are two in the References

Line 54 | ...fossil-based fertilizer N by... should be: ssitrbased N-fertilizer by...

Line 60 |[...showed that concluded that the .].  should beowisly that the....

Line 61-67 ...(Li et al., 2020). Similar ti Line 53:... should be idged with a or b to show which Li,
because there are two Li et al. (2020) in the References

Line 67 |[and the effect to sail ... should be: ...and itsatfbn soil ...

Line 68 | ...especially the research on the... should lespecially the...

Line 72 | ...with peanut pinto... should be: ...with pinto peanut ...

Line 76 | ...mode selection. should be: ...mode.

Line 79 | ...planting specification at ... should be:...plantspmaof ...

Line 91 |respectively. Please insert photographs of tleedrdpped and monocropped litchi
plants to see how was the pito peanut growth; alscsierefar the
readers to see the positions of the sampling siteas®kso explain
how dense was the pinto peanut planted or what is thée pdaualation
per m square.

Line 103 | ...(SOC) determinate by ... should be:...(SOC)dedsrmined by ...

Line 114 | ...method (Xu et al., 2020). please make it certain wkichkt al. 2020 since there are two of the

Line 118 | ...by Sodium Sodium... may be ...by Sodium...

Line 120 | ...was determined by was... should be:...was...

Line 147 | ...(vegan pack-age)... ...(vegan package) ?

Line 157 | ...one-way analysis of variance... Minitab reted3 calls this ANOVA as two way Anova (treatments
blocks as the replications)

Line 162 | ...significant changes in most soil |This conclusion is not based on the data. In fact Brdi/the 9 soil

parameters .... parameters are significantly different between LP & THKerefore, the
conclusion shoud be opposite, i.e. in general, there neesggnificant
differences between LP & CK in terms of soil paramsstexcept AN,
which was higher in CK and AK, which was higher in @Rble 1). It
could be possible also that the non-significant diffeesrin TP & AP
was due to the insufficient number of replications, Wiriesulted in the
error df of the Anova only 2 under only 3 replication peatment,
while based on the SE (standard error) TP & AP coukldraficantly
different between LP & Ct

Line 164 | ...content of AP was extremely The correct one is AK not AP. AP is not significardifferent between

significantly increased... LP & CK. Again, the "increased" cannot be used in thise because t
comparison was not between "after" and "before" théogpeanut was
intercropped around the litchi tree. In addition, thestiaal terms for
p<0.01 is normally "highly significant" not "extremely sificant”;
maybe this words are for p<0.001 or p<0.0001, but not for p<0.01.
Please fix the terms, so not to use "increased” orédsed" as well as
those tables, especially Table 1, Table 2 & Tak

Line 165 | ...AN significantly decreased by = |AN was 19.6% lower in LP than in CK, not "decreased" sstbe

19.6% with intercropping treatment|authors can compare between "after" and "before" pieamut was
intercropped around the litchi tree.

Line 166 | ...was slightly decreased.. comments are simildrasge for Line 165

Line 169 | ...was extraordinarily increased ... commentsiardes to those for Line 165; and the author should Ig

for statistical terms whether or not the term "esttdinarily” applicable
for the statistical analysis results (which p-valuanse"extraordinary”

ok




p

=h

Line 174 |[no significantly but slightly increase|should be: no significantly different between LP and CK.
intercropping group.
Line 179 | ...indicated that... should be: ... indicating that...
Line 180 | ...significant change after the this conclusion is also not applicable UNLESS the coiepa was
intercropping... made between "after" and "before” the pinto peanut m@sdropped.
Line 192 | obviously higher than that of ... this conclusismaliso not applicable because it was "non-significan
Line 193 | ...was decreased 4.5%... 6.6%7? But the author canndteush "decreased” unless the
comparison was between "after' and "before" intercrappi
Line 201 | ...been identified. should be: ...had been identified.
Line 202 | ... Figure 3B, the... should be: ...Figure 3B, indicating that.t Please also fix the rest ¢
the sentence for its parallelism to make it easiemierstand the
Line 209 | ...that intercropping with litchi and |should be: ...that intercropping litchi with peanut ...
peanut ...
Line 215 | ...samples were same... should be: ...samples hesame...
Line 219 | ...were significantly increased ... should be: .revgggnificantly higher.....
Line 227 | ...Furthermore, the highest absolutgshould be: ...Furthermore, the genus having the highsshué
abundance of... abundance in...
Line 228 [ while it's Gp6 in intercropping group. should be: .lsvim intercropping group, it is Gp6.
Line 229 | ...was increased in absolute ... should be: e.lhigher in absolute ...
Line 230 | ...Gp6 was significantly increased.. should &p6.were significantly lower...
Line 232 | ...GP1 was significantly decreased,should be: ...GP1 was significantly lower, with a défece of ....
with an decrease amplitude of ....
Line 237 |which these variables totally explainshoud be: ...which in total these variables explained...
Line 238 | ...the variety in bacterial communities. showd.bthe variation in bacterial communities.
Line 243 | ...dominate environmental factors, |should be: ...dominating environmental factors, folldwg pH, AP and
followed by pH, AP and AK, which..[TK, in which...
Line 244 | ...for 91.71% of the total shift in should be: ...for 96.80% of the total shift in microlmammunities,
microbial communities, affect... which affected....
Line 245 | ...the dominate genera... should be: ...the domghgenera... OR ...the dominant genera...
Line 250 | The soil samples..... Please fix the entire seatom Line 250 to Line 253 to be written
based on Figure 6A & Figure 6B, especially in terms ofjnedrant
position because CK is in the third & fourth not secand third, while
LP is in the first and second not in first and fourthdraat, also adjus
with the posisition of TK & AK as well as TP & PH.
Line 251 | ... indicated the... should be: ... indicated that the...
Line 257 | ...soil property... should be:...soil properties...
Line 258 | ...activity which AK was found... should be: ...activitywhich AK was...
Line 259 | ..and positively correlated with should be: .. drebse;
Line 261 | ...negatively correlated with Ureasd... should.bdrease...
Line 262 | ...Urease (Table 6). should be: ...Urease and Alkalioe&se (Table 6).
Line 263 | ...improve soil properties. Please specify whiehevimproved and which were not....
Line 269 | ...were affected with ... should be: ...which wéfected, with ...
Line 270 | ...especially of which responsible .. should bespecially those responsible ...
Line 273 | ...genes were... should be: ... genes than were...
Line 283 | ...improving soil disease resistancel... should .[i@proving resistance to soil-borne disease ...
Line 289 | ..Yang et al., 2017; Zebec et al. 2017.. Please fired otfs related to "improving fruit quality” (Line 288)
since "Yang et al" is on cotton while "Zebec etialhot related to any
Line 290 | ...potassium was increased extremghgain, the word "increased” may not appropriate here Ub& Ehe

significantly ...

comparison was made between "after" and "before" pieémut was

intercropped.




[

a

—

is

Line 291 | ...led the available potassium in nofRlease also explain further, from how far (how deepijahla K was

root zone soil transferred ... transferred to peanut root zone. Any thing made K meaéable in LP
than in CK? Don't pinto peanut plants take up K or it gustimulated
in the rhizosphere?

Line 292 | ...(Zhan 2013). This fital literature for the explamat®cited but it is not listed in the

References?

Line 294 [ "Nitrogen repression”, namely, the |Please check the accuracy of the citation, the wagr&ssion” was no
reduction of nodulation and biologicdbund in (Li et al., 2009), it may be in other referencds addition,
nitrogen fixation in legume (Li et al.|fertilization was not described in the Materials &thieds; so please
2009). explain more there, i.e. when, at what doses, and fettdizers were

applied especially relative to the sampling date, and tmesealso helq
explain the soil properties.

Line 295 | ...intercropping of litchi and Pinto |This statement needs to elaborated and explained fuvtieeknow
peanut resulted in significant pintoi peanut is a legume plant and has BNF capabilithasahe
reduction of AN.... potential for N-rhizodeposition. However it was found aignificantly

lower in LP than in CK. In addition, how can AN mudiglrer than TN
(up to 50 times in CK)? These need more serious explanatitie
discussion of soil properties in Table 1. Is theseedld fertilizer
application???, which is not explained in the Mategaldethods.

Line 297 | ...by litchi tree's absorption of nitratd his statement needs to be supported with some datasatith relation
in soil... to the performance of litchi trees between LP & Cke the one

reported in Emirates J. Food & Agric Vol. 33(3): 202-210 (2021}, th
red rice intercropped with peanut showed higher levelsesrgcolor off
the leaves measured using leaf color chart, indicatigigeniN-uptake.
Was that happen to the litchi plants intercropped withopdeanut?

Line 299 | transfer" (Hauggaard et al., 2009). There are befemences for N transfer because it is an experimer

from peanut to rice or maize or other crops.

Line 300 | ...intercropping Pinto peanut in litchiNo data were presented in relation to this staterment Eine 299 to
was closely related to the nitrogen |Line 300. If lower AN was concluded due to the presencenddpi
fixation of Pinto peanut. peanut, it means that pinto peanut does not have BNFitgpand

this is contrast with properties of legumes in gendnadddition, this
conclusion was based on the comparison of AN betw&e& CK, not
based on the dynamic of AN in the intercropping of li&hpinto
peanut from before to after intercropping was estaldishikerefore,
other reasons need to be found out.

Line 309 | ...pintoi increased Please check and make sure whkttepncluding word "increased'

applicable; it was based on comparison what and what....

Line 310 | ...especially the activities... should be: ... especialhglation to the activities...

Line 311 | ....(Rodriguez et al., 2020) should be: ....(Rodriguez et al., 202@}ich

Line 314 | ...intercropping can greatly improveThere are no data on N-use efficiency presented imthisuscript; this|
soil fertility and nitrogen use has to be supported with relevant data. In addition, igjieeh AK in LP
efficiency in soil. than in CK has not been fully determine in Line 291itel292.

Line 316 | Orchard weeding can effectively |This kind of discussion statement cannot suddently appéhein
control the growth of weeds.... discussion because "weeding" was not mentioned in Mestenial

Methods; when weeding was done, how frequent, how itdwas, etc.

Line 317 | ...the litter and root exudates of  [should be "exudates of weeds" NOT "exudates of weeding"... This

weeding provided rich nutrients ... |statement also cannot be appropriately use here as axsgthitement
that sounds like a conclusion. In fact, the existanegeefds was never
mentioned elsewhere; no mention of weedings, and ndoneof
species of weeds and their intensity; so where root ¢ssidhweeds
came from???

Line 228 | ... difference of the... normally... difference in the...




sure

h

14

Line 333 | ...there is reported... should be...it was reported...

Line 334 | ... much higher in the maize-sangi{Please find more relevant reference crops; why masaaqi ginseng?
ginseng... They are not the same genus with litchi or Arachisgpin.

Line 338 | .... (Lim et al., 2009). This reference is not tistethe References, please add and make

it is the correct citation.

Line 339 | ...was significantly increased... Again, the worttteéased" and "decreased” in Line 340 may not
appropriate here UNLESS the comparison was made betagery
and "before" pinto peanut was intercropped.

Line 342 | ...consistent with previous reported... should be ...camdistith previously reported... In addition, pleasg
provide with the relevant references to the statenmehine 342-343.
Reference is required there.

Line 344 | ... is widely... should be: ... are widely...

Line 355 | Interestedly, we found soil available... shouldterestingly, we found that soil available...

Line 362 | ...primary factor affected soil propershould be: ...primary factor affecting soil properties whanged from

was changed from pH or AN in... |pHor TP in...???

Line 363 | ...to AK in intercropping group. should be: ...to &KTK in intercropping group???

Line 376 | ... sucrase and urease while ... shoud be: ... sucraase aed catalase while ...

Line 377 | sucrose in our study,... should be: sucrase in our, study

Line 378 | decomposition of soil properties su¢iihe words "decomposition of soil properties” seem todieappropriate
as AN, AK, and improve soil fertility|words; please find more relevant words to explain chaimgesil

properties. improve soil property” may not also the appropriate wor|
because only AK was significantly higher in LP tharCi§, and it was
known what the difference between "after' and 'befurgbi peanut wa
intercropped around litchi tree.

Line 383 | Zhang et al. 2014 ), due to differenishoud be: Zhang et al. 2014 ), because different plant sgeciete
plant species secrete distinct root [distinct root exudate profiles ... In additiathang et al. (2014)s not
exudates profiles ... listed in the References.

Line 386 | ... of FON was... what is FON? It has to be explained...

Line 390 | .... enhance the soil-borne disease|This has to be supported with some data; there wereta@baut the
resistance of litchi trees. diseases of the litchi tree presented in the paper, aimformation

wheter it was different between LP & CK. More date aeeded for thi
type of conclusion.

Line 393 [ N utilization efficiency, as well as |a concluding statement cannot suddently appear in theusoor! In
maintains pH stability. relation to N utilization efficiency, there were data presented and

discussed. If this is to be maintained here, the suppgodéta have to i
presented and discussed. There were also no data abouatgitysnho
information of periodic measurement of pH from the beig of
intercropping to the end of soil sampling... So, pleasegeavith
relevant data for this conclusion.

Line 396 | .... transformation efficiency of soil |"transformation efficiency" was also never discussadi ;2o supporting
nutrient elements by improving soil |data presented. In addition, "improving soil fertility'ailso not relevanit
fertility. conclusion UNLESS "why AN was much lower in LP thardK" can

be explained in more appropriately using more data becaaisiath
presented in this paper cannot explain that phenomenauidition TN
was also much lower than AN; so, it has to be explavied

Line 399 | conductive... should be: conducive

Line 400 [ healthy growth of plants.... The authors need to geavie paper with more data related to the
health and growth performance of the litchi plantse@ble to maintai
this conclusion. Measurement of N content of théliteaves may alsd
be needed???

Line 417 | Bao S.D. should be: Bao, S.D.




Line 584

Table 1

Just comment related to the insifficient replicationsn relation to

ANOVA: If the number of replications was not only 3x but astelOx,
TP & AP could be significantly different, because basethe standarg
error (SE), the difference is significant.

Line 588

WDR: wet to dry ratio

Please add an explanatiort isithe number behind the plus-minus
sign; is it SE or SD?

Line 594

Table 3

the notation a & b or A & B should bsdthon the value it follows; th
higher value should be A or a while the lower value ghbelB or b
(according to Statistics).
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Intercropping Pinto Peanut in Litchi
Orchard Effectively Improved Soil
Available Potassium Content,
Optimized Soil Bacterial Community
Structure, and Advanced Bacterial
Community Diversity

Ya Zhao, Caibin Yan, Fuchu Hu, Zhiwen Luo, Shiging Zhang, Min Xiao, Zhe Chen and
Hongyan Fan*

Key Laboratory of Tropical Fruit Tree Biology of Hainan Province, Ministry of Agriculture and Rural Affairs/Haikou Tropical Fruit
Tree Scientific Observation and Experimental Station, Institute of Tropical Fruit Trees, Hainan Academy of Agricultural
Sciences, Haikou, China

Intercropping is widely used in agricultural production due to its capability of raising
land productivity and providing an opportunity to achieve sustainable intensification of
agriculture. In this study, soil samples from 10 to 20cm depth of intercropping Pinto
peanut in litchi orchard and litchi monoculture mode were established to determine
soil attributes, enzyme activities, as well as the effect on soil bacterial diversity. On
this basis, 16S rRNA V4-V5 region of soil bacterial communities in litchi/Pinto peanut
intercropping (LP) mode and litchi monoculture mode (CK) was detected by the lllumina
MiSeq sequencing platform. The results showed that the content of available potassium
(AK) in LP was significantly higher than that in CK by 138.9%, and the content of available
nitrogen (AN) in LP was significantly lower than that in CK by 19.6%. The soil enzyme
activities were higher in LP as a whole, especially sucrase (SC) and acid protease (PT)
were significantly higher by 154.4 and 76.5%, respectively. The absolute abundance
and alpha diversity of soil microbiota were significantly higher in the intercropping group.
Most importantly, endemic species with a significant difference in LP was higher by ~60
times compared to CK treatment. In the aspect of soil bacterial community structure,
the dominant phyla of the two groups were Acidobacteria, Proteobacteria, Chlorofiexi,
and Actinobacteria. At the genus level, the absolute abundance of Flavobacterium and
Nitrososphaera was significantly higher by 79.20 and 72.93%, respectively, while that of
Candidatus_Koribacter was significantly lower with an amplitude of 62.24% in LP than
in CK. Furthermore, the redundancy analysis (RDA) suggested that AK, which was highly
associated with the dominant genera and phyla, is the vitally dominating environmental
factors in LP groups, while in CK groups, it is AN and pH. In addition, PICRUSt2 analysis
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Indonesia Rice Irrigation System: Time for Innovation

Reviewer's Comments on the Manuscript

General comment:A well written paper. However, there are some expressions and data or figures eeedjusted by using
more relevant data.

In addition, for a review paper, the author(s) should be able to well organize and express thewstrimmg based on the
current facts and past published data as well as articles in scientific gournal

Suggestions for minimum standard revisions are as follows:

S,
m
d

does
lation

Line no. Written Reviewer's comments

Line 65 According to [14], .... It should be: According to Azdan [14], ....

Line 81 [27] reported that ... It should be: Damayanti [27] reported that ...

Line 88 can help to assure... It should be: can help assure...

Line 109 ...eleven million hectares of area in [If possible to find the data from each province in Indonesia or from
Indonesia are planted as paddy fieldssiemote-sensing (satelit) data, there have been a lot of reduction in the
and 63%... (Fig. 2) total area of irrigated land (paddy field) since 2000 due to changes

use from paddy field into non-agricultural uses, such as settelemen
airports, roads, offices, etc. This made rice growing area to shift fro
irrigated rice field to upland rice field (rainfed rice). Thus, Fig. 2 cou
change a lot with land-use change data.

Line 114 ...Irrigation systems to irrigation an |It should be: ...irrigation systems to irrigate an additional...
additional...

Line 158-161 There should be a reference for that statement.

Line 166-170 There should be a reference for that statement.

Line 176-187 There should be a reference for that statement.

Line 184-190 There should be a reference for that statement.

Line 191-197 There should be a reference for that statement.

Line 218-219 ...got its independence from the Dutidhshould be: ...got its independence from Japan in 1945.
in 1945,

Line 223-227 There should be a reference for that statement.

Line 228-239 There should be a reference for that statement.

Line 245-251 There should be a reference for that statement.

Line 257-264 There should be a reference for that statement.

Line 265-275 There should be a reference for that statement. Decree No 53/2023
not seem to regulate irrigation. More specific references about regu
of irrigation are needed.

Line286 Figure 3 Please make sure to use the data available on the interngtioleen
2010, the total area of rice harvested was 13,253,450 ha
(https://bps.go.id/indicator/53/21/2/luas-panen.htstd the data point
should be above the 12000. Please also make sure to do so for oth
figures.

Line 291 [13] reported a significant.... It should be: Panuju et al. [13] reported a sighifica

Line 293-294 ...of Indonesia, rice production has J.. ...of Indonesia, rice production has ... (Fig.3). Pteasgrenthat the

left Y-axis is rice production. In Fig.3, it is rice productivity. When d3
of rice production (instead of rice productivity) are plotted in Fig.3,
further discussion from Line 295 to Line 300 will change.

\ta
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Line 296-297 ...the irrigated area remains constart... Please find more relésaertaes. In most cities in Indonesia, there
have been huge land-use changes from irrigated paddy fields into n
agriculture uses, especially settlements, offices, new roads, and oth
infrastructures around the cities.

Line 314-315 ....declined at the rate of 114.3 Please adjust Fig. 3 with published data such as

thousand hectares per year (Figure 3

Jhttps://bps.go.id/indicator/53/21/2/luas-panen.html), then the staten
in the line 314-315 will change accordingly. In addition, the total are
the irrigated paddy fields should no be constant from 2005 to 2020.
have been huge changes in land uses from irrigated paddy fields in
agriculture uses, especially settlements and other infrastructures
especially around the cities in Indonesia.

on-
er

nent
a of

[0 non-

Line 316

...increasing rapidly, with a rate of 3.
million people per year...

Téhis has made a huge change in land uses, especially from irrigate
paddy fields into other uses, especially settlements around the citie

U7

Line 318-319

This increment is faster than the

increase of rice yield with a rate of ongtype of data does not in line with population. It should be rice produ

0.05 tonnes per hectare per year

The correct term of this is "rice productivity" (not rice yield), BUT thi

per year. Therefore, type of data plotted in Fig. 4 should be rice
production not rice yield. So, Fig.4 should be revised.

»]
ction

Line 325-327

... rice output...

It should be: ... rice production... After Fig.4 changed using rice
production each year (million tonnes instead of tonnes/ha), then theg
discussion in Line 325-327 will need to be revised accordingly.

Line 329

Figure 4

The correct term for tonnes/ha is productivity (not yield). Honiave
order to better predict rice production sufficiency in the left Y-axis h
be total rice production in each year in tons (not rice productivity likg
Fig. 4). For example, rice production in 2020 was 54,649,202.24 to
(https://bps.go.id/indicator/53/1498/1/luas-panen-produksi-dan-
produktivitas-padi-menurut-provinsi.html

AS to
2 in
IS

Line 333

4.2 The threat of climate change to fliceoking at the contents of this subtitle (4.2) from Line 334 to Line 3

production and irrigation system in
Indonesia

including Fig. 5, plus Line 394 to Line 402, a suitable subtitle in 4.2
should bet.2. Thethreat of irrigated rice production to climate

B8,

Line 372

Figure 5.

The type of this figure should be "Line on two axes" because of th
difference of CH4 emission between rice cultivation and manure
management as well as crop residue, which makes these two lines
undistinguishable (looks like very close to zero).

e huge

almost

Line 372

Figure 5... CH4 emission (in
kilotonnes)

Is the unit kilotonnes per year or per ha. Since there are huge diffen
between rice production and others such as crop residue and manu
management then the data should be plotted on two axes of differe
scales so that all plotted lines are clearly plotted like in Fig. 4.

Line 376

[72] reported that....

It should be: Akiyama et al. [72] reported that....

Line 384-393

This paragraph plus Fig.6 are more suitable to be given a sdiitle

The threat of climate change to rice production and irrigation systemin

Indonesia. In addition, under this subtitle, more discussion also nee
added, especially discussion about the prediction on the scarcity of
irrigation water in the future so that the authors then introduce inova
to adapt rice production technologies that enable Indonesia to incre
rice production to be able to cope with the increase in population gr,

0 to

itions
ase
pwth.

Line 398

[77] discovered...

It should be: Yamane and Sato [77] discovered...
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Line 413-415

It would be better if some other factors are incorporated into this se
to make sense why Indonesia has been struggling in achieving self
sufficiency are significant increase in population followed by signific
decrease in total area of irrigated lands, etc., since the time when s
sufficiency was achieved. Then it becomes clearly understood why
INNOVATIONS are needed.

ant
p|f-

Line 426

...(e) sub-optimal land use through .|.

It should be: ...(e) use of sub-optimal lands through ...irfsaldamjok
use" could mean "type of land use that is still sub-optimal™?

Line 442

to contribute significantly to adaptior]

Shouldn't it be "adoption” instead of "@ul&pti

Line 450

...reduce ponding time...

It should be: ...reduce ponding duration...

Line 450-451

...save water and methane emissiorn

S This statement needs someseferenc

Line 454

According to [81],...

It should be: According to Sass et al. [81],...

Line 457

...less flooding time...

It should be: ...less flooding duration...

Line 456-458

... runs off, or evaporates

This statement needs some references.

In relation to "saving irrigation water" in this paragraph, the authors
add some on-farm irrigation management technologies or technique
growing rice (in the irrigated areas) that use less amount of irrigatio
water (could save water and reduce CH4 emission). This is to show
readers that "innovations" are really needed. One of the examples i
"growing rice on raised-beds under aerobic irrigation systems". Usi
technique of growing rice in irrigated lands, irrigation can be done 0
week and rice can be intercropped in additive series with legume cr
improve rice yield and soil fertility. Using this technique, soil is not

flooded, not puddled and unsaturated with water, so that rice can b

can
s of

the
nce a
pps to

b relay-

planted with legume crops such as groundnut, soybean or mungbean; and

it was found that this technique significantly increased rice yield
compared with growing rice under flooded conditions. There are so
publications of the research that can be cited, sudP @#:and Soil
263: 17-27, 2004;

ne

https://doi.org/10.9755/ejfa.2021.v33.i3.2661

https://dx.doi.org/10.1088/1755-1315/637/1/012087

https://doi.org/10.1088/1742-6596/1869/1/012011

Also, SRI technique of growing rice, such bgt J Agric Sustainability
1(1): 38-50

Line 472

[82] reported that....

It should be: Qureshi et al. [82] reported that....
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Abstract

Indonesia is likely to face a water crisis due to mismanagement of water resources, inefficient water systems, and weak institutions and regulatory organizations. In 2020,
most of the fresh water in Indonesia was used for irrigation (74%) to support the agricultural sector, which occupies 30% of the total land area in Indonesia. Of all
agricultural commodities, rice is one of the major and essential commodities, as it is the basic staple food for almost every Indonesian. However, in 2018, the Ministry of
Public Works and Housing (MoPWH) reported that 46% of Indonesian irrigation infrastructure is moderately to heavily damaged. Looking at how irrigation can be very
crucial to the welfare of Indonesian population, this study conducted an extensive literature review of the historical, current, and future management of irrigated rice
production systems in Indonesia. This study has clearly shown that the irrigation systems in Indonesia have existed for thousands of years and, thus, there is a close
relationship between irrigation and the socio-cultural life of the Indonesian population. Aside from how climate change influences water availability for irrigation, rice
production with a constant water ponding system has been found to contribute to climate change, as it emits methane (CH,4) and other greenhouse gases from agricultural
fields of Indonesia. Therefore, the required modernization of irrigation systems in Indonesia needs to consider several factors, such as food demands for the increasing
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Abstract: Indonesia is likely to face a water crisis due to mismanagement of water resources, ineffi-
cient water systems, and weak institutions and regulatory organizations. In 2020, most of the fresh
water in Indonesia was used for irrigation (74%) to support the agricultural sector, which occupies
30% of the total land area in Indonesia. Of all agricultural commodities, rice is one of the major and
essential commodities, as it is the basic staple food for almost every Indonesian. However, in 2018,
the Ministry of Public Works and Housing (MoPWH) reported that 46% of Indonesian irrigation
infrastructure is moderately to heavily damaged. Looking at how irrigation can be very crucial to
the welfare of Indonesian population, this study conducted an extensive literature review of the
historical, current, and future management of irrigated rice production systems in Indonesia. This
study has clearly shown that the irrigation systems in Indonesia have existed for thousands of years
and, thus, there is a close relationship between irrigation and the socio-cultural life of the Indonesian
population. Aside from how climate change influences water availability for irrigation, rice produc-
tion with a constant water ponding system has been found to contribute to climate change, as it
emits methane (CHs) and other greenhouse gases from agricultural fields of Indonesia. Therefore,
the required modernization of irrigation systems in Indonesia needs to consider several factors, such
as food demands for the increasing population and the impact of irrigated agriculture on global
warming. Multi-stakeholders, such as the government, farmers, water user associations (WUA), and
local research institutions, need to work together on the modernization of irrigation systems in In-
donesia to meet the increasing food demands of the growing population and to minimize the im-
pacts of agriculture on climate change.

Keywords: Indonesian irrigation systems; rice production; food security; greenhouse gas emissions

1. Introduction

Water has always been an important source for any society to survive on this planet,
and it is also vital for the survival of animals and plants. In recent years, water has become
a precious source for food and energy production. At the same time, readily available
water for agriculture and energy has become more and more scarce. The threat of a water
crisis for drinking and sanitation has been long known as a global sustainability problem,
and, thus, each of us needs to use and manage water mindfully and sustainably. Despite
being one of the ten water-rich countries in the world, Indonesia is not exempted from
these threats [1]. Indonesia is likely to face a water crisis due to water mismanagement, as
evidenced by high levels of water pollution, inefficient water usage, and weak institutions
and regulatory systems [2,3].

Based on the Food and Agricultural Organization (FAO) data, Indonesia was respon-
sible for up to 8.4% of the total world’s water usage in 2019 [4]. Out of the total water
usage, agriculture is one of the most essential and important sectors, and consumes most
of the available fresh water in Indonesia. In 2020, fresh water in Indonesia was mostly
allocated for irrigation (74%), with the rest going to household, urban, and industrial uses
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Line 99 |[...does not induce... This sentence has to be re-written because non-host will induce plant defence
(see Mycorrhizal Symbiosis by Smith & Read, 2008), or the entire paragraph
needs to be modified appropriately.

Line 101 |After, those fungi.... This sentence cannot be independent; it must be combined with an
independent sentence to make a meaningfull expression.

Line 110 |...fertility. Mainly AMF regulates... AMF is a plural word; please combine and re-write these two sentences.
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Line 118 [With that... shoud be: Therefore...
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Line 126 |mycorrhizal.... 126:...fungi that is colonized in... should be: fungi that colonize... very thin
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Line 128

accumulation...

& 128 to make a meaningfull sentence about AMF. Otherwise, the meaning is
not clear. Please also provides them with relevant reference(s).

Line 129

Line 129 to line 139

These lines of paragraph contain two different topics; should be separated
into two paragraphs, and relate them with appropriate linking sentences and
with the previous paragraph. Please also provides them with relevant
reference(s).

Line 136 |Now a day,... Normally: Nowadays, ....

Line 137 |...the plant. With that... Please connect these two unstructured sentences with a correct word to
make one correct and meaningfull sentence, and provide it with relevant
reference(s).
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Line 144 |...morphology. between... should be: ......morphology. Between...
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Line 152 |organisms. Because... meaningfull cause & effect sentence

Line 162 |have picked... should be: can be picked ...

Line 162 |...(1992), improved... should be: ...(1992) improved this technique using....

Line 173 |...(2010), tested that how... should be: ...(2010) examined how...

Line 174 |...rates. Here AMF... should be: ...rates, in which AMF...

Line 184 |...comparison. To identification.. should be:...comparison. For identification....

Line 185 |...25 sites, Korea... should be:...25 sites in Korea...

Line 190 |Line 190 - 203 Please provide this paragraph or its sentences with relevant reference(s).

Line 211

In Single-Strand...

These two sentences should be combined into one paragraph with the
previous one.

Line 215 |...can use as... should be:...can be used as...

Line 230 |...and water is influence by... Please re-write this sentence to make a meaningfull sentence, because this
sentence does not make sense about AMF and physiological processes.
What the author(s) trying to say does not clear.

Line 231 |...it colonizes with root... shoud be:...they colonize rice root...

Line 234 |...an important component... should be:...important components...

Line 235 [When the presence of... Maybe: In the presence of...

Line 244 |...that how the water regime was... omit "that" & omit "was"

Line 264 |...used abundantly than... should be:...used more frequently than...

Line 264 |But now a day, .... should be: Nowadays, .....

Line 265 |...studies showed that... should be: ...studies showing that...

Line 266 |...dynamics of... should be: ...structure of...

Line 266 |...differed when changing... should be: ...varied between...

Line 272 |...soil concerning... should be: ...soil of ...

Line 273 |...AMF was should be: ...AMF were

Line 278 |...studied region, ... should be:...studied regions, ...

Line 283 |...arid fields; three... should be: arid fields showed that three...

Line 288 |....polluted soil [2]. These two sentences must be combined to make a meaningfull cause &

Line 289 |Because..... effect sentence. Please also provide line 289 with relevant reference(s).

Line 289 |But how it... should be: However, how it...

Line 292 |...a different cultivar of... should be:...different cultivars of...

Line 304 |...deal with three rice verities.... should be: ...dealt with three rice varieties...

Line 307 |...varieties investigated... should be: ...varieties indicated...

Line 308 |...density is recorded... shoud be:...density was recorded...

Line 309 |...genus is .... should be: ...genus was...

Line 312 |...AMF with... should be: ...AMF in...

Line 315 |...output boosting material... it's better:...yield boosting materials...

Line 316 |...its absorption form... should be: ...its available forms....

Line 328 |...monocropping farming system... should be: ...monocropping system...

Line 330 |buildup the population... should be: building up the population...

Line 330

...of AMF. Besause...

These two sentences have to be combined to make one meaningfull cause &
effect sentence. The last sentence is an independent clause, not a sentence.




Line 337 |...in India. But it... These two sentences have to be combined to make one meaningfull cause &
effect sentence. The second sentence is an independent clause, not a
sentence.

Line 338 |...was added. should be: was applied.

Line 339 |arbuscules development. And also.. should be: development of arbuscules, and they concluded...

Line 339 |...fungicides were suppressed... should be: fungicides suppressed...

Line 341 |...length of root infection... should be:...length of root colonization... (infection is normally infection sites)

Line 342 |Usage of fertilizer only with.... This sentence does not have a clear meaning on what the author(s) is(are)

trying to emphasize. Please explain further, and provide it with relevant
reference(s).

Line 343

Then yield can be increased...

This sentence does not have a clear meaning on what the author(s) is(are)
trying to emphasize, and what is the relation between this sentence and the
previous ones in the paragraph. Please explain further, and provide it with
relevant reference(s).

Line 344 |...reported that AMF... This sentence is incomplete, because it does not contain what is being
reported
Line 345 [The highest colonization... Maybe it's better this sentence is combined with the preceding one to make a

clear meaning.

Line 346 |With that Two sentences in these three lines need to be re-writted to make one clear

Line 347 |higher P.... meaningful sentence, which can express what the author(s) is (are) trying to
Line 348 [community diversity... emphazise in comparing between conventional and SRI rice systems.

Line 358 |AMF was effectively colonized in... should be: AMF effectivey colonized roots during....

Line 359 |Because rice plant has a role in... This sentence does not have clear meaning. Should it be "rice plant” or "rice

root"???

Line 363 |...to form the higher colonization with... |Maybe better: ...to increase colonization of...
Line 366 |...colonization was increased... omit: "was"

Line 367 |and reach a maximum... should be: and reached a maximum...

Line 367 |...colonization was declined... omit: "was"

Line 368 |...it comes to... should be: ...it came to...

Line 369 |...formation was increased... omit: "was"

Line 369 |...decreased up to... omit: "up"”

Line 370 |...plant (42nd)... should be: ...plant growth (42nd)...

Line 375 |...stages. In between these two should be: ...stages, and the ripening stage....

stages,...

Line 378

...stages. But at the maturation stage...

should be: ...stages, but at the maturity stage....

Line 379

But again, with the harvesting stage,...

should be: In the harvesting stage,...

Line 381

...Sp is dominant...

should be: ...sp was dominant...

Line 386

security of rice...

should be: security for rice production...

Line 387 |...makes symbiosis relationship... shoud be: ...develop a symbiosis...

Line 388 |...from AMF. Because AMF... These two sentences have to be combined to make one cause & effect
sentence.

Line 389 |...where plant roots can't reach... should be: ...which cannot be reached by plant roots...

Line 392 |...the saprophytic nature of AMF helps.. |Please omit this sentence, because AMF do not have a saprophytic ability of

life like saprophytes. That's why AMF cannot be proliferated using synthetic
media like Fusarium sp for example. To complete their life cycle including
producing viable spores, AMF have to infect living host roots and established
a symbiosis. That's why AMF are considered as physiological obligaat
symbionts, not saprophytes. Please read: C. Azcén-Aguilar, B. Bago & J.M.
Barea (1999) in Mycorrhiza, pp. 391-408. DOI: 10.1007/978-3-662-03779-
9_16. The reference #23 cited in this article stating "the saprophytic nature of
AMF" was based only on two papers (Hepper & Warner 1983; Warner 1984)
so old paper written by one author, who had not proven the saprophytic living
ability of AMF. Maybe only Glomus mossae can interact with saprophytic
microbes to live on organic matter, but still to complete their life cycle
including producing viable spores, Glomus mossae also has to infect living
host roots.




In the dead host roots previously colonized by AMF that produce vesicles in
fact AMF can be still alive even they have been store for 50 years in the soll
as long as it dry, and when in contact with living host roots, the hyphae and
vesicles in the dead root fragments can infect the living host roots, BUT
without infecting living host roots they cannot complete their life cycle
including producing viable spores. They cannot complete their life cycle in the
dead root fragments without establishing symbiosis with living host roots.

Line 397 |...(2019), has tested... should be better: ...(2019) have examined....(without separating comma)
Line 397 |...colonization was an effect... should be: ...colonization had an effect...
Line 399 |were given possitive.... should be: showed possitive...

Line 400

that mainly plants received....

This sentence has to be fixed, because photosynthetically fixed C cannot be
supplied by AMF from the soil..... The fact is that AMF infect host roots to get
photosynthetically fixed C from the living hosts.

Line 401 |...micro-nutrition.... The correct word: micro-nutrient...

Line 402 |Arbuscular

Line 403 [mycorrhizal.... This sentences have to be combined and re-written to make one meaningfull

Line 404 |access to... sentence accoring to the context.

Line 405 |yield [55]

Line 406 |...Glomus intraradius... Please check the spelling.

Line 408 |...of AMF. And also that... These two sentences have to be re-written to make one meaningfull
sentence. You cannot start a sentence with And...

Line 410 |By increasing..... These two sentences are contradictive; please make sure which one is the

Line 411 |loss of rice.... correct one, and please provide with relevant reference(s).
Line 411 |...colonization. Because... This sentence has to be combined with the preceding one(s) to make sense
Line 414 |showed higher P... missing subject; maybe: it showed higher P.....

Line 420

grain number....

Suggestion: grain number [57]. In addition to increased grain yield, application
of mycorrhiza biofertilizer also increased anthocyanin content in the red rice
grains, especially under intercropping with soybean [58], [59]. Aplication of
mycorrhiza biofertilizer also increased yield of black rice grown on raised-
beds under aerobic irrigation system [60]

[58] Wangiyana W., Aryana I.G.P.M., Dulur N.W.D. 2021. J. Phys.: Conf.
Ser., 1869, 012011. https://doi.org/10.1088/1742-6596/1869/1/012011

[59] Wangiyana W., Aryana |.G.P.M., Dulur N.W.D. 2021 IOP Conf. Ser.:
Earth Environ. Sci., 637 012087. https://dx.doi.org/10.1088/1755-
1315/637/1/012087

[60] Wangiyana W., Farida N., Aryana I.G.P.M. 2021. IOP Conf. Ser.: Earth
Environ. Sci., 913, 012005. https://doi.org/10.1088/1755-1315/913/1/012005

Line 438

Microbes Environ., 2014...

Has to be: Microbes Environ., 2013; 28(3): 316—324.

Line 479

...Soil Microbiology...

has to be: ...Soil Microbiology: Recent Trends and Future Prospects,
Microorganisms for Sustainability 4
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Arbuscular Mycorrhizal Fungi Community Dynamics and
Functioning in Different Rice Cultivation Systems

Ruwanthika Kalamulla [a], Samantha C. Karunarathna [b], Jaturong Kumla [c] and Neelamanie Yapa*[a]

[a] Faculty of Applied Sciences, Rajarata University of Sri Lanka, Sri Lanka
[b] Center for Mountain Futures, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming, 65201 P.R.
China
[c] Research Center of Microbial Diversity and Sustainable Utilization, Faculty of Science, Chiang Mai University,
Chiang Mai 50200, Thailand
*Author for correspondence; e-mail: neelamanie@as.rjt.ac.lk
Received: 14 December 2021
Revised: 3 March 2022
Accepted: 22 March 2022
ABSTRACT
As amain component of soil microbiota arbuscular mycorrhizal fungi (AMF) play a beneficial
role in the agro-ecosystems. Introduction of AMF inoculum as a biofertilizer to the rice cultivation
system is one of the environmentally healthy solutions that may increase crop productivity and yield,
when compare to the non-AME relationships. Within an ecosystem, both biotic and abiotic factors
affect the diversity, distribution, and ecological role of AME Here we reviewed the effect of the
variables including production area, environmental conditions, agricultural management systems, rice
varieties, and different growth stages of the host on dynamics and structure of the AME community
mainly in the rice fields. Understanding of this co-relation is required to explore their future enrolment
in agriculture. To ensure food security, identification of all variables that may make indigenous AMF
presence and active in different rice growing systems needs to be done in order to explore this specific
fungus-root interaction.

Keyword: rice, arbuscular mycorrhizal fungi, biofertilizer, soil inoculums

1. INTRODUCTION
Rice (Oryza sativa 1..) which belongs to the to the separate Phylum; Glomeromycota forms a

Family Poaceae is the main staple food crop in ~ mutualistic symbiotic association with more than

Asia [1,2]. Rice was developed from a semi-aquatic
ancestor with unique characteristics in its root
anatomy and physiology. Globally, more than 75%
of rice is produced from lowland under submerged
conditions, and the restis from upland under non-
submerged conditions [3]. Most of the terrestrial
plants in the world, including crop plants also form
symbiotic relationships with soil microorganisms
especially with arbuscular mycorrhizal fungi
(AMF) [1]. Arbuscular mycorrhizal fungi belong

90% of the world plants [4]. AMF are aerobes and
researchers have shown that AMF colonization in
rice under waterlogged conditions is absent or very
rare. However, new findings have proved that they
can survive under waterlogged (anoxic) conditions
with rice roots and make a beneficial role in plant
growth and development [1]. Improvement of
phosphorus (P) and nitrogen (N) uptake to plant
[5], formation of soil aggregates, enhancement
of plant the tolerance to pathogen and abiotic
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"Biological control of Sclerotinia minor attack on pyrethrum plants by Trichoderma harzianum in glasshouse scale experiments "

Abstract. Due to many drawbacks of chemical-based fungicide application to control Sclerotinia minor infection in various plants,
development of novel alternative methods, including biocontrol approach, to control such pathogen is urgently needed. The main aim of this
research was to elucidate the efficacy of Trichoderma harzianum (isolate Tdyy) previously grown in the ratio of 2:8 millet seeds and wood
fibre waste (WFW) compost mixture to suppress S. minor infection in pot trails on pyrethrum plants (in 0.5 L pots). The pots were filled with
soil and mixed with Tdop-grown WFW compost to obtain concentration of 5% v/v. The millet seed-grown S. minor amounted at 2.0 g per pot
was then evenly inoculated at 2 cm below the surface of potting mix. Soil without compost amendment, amended with pathogen only, or
without pathogen inoculation served as controls. Pre-incubation of pots was conducted for 4 days in a shade house prior to sowing (4
seedlings per pot) of pyrethrum seedlings (aged of 3 weeks). Eight replications per treatment were run in this experiment and all pots were
destructively sampled at week 8 for dry weight measurement. The results showed that high protection on the pyrethrum plants were indicated
in this study at week 7, where 100% survival of plants were observed in pots amended with both S. minor and 5% v/v compost-grown Tdyo,
while 78% mortality was found in pots amended with pathogen only. Each survived plant sown in pots amended with Tdy5 or those planted in
pots in the presence of both Tdy, and S. minor had significantly higher average dry weight (p<0.05) when compared to those planted in the S.
minor control treatment, indicating that Tdy, has potential to be developed as a novel fungal antagonist as well as a plant growth promoting
agent.

Biodiversitas Journal of Biological Diversity
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on 26 May 2022. | have just finished the review process on the printed
manuscript; now | will finish the review on the manuscript file, and
upload it or send it to you tonight or tomorrow morning.

Again, | am sorry for the misunderstanding. | was unable to review the
manuscript before our international conference finished (19-21 May
2021), because | had to prepare 3 full papers since preparing the
abstract from the beginning of May 2022.
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amended with pathogen only, or without pathogerufation served as controls. Pre-incubation of pats conducted for 4 days in a
shade house prior to sowing (4 seedlings per gaiyrethrum seedlings (aged of 3 weeks). Eighticaibns per treatment were run in

this experiment and all pots were destructively@athat week 8 for dry weight measurement. Theltseeshiowed that high protection ~ —

-- [ Deleted:
. ‘[ Deleted:

ratio of 2:8

mixture

‘[ Deleted: trails
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on pyrethrum plants

-| Comment [WW1]: The term

for seedlings, it's normally

in pots amended with Bglor those planted in pots in the presence of bdth dhdS. minor had significantly higher average dry weighi? N ‘transplanting”

(p<0.05) when compared to those planted inShminor control treatment, indicating that Fchas potential to be developed as a novel'
fungal antagonist as well as a plant growth prongpégent.

Keywords: Biocontrol, compost, millet seedXlerotinia minor, Trichoderma harzanum

Running text: Biological control ofSclerotinia minor

INTRODUCTION

Sclerotinia minor infection on various plants, such as lettuces, &gb, and pyrethrum plants has been commonly
found in countries with cool and moist climate (lLoet al., 2016). Sclerotinia rot symptoms, for mgde, has been
reported by Hahm et al. (2017) to consistentlycittaasil plants in Korea. In Australia (Tasmanigarticular),S. minor
has also been reported to infect pyrethrum pladt@uses significant annually profit loss in thisiatry (Macdonald,
1995). Such infection on the same plant speciesalgasreported in Kenya by Natrass (1950). Plarfected byS minor
will commonly show typical symptoms, such as br@hnspot on leaf and stem, and then advancing ngrgitting the
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“sowing” is normally for seeds, bﬁt
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| Comment [WW2]: This has toJ!

chemical-base fungicides (line 33)

whole plant and blightinghen theyeventually died. In the last three decades, suchdi pathogen has been controlléd’ { Deleted: the

by applying chemical-base fungicides (Tyagi et 2020). Due to many drawbacks caused by such chkeb@sae f/'/{Deleted:excessive ]
fungicides to our environment, their use in agtimall sectors has been reduced significantly wadewin [the last 3,/ {Deleted:where ]

decades, especially in developed countries. Todagwiessiyeapplication of, chemical-based fungicides, attentias/| .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,

Some limitations on the application of biologicahtrol in large scale agricultural sectors areicliffies in handling,

storage, and delivery of biological control ageimsthe form of cell suspension. Farmers preferdsoli semi solid /
preparations of biocontrol agents prior to theiplagation in the field (Mufioz Torres et al., 202Metcalf (1997) used /
millet seeds as a supplement in the medium to irgtbe growthTrichoderma koningii. Application of such seeds as a
growth supplement however, was found to increaseptioduction cost of this fungal antagonist, aretdfore its large
scale production cost could not compete chemicaéthdungicides. Therefore research on alternatigdianis urgently
required with a view to minimii;g this productionstdiocontrol development. In our current reseatich, millet seeds
were mixed with mature compost of WFW of paper milfjin to reduce the production cost of biocontrgént.

Ramona and Line (2002) reported that supplementafianillet at the rate of 20% w/w to compostedrawv WFW

successfully triggered the growth ®fichoderma spp. (isolate Tg) which is antagonistic again® minor and S

/
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48 | sclerotiorum In such composition of millet and WFW compostsghitagonistic funguproduced sposawith adensity of - [ Deleted: fungal antagonist ]
49  ~10" per gram dry weight of mixture following 14 daysibation (Ramona and Line 2002).
50 | [Based on the abqueationale the effectiveness of Tggrown in the mixture described above to protecefiyum - [ Deleted: rationa ]

51 seedlings/plants from attack I8y minor in glasshouse trials was investigated in our cairséudy. The main objective of
52  this study was to investigate the efficacy obIdirown in this mixture to provide protection on gyrmrum plants from
53 attack byS Minor, with a view to develop a novel and environmentéiigndly method of plant pathogen control with

54  reduced use of chemical-based fungiciggg. 777777777777777777777777777777777777777777777 __ - -| comment [WW5]: These two
sentences are repeating each other
(the same meaning).

55 MATERIALS AND METHODS

56 Isolates of fungal pathogen (S. minor) and fungal antagonist Trichoderma sp. (Tdy,)

57 The fungal antagonist isolat&i¢hoderma sp. isolate Tgh) used in our study was kindly provided by Dr. Dean
58 Metcalf from his stock culture collection at then8ol of Agricultural Science, Tasmania UniversityAustralia, while

59 the pathogen minor) was obtained from Microbiology Laboratory, Faguitf mathematics and Sciences, Udayana
60  University, Bali. This fungal pathogen was previgusolated from lettuce farm in Bedugul area (Bald maintained at
61 the laboratory of Microbiology, Udayana University.

62 In vitro Dual cultur e assay of Td,, against S. minor

63 Thisin vitro assay was conducted at the Integrated Laboratoigidsciences and Biotechnology, Udayana Universit
64  to investigate the capability of the kdo antagonizé. minor prior to its application in pot trial experimen®hese two
65 | fungi were challenged on sterile pectin agar (Plajgs. A plug(L cnf) of gach fungus previously grown for 48 hours on - [ Deleted: (1 cnf) ]

66 the same medium was placed face to face on a (@pfroximately 5 mm from the edge of the Petri dishPA and
67 incubated for 7 days at 3D (until heavy mycelia was evident) with regulay éaday observations.

_ { Deleted: W ]
68 | Production of wood fibre wastecompost, "~ { Deleted: produdi
69 The composting process of WFW ojf paper mill origising open windrow method, was conducted in ashlasse of { eleted: produdion ]

70 the School of Agricultural Science, Tasmania Ursitgr Australia for 3 months at ambient temperalemnperature ~~  Comment [WW6]: Speling? |
71  range of 18C — 25C). Prior to composting, the C:N:P:K ratio of thaste was adjusted to 35:1:0.6:0.1, respectively. { comment [WW71: This should

72 | Monthly sample collectiopf the compost was conducted and the compost wascsedbjeo maturity evaluation (radish 2 @ypllied I (e CEiEls o
73 | seed germination test) prior to use as a companfentitivation medium for the T isolate.The assessment of compost. (Was done.

74 | maturity was done following the method specifiedRimmona (2003)The 3 months old compost was decided for use as a { Deleted: on ]
75 component of Tgh medium as its toxicity was close to zero (supp@®% radish seed germination following 5 days

76 | incubation). __ - - Deleted: The assessment of

compost maturity followed the
method as specified in Ramona
(2003).

77 Preparation of Td,, inoculum

78 The compost previously produced was used as the ommponent of the Bg medium. This mature compost was
79  mixed with millet seeds to obtain 20% w/w ratio.€Timoisture content of this mixture was adjustefieid capacity by
80 | applying the methog specified in Ramona (2002)s Thixture was then autoclaved at @1at 15 Ibs for 15 minutes, _ - -{ Comment [WWS]: This is not
81 finoculated with mycelia plus spores ofjgreviously grown on pectin agar (PA), and incubbate30C for 2 weeks until - _ | listed in the Referenc

82 heawyspores was evident. " | Deleted: as

83  Preparation of S. minor inoculum

84 The medium for the production & minor mycelia was prepared by autoclaving the wet mékstds (2 : 1 ratio of
85 millet seeds and distilled water, respectively}emperature of 12C and 15 Ibs for 15 minutes. This sterile milletds
86  were then inoculated with 1 émlugs of 48 hour ol minor mycelia previously grown on Pectin Agar medium and
87 incubated at Z%& for 1 week (until heavy mycelia of the pathogemswbserved) prior to use in the glasshouse trials.

: { Comment [WW9]: Immediatel}
y?

88  Efficacy of Td,, to protect pyrethrum plants from attack by S. minor in a glasshouse scale experiment

89 This trial was conducted in 0.5 L capacity potsurRaariants of treatments, included AOBO (pyrethppilants sown in

90  sail, in the absence of both ZdndS. minor); AOB1 (pyrethrum plants sown in soil inoculatedhapathogen only and
91 served as control treatment), A1BO (pyrethrum platwn in soil amended with Zebrown compost only), and A1B1
92  (pyrethrum plants sown in soil in the presenceathl$. minor and Td>-grown compost), were set. Field soil used as the
93  potting media was mixed with suppressive compasinfmost with Td, grown in it) to obtain 5% v/v compositions and
94  then added into pots with appropriate treatmerti® JathogenS minor grown on millet seeds) amounted at 2.0 g was
95 inoculated evenly at approximately 2 cm from thedase of potting medium and acclimatized for 4 dimya shade house.
96 | Four pyrethrum seedlings of 3 weelis (4 seedlings per pot) were thien spwn in these gruismaintained for 8 weeks _ - -{ comment [WW210]: Transplan
97  with weekly observation on the seedling conditi¢wsekly recording on the healthiness of seedlifgatp). This trial ~_ | ted?

98 | was terminated at week 8 and all survive pjgimbotswere harvested, dried at €5 until their weight was relatively \{Ddeted: aged

99 constant and then their dry weight was determifié@ density of pathogen’s sclerotia in pots inomdavith S. minor

- { Deleted: tops ]
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only (AOB1) and those amended with b&hminor and Td-grown compost (A1B1) were also retrieved (usir@&mm
sieve) at week 8 by applying the method as spédcifieMetcalf (1997). The effectiveness of Jtb parasitiseS. minor

sclerotia was assessed by randomly sampling 2@ved S. minor sclerotia anglatingthem onto pectin agar mediunh_ - { Deleted: plated

with 60 ug/mL tetracycline init.

Data analysis

Quantitative data obtained from this tagre statistically| analysed using Minitab software fdnslows version 12.| _— { comment [WW11]: This
When significant difference were indicated at p&0.the results were further analysed with leastiig@nt different "~ | British English spelling.
(LSD) test. h ‘[ Deleted: was

RESULTSAND DISCUSSION

In thein vitro dual culture assay, both ZdndS. minor initially showed approximately the same growthp@sse on
PA medium. After 24 hours of incubation af@Qthe mycelial tips of both fungi met at a certagint on the medium and
slowed down the growth of both fungi until day 3irifubation. In the prolonged incubation, the migcef Td,, started to
overgrow theS. minor mycelia, and totally covered the whole surface.aminor mycelia following 7 days incubation
(Figure 1). This likely indicated that the jpgharasitized the mycelia & minor.

Plug of 5. minor

= - .t Plug of Tdx

A B
Figure 1. Dual culture assay to challengidchoderma harzianum (Td,,) andS. minor on pectin agar medium. (A) Normal growthSf
minor on pectin agar following 48 hours incubation a&#G3QB) Td,, mycelia totally overgrow the mycelia 8f minor on pectin agar
after 7 days of incubation at %D

The ability of Trichoderma spp. to| parasitize plant pathogenic fungi haveelyicdbeen reported and reviewed. - {Comment [WW12]: This is

extensively by researchers worldwide. Blaszczyk aket(2014) mentioned various types of mechanisimsiuding US English.

)

hyperparasitism, by which this fungal antagoniststml plant fungal pathogens. Similar results walso reported by
Yusnawan et al. (2019) who studied the effectivenafsTrichoderma sp. to control several fungal pathogens, such as
Rhizoctonia solani andFusarium sp. in soybean and mung bean. In their dual cultusayggheir Trichoderma isolates also

overgrew these two pathogens, indicating initiabgaismpy the Trichoderma sp. on these two pathogens. In more recgnt { Deleted: of

study conducted by Nurzannah et al. (2022) als@rteg hyperparasitic activity of Trichoderma spscan fungal
pathogens Ganoderma boninense, the causative agent of basal stem rot in oil pallamts). Hyperparasitic properties of

Trichoderma could be due to its ability to prodebéinase|(Urbina-Salazar et al., 2b;§1, an enzggaired gdl hxd[c;lxig, _ ~ - Comment [WW13]: This is
the main cell wall component of pathogenic fungi. N not listed in References

J

The efficacy of Teg, grown in the mixture of compost and millet see@8% w/w millet seeds) to reduce disease - Comment [WW14]: US
incident due tdS. minor attack in pyrethrum seedlings/plants is presefigole 1. The data shown in Table 1 clearly English

)

demonstrated that Fglgrown in a mix of compost and millet seeds withatio of 8:1 provided significant protection
(p<0.05) on pyrethrum seedlings/plants from attigkS. minor. Over the period of glasshouse trial, all seedlplants

grown in pots, in the presence of,;JdndS minor (A1B1), were found to survive in healthy conditidn contrast, an
increase in mortality was observed in pots inoedatith S. minor only (AOB1) (56+6.3% survivals on week 1 after /{ Deleted: to

)

sowing to 21.945.7% survivals at week 7). This @adéd that 78% protection (p<0.05) was providethleyTd, againsiS ) { Deleted: due tc

)

- . : . ,
minor after 7 weeks of maintenance in the glasshouddeTlaalso shows that Tddid not attack the pyrethrum plants, as /, Comment [WW15]: Normally

100% of seedlings/plants survival over this pebdjlasshouse trial were observed in pots inocdlatith Tdp, only, in )’ /| family name or last name with on

the absence d8. minor (A1BO). The results shown in pots of nil contr8DB0) were as expected where 100% of the ;" | word or two words connected by -

seedlings/plants were found to be healthy during ot trial up to week 7 (Table 1). The mechanigmswhich this v/

fungal antagonist (Tg) controk plant pathogenic fungi may pleroughone or combination of the following mechanisn*ﬂs:f {Dehted: in various plants

antibiosis and parasitism (Silva et al., 2019)uictébn of plant host systemic resistance (Yu et2d122), improvement of

plant stress resistance (Hidangmayum and Dwiv€di8P, or competition (Oszust et al., 2020). / {mmme"t [WW16]: Normally

7,7 | last name?

/
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gontrok S. sclerotiorum in lettuce plantation. Similar result was alsoarted by| Colak Ates (2019) wheportedthe /| {Deleted:found
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promote plant growth in addition to provide proiectto plants from attack by fungal pathogens. bia et al. (2020) '
reported the efficacy of. Harzianum to control the causative agent of Ieaf rust dreeas soybean. An increase in the

Table 1. Efficacy of Trichoderma harzianum (Td,,) grown in the 8:2 w/w ratio of compost and milkgteds mixture to suppreSs
minor infection on pyrethrum seedlings/plants

Per centage of survive seedlings/plants (%)

Treatments® Week T Week 2 Week 4 Week 7
AOBO 100.00£0.00 & 100.00£0.00 & 100.00£0.00 & 100.00£0.00 &
AOB1 56+6.3 b 28.3+5.7 b 21.9+5.7 b 21.945.7 b
A1BO 100.000.00a 100.00%0.00a 100.00£0.00a 100.000.00a
A1B1 100.00+0.00a 100.000.00a 100.00£0.00a 100.00£0.00a

~* AOBO (pyrethrum plants sown in soil, in the abseif both Te, andS. minor); AOB1 (pyrethrum plants sown in soil inoculateithw

pathogen only and served as control treatment),0A0®rethrum plants sown in soil amended with g@town compost only), and
A1B1 (pyrethrum plants sown in soil in the preseat®othS minor and Td,-grown compost). Values in Table 1 are average® of
repllcated pots Wlth 4 pyrethrum seedlings/plarets got. Values + standard error followed by the esdatter in the same column are

In more recent study, Sriwati et al. (2022) repbittee role of peroxidase enzyme to improve reststaf the Iocal
varieties of patchouli plants in addition to groviticluction of this plant byl. harzianum. Growth induction by Tg on
pyrethrum seedlings/plants was also observed irstogly, and this is indicated by significantly heglaverage dry weight
of the plants (p<0.05) at week 8 in the,7dmended treatments (A1B0O and A1B1) when comparesbritrol treatment
(AOB1; Table 2). These Bglamended treatments also produced relatively higlzet dry Weight than that of nil control
pyrethrum plants observed in our study was probdblyto physmloglcal effects of the fungus g@'abn the plants. Sood
et al. (2020) and Alfiky and Weisskopf (2021) irithreview mentioned thdtrichoderma sp. may promote the growth of
its plant hosts by improving uptake of fgons from soil and improving on nutrient solukaliion and absorption.

Table 2. Averages dry weight of pyrethrum plants at wedki8l termination).

Treatments Average dry weight per plant (g)*
AOBO 1.07+0.1ab
AOB1 0.72+0.12b
Al1B1 1.14+£0.07 a
A1BO 1.11+0.12a

“* AOBO (pyrethrum plants sown in soil, in the absewf both Te, andS. minor); AOB1 (pyrethrum plants sown in soil inoculateihw

pathogen only and served as control treatment);QA@®rethrum plants sown in soil amended with dgtown compost only), and
A1B1 (pyrethrum plants sown in soil in the presenééboth S minor and Td,-grown compost). Each value is an average of 8
replicates + standard error, except A0B1 (averatg'e replicates, with plants in other pots havingd)i Values followed by the same

An increase in Mg uptake by plants following their interaction withichoderma spp. (Halifu et al., 2019) will Iead
to stimulation of chlorophyll formation in plantdees, because this ion is being a key chIoropImyIBtrtuent (Hasanah et

al., 2020). This ion has also been reported tanielved in| catalyzing enzymatic activity as wellinsregulating genes _ -

engaged in photosynthesis (Trankner et al., 2@R&)wth stimulation of the pyrethrum plants as pnésé in Figure 2 and
Table 2 could be partly due to interaction ofslith the plants which lead to increment of #Mgptake from the potting
mix medium, although this hypothesis needs to lotadn elucidated. Stimulation on the chlorophylimfation is closely
related to the rate of photosynthetic process amfgsl In such condition, the rate of plant biom@assation will also

increase.

On the completion of this pot trial (week 8 aftewsng) the relative abundant & minor sclerotia in all pots
inoculated withS minor (AOB1) and those inoculated with bd&hminor and compost-grown TBgwere retrieved using a
0.5 mm mesh sieve. The results are presented ie Balh\s shown in Table 3, the densitySiminor sclerotia in the pots
inoculated withS. minor only (AOB1) was found to be almost twice highearttthat of treatment A1B1 (pyrethrum plants
sown in soil in the presence of bddhminor and Td,-grown compost) which is statistically significaattp<0.05 (Table
3). This suggested that inhibition of growth oresctial development of the pathogen, or parasitsd death of the
sclerotia occurred in the presence of;T@he latter possibility was supported by the firgdof Ramona and Line (2002),’
who reported that 92.5% of the sclerotia retriefreth the pathogen/Tdtreatment (A1B1) were parasitised by,Faven

though 15.6% of those retrieved from the pathogdp-weatment (AOB1) were also found to be parssitiby the fungus

(this probably attributable to splash contamingtidine non-infected sclerotia retrieved in thisiltstill had capability to -
cause root-rot disease. The efficacy of fungal gontests (belong to genus of Trichoderma) to pasasisclerotia of

pathogenic fungi was also reported by many studiesh as by Smdalska and Kowalska (2018), and Colac Ates (2019); -
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Figure 2. The conditions of the pyrethrum plants at weeki8rgo termination for dry weight measurementsorfifeft to right are
AOB1 (pyrethrum plants sown in soil inoculated witithogen only and served as control treatmentB1A(yrethrum plants sown in
soil in the presence of bofhminor and Td,-grown compost); AOBO (pyrethrum plants sown in,daithe absence of both TdandS.
Minor); and A1BO (pyrethrum plants sown in soil amenaét Td,,-grown compost only).

The use of WFW compost mixed with millet seeddtfatratio of 8:2 w/w) as presented in our currémd could be
applied for large scale production with moderatst ¢o avoid liquid cultures as reviewed by Legagtal. (2011). The
Td,, previously grown in composted WFW and incubatedafdeast 2 weeks produced high density of sp@esnona
and Line, 2002). Applicationf Tdy, in the form of spores appeared to be more advaatesy because it reduces concefns

relatedto its viability in the field. In the form of spasethis fungal antagonist will be relatively moresiggantto |~ - { Deleted: relating

—————————————————————————————————————————————— -- { Comment [WW21]: This is }
Table 3. Relative abundant & minor sclerotia at week 8 (trial termination) N not listed in the Referenc

{ Deleted: against environmental}

Treatments* Average density of S. minor sclerotia per pot* stress
AOBO ND
AOB1 108+ 11.74 a
AlB1 58.3+8.58 b
A1BO ND

~* AOBO (pyrethrum plants sown in soil, in the absewf both Te, andS. minor); AOB1 (pyrethrum plants sown in soil inoculateihw

pathogen only and served as control treatment),0A0®rethrum plants sown in soil amended with gtown compost only), and
A1B1 (pyrethrum plants sown in soil in the present®othS. minor and Td,grown compost). Values in Table 3 are average® of
replicatest standard error. Values followed by the same lettemotsignificantly differenjusing theLSD test following ANOVA. ND:{[ - [ Deleted: significant statistically]

not determined. -

" { Deleted: Isd ]

Our formulation (compost-grown T appeared to be excellent to cont®Iminor from attacking the pyrethrum
plants in the glasshouse scale experiment (TahteIFigure 2). The effectiveness of similar fornioka (compost-grown
fungal antagonists) to control plant pathogens alss reported or reviewed by Ivayani (2018) ands Jeical. (2020). The - { Comment [WW22]: This is }

77777777777777777 not listed in the Referenc

et al. (2020). -
Our current investigation clearly demonstrated thatcompost-growiirichoder ma harzianum (isolate Td,) applied

Deleted: of

control pots (pots inoculated with minor only), the compost-grown Bgprovided 78% protection at seven week after
sowing (p<0.05) in addition to improve the growthpgrethrum plants. No toxicity was evident to fiygethrum plants
when compost-grown Tgonly was applied at this concentration.
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Abstract. Ramona Y, Darmayasa IBG, Line MA. 2022. Biological control of Sclerotinia minor attack on
pyrethrum plants by Trichoderma harzianum in glasshouse experiment. Biodiversitas 23: 3264-3269. The aim
of this research was to elucidate the efficacy of Trichoderma harzianum (isolate Td,,) grown in a ratio of 2:8
millet seeds and wood fiber waste (WFW) compost mixture to suppress Sclerotinia minor infection in pot
trails on the pyrethrum plants (in 0.5 L pots). The pots were filled with soil and mixed with Td,,-grown
WFW compost to obtain a concentration of 5% v/v. The S. minor (fungal pathogen) previously grown in
millet seeds amounted at 2.0 g per pot, was then evenly inoculated at 2 cm below the surface of potting
mix. Soil without compost amendment, amended with pathogen only, or without pathogen inoculation
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The results showed that 5% v/v compost-grown Td,, provided 78% protection to pyrethrum plants at week
8. Each surviving plant in Td,,-treated pots also showed significantly higher average dry weight (p<0.05)
than those planted in S. minor control treatment, indicating that Td,, has a potential to be developed as a
novel fungal antagonist or a plant growth-promoting fungus.
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Abstract. Ramona Y, Darmayasa IBG, Line MA. 2022. Biological control of Sclerotinia minor attack on pyrethrum plants by
Trichoderma harzianum in glasshouse experiment. Biodiversitas 23: 3264-3269. The aim of this research was to elucidate the efficacy
of Trichoderma harzianum (isolate Td22) grown in a ratio of 2:8 millet seeds and wood fiber waste (WFW) compost mixture to suppress
Sclerotinia minor infection in pot trails on the pyrethrum plants (in 0.5 L pots). The pots were filled with soil and mixed with Td2-
grown WFW compost to obtain a concentration of 5% v/v. The S. minor (fungal pathogen) previously grown in millet seeds amounted at
2.0 g per pot, was then evenly inoculated at 2 cm below the surface of potting mix. Soil without compost amendment, amended with
pathogen only, or without pathogen inoculation served as controls. All pots were acclimatized for 4 days in a shade house prior to
transplanting (4 seedlings per pot) of pyrethrum seedlings (aged of 3 weeks). Eight replications per treatment were run for 8 weeks. The
results showed that 5% v/v compost-grown Tdaz provided 78% protection to pyrethrum plants at week 8. Each surviving plant in Td2-
treated pots also showed significantly higher average dry weight (p<0.05) than those planted in S. minor control treatment, indicating

that Tda2 has a potential to be developed as a novel fungal antagonist or a plant growth-promoting fungus.

Keywords: Biocontrol, compost, millet seeds, Sclerotinia minor, Trichoderma harzianum

INTRODUCTION

Sclerotinia minor infection on various plants, such as
lettuces, cabbages, and pyrethrum plants, are commonly
found in countries with cool and moist climates (Tozlu et
al. 2016). Hahm et al. (2017) reported that Sclerotinia sp.
causes rot symptoms on basil plants in Korea. In Australia
(Tasmania in particular), S. minor has also infected
pyrethrum plants and causes significant profit loss annually
(Macdonald 1995). Such infection on the same plant
species was also reported in Kenya by Natrass (1950).
Plants infected by S. minor commonly show typical
symptoms, such as brownish spots on leaf and stem, and
then advancing margins, wilting the whole plant and
blighting, eventually die. Over the last three decades, such
fungal pathogen has been controlled by applying chemical-
based fungicides (Tyagi et al. 2020). Due to the many
harmful effects of such chemical-based fungicides to our
environment, their use in agricultural sectors has been
reduced significantly worldwide, especially in developed
countries. To avoid the application of excessive chemical-
based fungicides, attention has recently been focused on
the development of biological control approach, where cost
competitiveness becomes important. There are some
limitations on the application of biological control in large-
scale agricultural sectors, such as difficulties in handling,
storage, and delivery of biological control agents in the
form of cell suspension. Farmers prefer solid or semi-solid
preparations of biocontrol agents prior to their application
in the field (Munoz-Torres et al. 2021). To overcome this

limitation, Metcalf (1997) used millet seeds as a
supplement in the medium to improve the growth
Trichoderma koningii. Application of such seeds as a
growth supplement, however, was found to increase the
production cost of this fungal antagonist, and therefore its
large-scale production cost could not compete chemical-
based fungicides. Therefore, research on alternative media
is urgently required with a view to minimizing this
production cost of biocontrol development. In our current
research, the millet seeds were mixed with mature compost
of WFW of paper mill origin to reduce the production cost
of the biocontrol agent.

Ramona and Line (2002) reported that supplementation
of millet at the rate of 20% w/w to compost or raw WEW
successfully triggered the growth of Trichoderma spp.
(isolate Td»), which is antagonistic against S. minor and S.
sclerotiorum. In such composition of millet and WFW
compost, the fungal antagonist produced a spore density of
~1010 per gram dry weight of mixture after 14 days of
incubation.

Based on the above rationale, the main aim of this study
was to investigate the efficacy of Td,, grown in wood fiber
waste compost and millet seed mixture to provide
protection on pyrethrum plants from attack by S. Minor,
with a view to developing a novel and eco-friendly method
of plant-pathogen control, with reduced use of chemical-
based fungicides.
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Response of String Beans (Vigna unguiculataL.) on
Saline Soil Amended with Ver micompost

Copyright©2022y authors, all rights reserved. Authors agreettiiatarticle remaingermanenthppen access under the
terms of the Creative Commons Attribution Licenggléternational License

Abstract Vigna unguiculata ’L[ also known as string beans is one of the major tab¢e crop produced in the - {Comment [WW1]: Not italics ]

Philippines all year round because of its adapitgihd all types of soils except for saline soihus, its responge saline [ Deleted: on J

soil amended with vermicompost was determined. @&ramd yield of string beans in saline soil apphégth varying
amount of vermicompost was obtained. Level of i, phosphorus, potassium and pH was also testeceland after
vermicompost application. The study was laid olRandomized Complete Block Design, composed aé&tnents and
replicated 4 times. The treatments were: T1 - 1@&fden soil; T2 - 100% Saline soil; T3 - 75% Sakod and 25%
Vermicompost; T4 - 50% Saline soil and 50% Vermipost and; T5 - 75% Vermicompost and 25% Saline Adlithe
data gathered wefe interpreted and analyzed usN@\8| [The result of the study revealed that camakibn of 75% - { Comment [WW2]: The data

vermicompost and 25% saline soil is the most affedh decreasing soil salinity and the most praiecin terms of should be analyzed first, for

yield. Thus, using vermicompost as soil amendmené¢ommended to decrease soil salinity and makeltmts more ﬁ]’iz:gfge‘ésg‘cigﬁgée then
productive.

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ "~ 7 7| Comment [WW3]: Please add

Keywords soil salinity, vermicomposy/igna uniguiculata, yield more details of the results and
conclusion up to the maximum
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1. Introduction

Soil salinization is one of the abiotic stressed treatly affegt crop growth and yield [1]. It Hzeen said that 20% of _ _ - [ Deleted: s J
the arable lands in the world are saline which dareatly affect crops [2]. It is one of the greatthreas in crop
production since the high concentration of sals@il solution will affect the physiology of plant.could resultn - [ Deleted: to ]

inhibition of water uptake and would also lead watrient imbalance because of uptake inhibition alcium and
phosphorus [3]. Thushis would lead to growth restriction and eventuallyttiedt is also a major factor that affects
seed germination, shoot growth and dry matterduction[4]. Salinity also affects photosynthesis by desieg CQ
availability, hence lead to leaf growth retardatih

To counteract the salinity and be able to cultieaitgs, several techniques were used and one & tadhe application
of organic amendmens soil. Results ofthe studypy Gondek et al. [Showed that the use of compost reduced the - [ Deleted: in
salinity and sodicity of the soil since sodium éplaced by calcium. Rady et al. [6] also reportedr&rease in yield "\~ - {Deleted:
and growth of beans applied with compost. Vermicoshjs oneof the popular organic fertilizers known to help irase .
plant growth and tolerance to salinity [7]. It imde from various organic wastes such as animal reakiichen wastes,
dried leaves, twigs, etc with the earthworm exoreti Previous studiéidabadi, 2017 and Zurbano, 201ave {Deleted:,it
shown that addition of vermicompgst on potting raesfiowed a promising resylthich modulated the harmful effect ~ - { Comment [WW4]: Please use
of salinity. N numbering

String beans, locally known as sitag @se of the most cultivated crop in the Philippiaesl has an average yearly \\ { Deleted: [Bidabadi, 2017 and
production of 112,311.00 tons. It is a legume aatg e as vegetable. It is normally consumed bef@déan inside gets | Zurbano, 2018)

In

" { Deleted: of
\

T JC

fully matured| It has been said that string beaasalt-sensitive crop and various responses @ityalas recorded such \{ Deleted: and

as dry matter and yield reduction [10]. Hence, ttenapt has been made to examine the effee¢ohicomposon salinity | Comment [WWS5]: Please fix
and growth indices of string beans. Therefore, dinised to assess the efficiency of vermicompostaaerating saline (liis GaTiEmEs, i 5 M6k @ Eay e
soil and mitigate its negative effect on stringsarowth and productivity. the author is trying to say.
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2.2. Test Crop

quick growing. Seeds were obtained from East Westl S ompany.

2.3 Treatment and Experimental Design

: This

A
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Saline Soil; T3-25% Vermicompost 75% Saline Soi#-T50% Vermicompost 50% Saline So#nd T5- 75% - {
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2.4. Treatment Preparation
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Garden soil was obtained from the riverbanks ofyBif@lolong which is dark brown and friable. Vermicompost was_

obtained from the Municipal Agriculture Office wihids a quality product of Kahariam Realty & Farms lwith an

T
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where the soil is uncultivated.

2.5. Pot Preparation of Treatmentsand Replicates

Each pot contained 5 kg of each treatment. Thessaede directly planted in a pot about an inch déégr planting,

the pots were watered to stay evenly moist uritdfahe seedlings emerged. Watering was done eeays, early in the' \

' | (Colwell P, Bra-1 P, Olsen P, et
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morning and late in the afternoon. Weeding was dyngullingthe weedin order to avoid nutrient competition. No any
synthetic fertilizer or chemical pesticide was us¢he whole duration of this research study. Hativg of the string

' || was the level of moisture content
'| of them when they were applied?

2.6. Data Gathered
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and biomass yield was also obtained. !

\ | content?
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2.7. Satistical DataAnalyss
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treatments. Further tests using Scheffe was usedomapare the differences among means through tatifor
Agricultural Research (STAR) software.
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3. Reaults

Effects of Ver micompost on pH, levelsof N, Pand K in the Soil
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Treatment pH % N P (ppm)
Before After Before After Before
T1 (100% Garden Soil ) 6.02 7.13a 6.911 3.80 48 .
T2 (100% Saline Soil ) 5.69 6.19d 13.652 4.89 12 2594 81.9 1138
0, i 0,
T3 (25% Vermicompost 75% 55 goze 2480  7.09 195 2114 1014 1795
Saline Soil )
T4 (50% Vermicompost 50%
Saline Soil ) 5.84 6.61c 25.645 6.49 244 211.2 113.1 2213
T5 ( 75% Vermicompost 25%
Saline Soil ) 6.66 6.84 b 33.705 9.19 239 152.92 136.5 3161

Soil Salinity Beforeand After Treatment Application

The effect of vermicompost on salinity was eviderll of the treatments as shown in Table 2. Amtregtreatments,
garden soil had the lowest salinity and salinewas the most saline (6.872) which is classifiechagerately saline. For
the rest of the treatments, as the amount of satildecomes higher, the salinity content alsmbes highet. After the

treatments with vermicompost become non-saline teng moderately saline. \

Table 2. Salinity of the Treatments Before Planting

Treatment E.C (dSm) Degree of Salinity
Before After Before After
T1 (100% Garden Soil ) 2.151 1.282 Non-Saline [Satine
T2 ( 100% Saline Soil ) 6.872 3.602 Moderatelyrsali Slightly saline
T3 (25% Vermicompost 75% Saline
Soil) 5.148 2.508 Moderately saline Non- saline
T4 (50% Vermicompost 50% Saline 2421 Moderately saline Non-saline
’ 4.538
Soil )
T5 ( 75% Vermicompost 25% Saline
( ° : P o S8l 1.538 Slightly saline Non-saline
Soil ) 3.808

Growth and Yield of Sring Beans Grown in Saline Soil Amended with Ver micompost

vermicompost and 25% saline soil) got the highesgtyper pot with a mean of 990 g which is sigrafitly different with
the rest of the treatments. It was followed by Ghaiden Soil) and had the yield of 550.25 g. It fedlswed by T4 (50%
Vermicompost and 50% Saline Soil) with a yield 60425 g. On the other hand, T3 had a yield of 28@ which is not

planting.

Treatments Yigber pot (g)
Treatment 1 ( 100% Garden Soil ) 550.25 b
Treatment 2 ( 100% Saline Soil ) 0.00 ¢
Treatment 3( 25% Vermicompost 75% Saline Soil ) 280.25 bc
Treatment 4( 50% Vermicompost 50% Saline Soil ) 450.25 b
Treatment 5( 75% Vermicompost 25% Saline Soil ) 999.00 a

Table 4 shows the root length of string beans ditéevesting where garden soil had the longest (@®tm) but not
significantly different to the saline soil amelited with vermicompost. However, it was evident ingpure saline soil,

1 \'| conclusion.

-~
N \\{Deleted:.
N {Deleted:W
\

-| Comment [WW13]: Is this

“‘\ Deleted: of the

\| statistical analysis has to be done,

| Comment [WW16]: Yield data

word to mean “statistically
significant”? If so, please use the
scientific word “significant” to
mean that p-value was < 0.05.
However, the author has to prove
the significance using a statistical
analysis, for example using t-test
of paired samples. To conclude t
increase or decrease to be
significant, the t-test result has to|
show the p-value < 0.05,
otherwise, the difference was not
significant (although the values
were different). That is a scientifi

@

Comment [WW14]: This table
only show the differences among
treatments, not between “before”
and “after” growing the crop.
Therefore, at least another

such as t-test.

Deleted:

Comment [WW15]: This has
to be proven using a statistical
analysis, such as t-test, otherwiseg
this statement has no scientific
basis

{ Deleted: of the

)

here are stange. In our country,
Vigna anguiculata normally get
flowering after 30-35 days and pq
harvest can be done after 3-4
months after seeding. In section
2.5 it is stated that “harvest was
done 55 days after planting”. If
after 55 days the harvest of pod &
biomass then the first pod harvest
was started on (55-30 = 25 days
after planting (it was done for a
month). Was the 55 days the
correct statement or miss-typed?

J
)

(=%

Comment [WW17]: How
these yield data were analyzed?
How can 280.25 g was not
significant with 0 g? Was the dat:
transformed and run Anova on thi
transformed data?

A data set with zero values cannot
be analyzed using Anova becaus|
the distribution is usually not
normal WHILE Anova can be
applied only to normally
distributed data.

Comment [WW18]: How to
prove this? Was it because of
growth restriction or because the

plants died?




Table 4. Mean Root Length of Stringbeans After ldating

Treatments Root Length (cm)
Treatment 1 ( 100% Garden Soil ) 3.80a
Treatment 2 ( 100% Saline Soil ) 40 b
Treatment 3( 25% Vermicompost 75% Saline Soil ) 2750 a
Treatment 4( 50% Vermicompost 50% Saline Soil ) 29.25a
Treatment 5( 75% Vermicompost 25% Saline Soil ) 28.29 a

As shownin Table 5, Treatment 5 had the highe@shbss yield and significantly different with thetref the treatment.
It could also be noted that the lowest biomassatsained from crops planted in 100% saline soil.

Table 5. . Biomass yield (dry weight) of string bea

Treatments | Biomass (kg/pbt) B
Treatment 1 ( 100% Garden Soil ) 0.0056 d
Treatment 2 ( 100% Saline Soil ) 0.0008 e
Treatment 3 ( 25% Vermicompost 75% Saline Soil ) 0.0063 ¢
Treatment 4 ( 50% Vermicompost 50% Saline Soil ) 0.0066 b
Treatment 5 ( 75% Vermicompost 25% Saline Soil ) 0.0077 a

4, Discussion

Effect on pH, nitrogen, phosphorusand potassium

The pH of the vermicompost used was 6.8 which veasidered to be neutral and it generally incredsegH for all
of the treatments. It has been said that the adhditf organic materials in the soil may cause are&se in soil pH due to
the organic anion and nitrogen decomposition. Sitege is a degradation of organic compounds, mlization
immediately occur which produces ammonjum whichiddelp increase soil pH [11]. Moreover, the verompost used
has an alkaline reaction [12] and might be dugstméar neutral pH (6.8)] The result is generiallgontrast with the

after planting, N decreased. The decrease in thianof nitrogen could be attributed to crop remaral as gases. If \ \

nitrogen is converted into ammonia, it has beed #ait it rapidly lost from soil especially if themperatue is high. N

°

According to study, even if there is a constanitaaidof N in the soil, the nitrogen randomly stagghe soil. That could
be the case for the garden soil. However, for eadimil alone and that with vermicompost amendntésetsoilsalinity
itself affects the usual pathways|of N transforomtivhich usually ends up with nitrate. As a resadtzumulation of

Nitrite and NH, happens in the soil [14]. The result is in contreith the pot experiment done by Rekha et al. [Abgre RN

fixed in the soil which might be the reason whigarely moved in the soil. However, the decread®iofT4 and T5 could |
be the utilization and crop removal since high ambai organic matter was put in the soil. \

Potassium is one of the primary nutrients and essential in plant growth and development. Idethléyamount of
potassium in the soil should be 20-50 ppm [16] what transpired in the soil sample before and aft@nting is way
higher than the ideal amount. An evident increesgalso observed in the soil after planting Iiofthe treatments. The
reason could be the amount of moisture in the Blgher soil moisture usually means greater K aality. Increasing
soil moisture increases K’'s movement to plant raoid enhances availability.

It is important for crop yield as well as for theatjty of edible parts of crops. Based on the tesfithe analysis,
potassium (K) in the soil had a decrease on ittertefore and after planting. The result showsdlfter the application
of vermicompost the potassium content decreasgits that the potassium available to the sodéré&ady absorbed by
the plants.

Soil salinity not only delays but also reduces fésimg and yield of crop plants [17]. It may affgudllination and
thus decrease seed set and grain yield [18]. #iteg to Shrivastava and Kumar [17] plant adversdfgcted by
salinity grow more slowly and are, therefore, saghtLeaves are smaller, but may be thicker thaseta normal
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plants, T1 (Control) Garden soil) had a salinity2051 ds/m which is the lowest among all treatmeftcording to
USDA Salinity Laboratory soil having a result rarig€ is considered non-saline, 2-4 is slightlyrsali4-8 is moderately
saline, 8-16 is severely saline and T5 > 16 issiwered severely saline. Before and after plantimg result range of
salinity decrease for all the treatments. It shthas vermicompost is an effective soil amendmenigorease the salinity
of the soil.

Table 4 shows the root length of string beans di@evesting. The root is important because it diEbthe nutrients
needed by plants, it holds the stem base to helglgmts. The growth of plants planted on salineisoften limited by
the ability of roots to extract water from the saild transport it to the shoot [19]. Based on #seilt T1 got the longest
root length which means that the soil charadiesiss friable which makes the root to easily geate the soil. String
beans on 100% saline soil had the shortest roctuse of its salinity. A decrease in root and slywowth under saline
environment caused reduced total plant growth.[@dpwth inhibition under salt stress may be duehdiversion - -
of energy from growth to maintenance [28hlt stress caused low intra-cellular water potdrand water scarcity
around the root zone due to which roots faileditsasb sufficient water and nutrients for adequéaaipgrowth [22].
However, based on the result, all of the root lerigt each treatment does not significantly difféth one another.

Table 5 shows the average mean of the standingmdsis (oven dry weight) of string beans after hetimg. Oven dry
weight is the quasi-constant weight attained byip|&ample biomass refers to plants or plant-bassedrials that are not
used for food or feed because biomass containsdsemergy from the sun. Plants absorb the sunfgeimea process
called photosynthesis. When biomass is burnedclhieenical energy in biomass is released as heamd&s can be

Procedure (Plant Biomass Determination). gettirgkitomass used to normalize analytical data, seatpataminant,
protein, or nutrient content. If the sample weighthe same to the other sample a comparison em#sis is significant
but if the result of sample weight is not the sdtris considered not significant. Their biomass aet significantly
different with one another.

5. Conclusions

Vermicompost is an effective soil amendment to éase soil pH and decrease salinity. It can be oded that - -
combination of 75%ermicompostindvermicomposts highly recommended as a soil amendment to erhiznecgrowth
and yield of crops affected by soil salinity. 25%liBe soil is the best combination for increasimg yield of string beans
in saline soil. Hence, the use of vermicompostighlly recommended as a soil amendment to enharecgrdwth and

yield of crops affected by soil salinity.

REFERENCES

[1] M. Kamran, A. Parveen, S. Ahmar, Z. Malik, Sussain, M. S. Chattha, M.H. Saleem, M. Adil, P.ddei and J. T.
Chen. An Overview of Hazardous Impacts of Soil @gliin Crops, Tolerance Mechanisms, and Ameliorati
through Selenium Supplementatibiternational Journal of Molecular Sciences. 21(1):148. 2020.
https://doi.org/10.3390/ijms21010148

[2] R. M. A. Machado, R. P. Serralheiro. Soil SajinEffect on Vegetable Crop Growth. Managemereadiices to
Prevent and Mitigate Soil Salinizatiddorticulturae. 3(2):30. 2017. https://doi.org/10.3390/horticute3020030

[3] [3] P. Shrivastava, R. Kumar. Soil salinity:s&rious environmental issue and plant growth proygdiacteria as one
of the tools for its alleviation. Saudi J Biol S22(2):123-31. 2015. doi: 10.1016/j.sjbs.2014.12.00

[4] C. Uaarli. Effects of Salinity on Seed Germination and E&#gdling Stage. In: Fahad, S. Saud, S., Chen, ¥, GV
Wang, D., Editors. Abiotic Stress in Plants [In&inLondon: IntechOpen; 2020 [cited 2022 Jul ZMailable from:
https://www.intechopen.com/chapters/7321: 10.5772/intechopen.93647

[5] M. Gondek, D. C. Weindorf, C. Thiel and G. Kiéeinz. Soluble Salts in Compost and Their EffectsSoil and
Plants: A Review, Compost Science & Utilization;28&9-75. 2020. DOI: 10.1080/1065657X.2020.17890

[6] M. M. Rady, W. M. Semida, K. A. Hemida, The e&tf of compost on growth and yield of Phaseoluganig plants
grown under saline soil. Int J Recycl Org Waste Agricult 5, 311-321. 2016.
https://doi.org/10.1007/s40093-016-0141-7

Comment [WW25]: This
sentence is not clear what the
author is trying to say because to
plant growth equals to “root +
shoot growth”; they are not cause
and effect. Please specify what
causes plant growth to reduce an
why, and based on which data,
supported by which referenc

Comment [WW26]: Please
specify, these sentences are use
explain which data. It is not clear|
...are not used for food or
feed...by who?

| Comment [WW27]: These

sentences are also not clear to
discuss which data.

Comment [WW28]: This
conclusion was not based on
scientific data & analysis. In fact
(Table 1), garden soil (without
vermicompost) shows the highes
increase in pH (from 6.02 to 7.13
while in T5 (75% vermicompost) i
was only from 6.66 to 6.84.

So, please formulate conclusions|
using relevant data and discussid

tal

d

-

(o]

It



[7] M Ceritoglu, S. Sahin and M. Erman. Effect3/afrmicompost on Plant Growth and Soil Structuréc@eJournabf
Agriculture and Food Sciences. 32 (3), 607-6515.

[8] S. S. Bidabadi. Waste Management Using Vermjgosh Derived Liquids in Sustainable Horticultureefdsin
Horticulture. Vol 1. 2018. doi:10.24294/th.v1i3.175

[9] L. Y. Zurbano. Response of Lettudea¢tuca sativa L.) in Saline Soil amended with Vermicompost &wverized
Eggshells. Indian Journal of Science and Technol2@¥8. DOI: 10.17485/ijst/2018/v11i46/127376.

[10] A.M.R. Abdel-Mawgoud, M.A. EI-Nemr, A.S. Tantawy@hioda A. Habi. Alleviation of Salinity Effects ddreen

Bean Plants Using Some Environmental Friendly MalkerJournal of Applied Sciences Research, 6(7):

871-878, 2010.

[11] K. Mahmud, D Panday, A Mergoum and Ali Missaouitrbijen Losses and Potential Mitigation Strategies f
Sustainable Agroecosystem. Sustainability, 13, 20200. https://doi.org/10.3390/su13042400

Biological Properties of an Alkaline Soil with Higlime Content during Celery (Apium graveolens Lr.\dulce
Mill.) Production. Not Bot Horti Agrobo, 2016, 44(280-290. DOI:10.15835/nbha44110157.

[13] S Assefa and S Tadesse. The Principal Rol@rganic Fertilizer on Soil Properties and AgricuétiProductivity
-A Review. Agri Res& Tech: Open Access J. 22(2BB%. 2019. DOI10.19080/ARTOAJ.2019.22.556192.

[14] M. Akhtar, F. Hussain, M. Y. Ashraf, T. M. Qureshi,Akhter, A. R. Awan. Influence of Salinity oNitrogen
Transformations in Soil. Commun. Soil Sci. PlaneAd3, 1674-1683. 2012.

[15]. G S. Rekha, P. K. Kaleena, D. ElwmaEffects of vermicompost and plant growehhancers on the
exo-morphological features of Capsicum annum (litepper. Int J Recycl Org Waste Agricult 7, 83—2818.
https://doi.org/10.1007/s40093-017-0191-5

[16] K. Sinha. Role of Potassium in  Plants. Retrieved  from:
https://www.biotecharticles.com/Agriculture-Arti¢Role-of-Potassium-in-Plants-4309.html

[17] P. Shrivastava and R. Kumar. Soil salinitysérious environmental issue and plant growth prorgdiacteria as
one of the tools for its alleviation. Saudi J Bfdi. 22(2):123-31. 2015. doi: 10.1016/j.sjbs.202401. Epub
2014 Dec 9. PMID: 25737642; PMCID: PMC4336437.

[18] B. Hanumantha Rao, R. M. Nair and H. Nayyaalirsty and High Temperature Tolerance in Mungbg¥digna
radiata (L.) Wilczek] from a Physiological Persgiee. Front Plant Sci. Jun 29(7):957.1@0doi:
10.3389/fpls.2016.0095PMID: 27446183; PMCID: PMC4925713.

[19] M.J. Séachez-BlancoS. Alvarez, M. Ortuno, M. C. Ruiz-Sanchez. Roa$tByn Response to Drought and Salinity:

Root Distribution and Water Transport. In book: RBEagineering. 2014. DOI: 10.1007/978-3-642-542763

[20] N. Sehrawat, K. V. Bhat, R. K. Sairam anddwal. Screening of mungbean (Vignaradiata L. Walgzgenotypes
for salt tolerance. International Journal of Pimtl Environmental Science, 4, 36-43. 2013.

= {Deleted: 1. Uzi




[21] S. Kumar, G. Li, J. Yang, X. Huang, Q. Ji, Bu, W. Ke and H. Hou. Effect of Salt Stress ono®th,
Physiological Parameters, and lonic ConcentratfoVater Dropwort Qenanthe javanica) Cultivars. Front. Plant
Sci. 12:660409. 2021. doi: 10.3389/fpls.2021.660409

[22] N. Sehrawat, M. Yadav, K. V. Bhat, R. K.Sairand P. Jaiwal. Effect of salinity stress on muregbfigna radiata
(L) Wilczek] during consecutive summeand spring seasons. Journal of cdAfiral Sciences
Belgrade. 60(1):23-32. 2015. DOI: 10.2298/JAS15@8)2



10/30/22, 5:19 PM

=

Home

Browse Journals

Resources

HRPUB | Universal Journal of Agricultural Research

Universal Journal of Agricultural Research []

Universal Journal of Agricultural Research is an international peer-reviewed journal that
publishes original and high-quality research papers in all areas of agriculture . As an
important academic exchange platform, scientists and researchers can know the most up-to-

Online Submission

date academic trends and seek valuable primary sources for reference.

ISSN: 2332-2268 (Print)
ISSN: 2332-2284 (Online)
Contact Us: ujar.editor@hrpub.org or editor@hrpub.org
Website: https://www.hrpub.org/journals/jour_info.php?id=04

Archive

< Horizon Research Publishing Corporation

Books

Volume 10

2022

Vol.10 No.1 | Vol.10No.2 |

Vol.10 No.3 |

Vol.10 No.4 |

Vol.10 No.5 |

Volume 9 2021

Vol.9 No.1

| VoloNo.2 |

Vol.9 No3 |

Vol.9 No4 |

Vol.9No5 |

Vol.9 No.6

Volume 8 2020

Vol.8 No.1

| Vol.8No.2 |

Vol.8 No.3 |

Vol.8 No.4 |

Vol.8 No.5 |

Vol.8 No.6

Volume 7 2019

Vol.7 No.1

| Vol.7No.2 |

Vol.7 No.3 |

Vol.7 No.4 |

Vol.7 No.5 |

Vol.7 No.6

Volume 6 2018

Vol.6 No.1

| Vol6No2 |

Vol.6 No.3 |

Vol.6 No4 |

Vol.6 No.5 |

Vol.6 No.6

Volume 5 2017

Vol.5 No.1

| Vol5No.2 |

Vol.5No.3 |

Vol.5 No4 |

Vol.5 No.5 |

Vol.5 No.6

Volume 4 2016

Vol.4 No.1

| Vol4No2 |

Vol.4 No3 |

Vol.4 No4 |

Vol.4 No5 |

Vol.4 No.6

Volume 3 2015

Vol.3 No.1

| Vol.3No.2 |

Vol.3No.3 |

Vol.3No4 |

Vol.3 No.5 |

Vol.3 No.6

Volume 2 2014

Vol.2 No.1

Vol.2 No.2

Vol.2No.3 |

Vol.2No.4 |

Vol.2No.5 |

Vol.2 No.6

Vol.2 No.7

Vol.2 No.8

Volume 1 2013

Vol.1 No.1

| Vol.iNo2 |

Vol.1No.3 |

Vol.1 No4 |

Vol 10(Oct,

2022) No 5

Initiating Model of Agricultural Development Based on Local Wisdom: The Case of

Risk Mitigation of Organic Rice Farming in Indonesia

Ujang Maman, Abuddin Nata, Djawahir Hejazziey, Yusron Razak, Asep Usman Ismail,

Armaeni Dwi Humaerah, Muksin, Irwa Rochimah Zarkasi, Bambang Eko Samiono
[Abstract] [Full Text] [Full Article - PDF] pp. 449 - 463
DOI: 10.13189/ujar.2022.100501

Analysis of Methods of Machine Learning Techniques for Detection and Classification

of Brown Spot (Rice) Disease
Shashank Chaudhary, Upendra kumar

https://www.hrpub.org/journals/jour_archive.php?id=04&iid=2044

About Us Contact Us

v -
Universal Journal of
Agricultural Research

Journals Information

Aims & Scope

Indexing

Editorial Board

Reviewers

Guidelines

Submit Manuscript

Archive

Article Processing Charges
Call for Papers

Publication Ethics and Malpractice
Statement

Copyright

FAQs

Special Issues Information

Special Issues Guidelines

Call for Special Issues

13



10/30/22, 5:19 PM HRPUB | Universal Journal of Agricultural Research

[Abstract] [Full Text] [Full Article - PDF] pp. 464 - 473
DOI: 10.13189/ujar.2022.100502

Physiological and Biochemical Evaluations for Identification of Drought Tolerance
Potential in Doum Palms (Hyphaene Compressa) under Water Deficit Treatment
Allen Johnny Borlay, Cecilia Mbithe Mweu, Steven Ger Nyanjom, Kevin Mbogo Omolo
[Abstract] [Full Text] [Full Article - PDF] pp. 474 - 487
DOI: 10.13189/ujar.2022.100503

Analysis of Spray Droplet and Deposition of Selected Nozzles Using Image Processing
Techniques
Kailashkumar B, S. S. Sivakumar, J. John Gunasekar, P. K. Padmanathan, V. Alex Albert,
R. Ravikumar
[Abstract] [Full Text] [Full Article - PDF] pp. 488 - 500
DOI: 10.13189/ujar.2022.100504

Management of the Western Corn Rootworm (D. v. virgifera) in Corn Cultivation System
loana Grozea, Maria A. Costea
[Abstract] [Full Text] [Full Article - PDF] pp. 501 - 513
DOI: 10.13189/ujar.2022.100505

In vitro Rapid Regeneration of Bitter Melon (Momordica charantia L.) Using Direct
Organogenesis in Kenya

Labode Hospice Naitchede, Steven Runo, Aggrey Bernard Nyende

[Abstract] [Full Text] [Full Article - PDF] pp. 514 - 525

DOI: 10.13189/ujar.2022.100506

Potential of Liquid Organic Fertilizer on Flowering, Yield of Shallots (Allium cepa L.
Aggregatum) and Soil Quality

Eddy Triharyanto, Desy Setyaningrum, Daffa Maulana Muhammad

[Abstract] [Full Text] [Full Article - PDF] pp. 526 - 533

DOI: 10.13189/ujar.2022.100507

Farmers' Interest in Implementing Climate Smart Agriculture (CSA) Supports
Increasing Paddy Productivity in Northern Sumatra
Nurliana Harahap, Elrisa Rahmadani, Ameilia Zuliyanti Siregar, Yusra Muharami Lestari,
Novitasari Napitupulu
[Abstract] [Full Text] [Full Article - PDF] pp. 534 - 538
DOI: 10.13189/ujar.2022.100508

Design of Formaldehyde Detector Based on Gas Sensors
Adi Ardiansyah, Sumardi Hadi Sumarlan, Sandra Malin Sutan, Dimas Firmanda Al Riza,
Hammam
[Abstract] [Full Text] [Full Article - PDF] pp. 539 - 547
DOI: 10.13189/ujar.2022.100509

Influence of Poultry Manure Application Rates on Red and Yellow Varieties of
Watermelon (Citrullus lanatus) in the Marginal Mineral Soil of Bukit Kor (Marang)
Tahir Dalorima, Siti Zaharah Sakimin, Rudiyanto, Ramisah Binti Mohd Shah
[Abstract] [Full Text] [Full Article - PDF] pp. 548 - 562
DOI: 10.13189/ujar.2022.100510

Response of String Beans (Vigna unguiculata subsp sesquipedalis L.) on Saline Soil
Amended with Vermicompost
Leilidyn Y. Zurbano, Jessa B. Cabanela, Nesza P. Orijuela, Jhomari B. Villanueva
[Abstract] [Full Text] [Full Article - PDF] pp. 563 - 568
DOI: 10.13189/ujar.2022.100511

Assessment of Land Suitability Evaluation for Plantation Crops Using AHP-GIS
Integration in the Wonosalam Forest Area, East Java
Maroeto, Akhmad Fauzi, Wahyu Santoso, Siswanto, M. Idhom, Rossyda Priyadharsini
[Abstract] [Full Text] [Full Article - PDF] pp. 569 - 586
DOI: 10.13189/ujar.2022.100512

Assessment of Correlation between the Physico Chemical Properties in Paddy Field at
Thanjavur District, Tamil Nadu, Southern India

https://www.hrpub.org/journals/jour_archive.php?id=04&iid=2044

2/3



10/30/22, 5:19 PM HRPUB | Universal Journal of Agricultural Research

Srimathi Ravichandran, Moorthi Mahaly, Balasubaramaniam Selvaraj, Abbiramy K.
Senthilkumar, Chitrapriya kaliyaperumal, Pichai Serfoji, Senthil Kumar Arumugam
[Abstract] [Full Text] [Full Article - PDF] pp. 587 - 593

DOI: 10.13189/ujar.2022.100513

Home | Journals | Resources | Online Submission | Books | About Us | Contact Us

Copyright © 2013-2022 Horizon Research Publishing. All rights reserved.

https://www.hrpub.org/journals/jour_archive.php?id=04&iid=2044 3/3



Universal Journal of Agricultural Research 10(5): 563-568, 2022
DOI: 10.13189/ujar.2022.100511

http://www.hrpub.org

Response of String Beans (Vigna unguiculata subsp
sesquipedalis L.) on Saline Soil Amended
with Vermicompost

Leilidyn Y. Zurbano', Jessa B. Cabanela, Nesza P. Orijuela, Jhomari B. Villanueva

Department of Agribusiness, Polytechnic University of the Philippines, Lopez, Quezon Branch, Philippines

Received July 13, 2022; Revised September 3, 2022; Accepted September 26, 2022

Cite This Paper in the Following Citation Styles

(a): [1] Leilidyn Y. Zurbano, Jessa B. Cabanela, Nesza P. Orijuela, Jhomari B. Villanueva , "Response of String Beans
(Vigna unguiculata subsp sesquipedalis L.) on Saline Soil Amended with Vermicompost," Universal Journal of
Agricultural Research, Vol. 10, No. 3, pp. 563 - 568, 2022. DOI: 10.13189/ujar.2022.10051 1.

(b): Leilidyn Y. Zurbano, Jessa B. Cabanela, Nesza P. Orijuela, Jhomari B. Villanueva (2022). Response of String
Beans (Vigna unguiculata subsp sesquipedalis L.) on Saline Soil Amended with Vermicompost. Universal Journal of
Agricultural Research, 10(5), 563 - 568. DOI: 10.13189/ujar.2022.100511.

Copyright©2022 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Vigna unguiculata subsp sesquipedalis L.
also known as string beans/pole sitao is one of the major
vegetable crop produced in the Philippines all year round
because of its adaptability to all types of soils except for
saline soil. Thus, its response to saline soil amended with
vermicompost was determined. Growth and yield of pole
sitao in saline soil applied with varying amount of
vermicompost was obtained. Level of nitrogen,
phosphorus, potassium and pH were also tested before and
after vermicompost application. The study was laid out in
Randomized Complete Block Design, composed of 5
treatments and replicated 4 times. The treatments were:
T1-100% Garden soil, T2-100% Saline soil, T3-75%
Saline soil and 25% Vermicompost, T4-50% Saline soil
and 50% Vermicompost, and T5-75% Vermicompost and
25% Saline soil. All the data gathered were analyzed using
T-test and ANOVA. Generally, vermicompost helps in
decreasing soil salinity, increasing potassium content of
the soil and increasing root length. To increase pole sitao’s
yield and biomass, addition of 75% vermicompost to 25%
saline soil is recommended.

Keywords Soil Salinity,
Uniguiculata, Yield

Vermicompost, Vigna

1. Introduction

Soil salinization is one of the abiotic stresses that greatly

affect crop growth and yield [1]. It has been said that 20%
of the arable lands in the world are saline which could
greatly affect crops [2]. It is one of the greatest threats in
crop production since the high concentration of salt in soil
solution will affect the physiology of plants. It could result
in inhibition of water uptake and would also lead to
nutrient imbalance because of uptake inhibition of calcium
and phosphorus [3]. Thus, this would lead to growth
restriction and eventually death. It is also a major factor
that affects seed germination, shoot growth and dry matter
[4] production. Salinity also affects photosynthesis by
decreasing CO, availability, hence leading to leaf growth
retardation [2].

To counteract the salinity and be able to cultivate crops,
several techniques were used and one of those is the
application of organic amendments to soil. Results of the
study by Gondek et al. [5] showed that the use of compost
reduced the salinity and sodicity of the soil since sodium is
replaced by calcium. Rady et al. [6] also reported an
increase in yield and growth of beans applied with compost.
Vermicompost is one the popular organic fertilizers known
to help increase plant growth and tolerance to salinity [7].
It is made from various organic wastes such as animal
manure, kitchen wastes, dried leaves, twigs, etc with the
earthworm excretions. Previous studies have shown that
addition of vermicompost [8,9] on potting media showed a
promising result and modulated the harmful effect of
salinity.

String beans, locally known as pole sitao is one of the
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