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Detailed Instructions {or preparing your paper submitted o international
Jownal of Design & Naiure and Ecodynamics are given as follows. Please be
respongible for the gquality and appesrance of your work. IU's strongly
recommended that you directly type over the template or just cut and paste
from another document and use markup styles. Please keep in mind all the way
through the preparatien: de not modify page setup in this template, such as
font, line spacing, margin, uppercase and lowercase, and the order of seclions.
The abstract section 5 mandatory, with a word limit of 200 words The purpose,
methodology, results & conclusions, and implications should be summarized

here. Avoird inserting any reference in this section, In the Keywords section,
please enter words or phrazes in alphabetical order There i a maximum of &

keywords.

1. INTRODUCTION

Throughout the main text, please follow these
prescribed settings: 1) the font is mostly Times New
Reman; 2) almost all the words are typed in 10 points; 3)
each line throughout the paper Is single-spaced; 4) in
most cases, 10 pts spacing shall be left above and
below any heading, title, caption, formula eguation,
figure and table

As mentioned In the abstract section, it will be rather
easy to follow these rules as long as you just replace
the "content” here without modifying the "form”,

2. PAGE SETUP

The book size should be In A4 (B.27 inches = 11,69
inches). Da not change the current page settings when
you use the template.

The number of pages for the manuscript must be no
maore than ten, including all the sections. Please make
sure that the whole text ends on an even page. Flease
do not insert page numbers. Please do not use the
Headers or the Footers because they are reserved far
the technical editing by editors,

3, SECTION HEADINGS

The way that section titles and other headings are
displayed in these instructions, is meant to be followed
in your paper,

Level 1; Times MNew Roman, 10, bold, all letters

Paper titles should be written in upper-case and
lower-case letters, not all upper-case, e.g., "Instructions
for preparing papers lor International Journal of Design
& Nature and Ecodynamics”. Do not use capital letters
for prepositions, articles or conjunctions unless one Is
the first word.

Avoid writing long formulas with subseripts in the
title; short formulas that identify the elements are fine

(e.g., "Nd-Fe-B").

Mobile View
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Do
Tools

>
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Share

capitalized, 20 pts spacing above heading and 10 pts
below, Example: 3. SECTION HEADINGS™

Level 2: Times New Roman, 10, bold. only the first
letter as well as proper nouns capitalized, 10 pts
spacing above heading, 10 pts spacing below heading.
However, when a Level 2 heading is directly above a
Level 1 spacing, Just leave 10 pts spacing between
them instead of 20 pts. Example; "4.1 Paper title”,

Level 3: Times New Roman, 10, not bold, only the first
letter as well as proper nouns capltalized, 10 pts
spacing above and below heading. However, when a
Level 3 heading is directly below a Level 2 heading, just
leave 10 pts spacing between them instead of 20 pts.
Example: "4.2.1 Name"

No more levels successive to Level 3 are allowed, If
you must add some "Level 4" heading, just place it at
the beqginning of a paragraph, underdine it, and follow it
with a full stop and immediately the text. For example:

The heater tube. This device is used as the electrical
resistance for providing heat Input. D.C. voltage is
applied at the...

Do not begin a new section directly at the bottom of
the page, Instead, move the heading to the top of the
next page.

4, MORE DETAILS ABOUT PAPER TITLE AND AUTHOR
INFORMATION

4.1 Paper title

example, the use of “a" for year {annum) |s depreciated
and the use of “y" is encouraged instead. Similarly, “h"
should be used for hours instead of "™ and "1" instead
of "tan™ or “tonne”. It is important 1o take care of the
case in which the measurement units are typed. E.g.
“Km" does not mean “kilometres”, but “Kelvin-meters”,
When providing numerical values followed by
measurement units, please |eave a regular space or non
-breaking space between each value and the
measurement unit. This also includes percentages and
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3. SECTION HEADINGS

The way that section titles and other headings are
displayed in these instructions, is meanlt to be followed
in your paper.

Level 1: Times New Roman, 10, baold, all letters

e page, Hisitad, THUVE Ui Teadlliy) o e o bl e
next page.

4. MORE DETAILS ABOUT PAPER TITLE AND AUTHOR
INFORMATION

4.1 Paper title
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Share

document and share it as an image

for prepositions, articles or conjunctions unless one s
the first word,

Avoid writing long formulas with subscripts in the
title; short formulas that Identify the elements are fine
(e.g., "Nd-Fe-B").

4.2 Author information

421 Name
Full names of authors are required. The middle name
can be abbreviated.

4.2.2 Affiliation

Different affiliations shall be listed in separate lines.
Do not insert any punctuation at the end of each
affiliation. If all the authors are affiliated to the same
organization, type that affiliation just once,

4.2.3 Superscripts

To match authors and their own affiliations, please
insert numerical superseripts, e, "= followed by a
space, after name and, correspondingly, before
affiliation. If all the authors are affillated to the same
one organization, any number is no need.

Do not forget to denote the corresponding authar
with @ superscript asterisk (), You may offer emails of
all co-authors. But In the final version of your
manuscript, only one valid email of the corresponding
author will be kept.

5. MATH
5.1 Equations

(1) Tool: You are strongly recommended to use
MathType  (httpy//www.mathtypecom) to  edit
equations. Microsoft Equation Editor is also acceptable,
{Insert | Object | Create New | Microsoft Equation or
MathType Equation). "Float over text" should not be
selected

(2) Format: The size of equation is 10 pis.
Remember to leave 10 pt spacing both above and
below an equation. Set the equation flush left, without
indenting it

(3)  MNumbering. Make sure thal placing and
numbering of equations is consistent throughout your
manuscript. References to the equations should be as
Eq. (1). Make the number of an equation flush-right. For
exarmple:

. =—ui\|'.b'—ﬂac (1)

2a
5.2 Measurement units and numbers

Please use the SI set of units as much as possible.
‘Wherever the application domain uses a different set of
units widely, please minimize the use of non-standard
units or non-standard symbols for those units. For

noies avenly between the margins
6.3 Figures

Please make sure that the captions are on the same
page with the relevant figures and tables. Please keep
captions short — taking preferably one line. If a caption
is a complete sentence, place a period at the end of it. If
not, then place no punctuation at the end.

Figures and captions must be centered. Any word,
number, shape and symbol on figures must be
discernible when the page zoom level stands at 120%.
We suggest thal you use one of the following Open
Type fonts: Times MNew Roman, Helvetica, Arlal,
Cambria, and Symbol, when preparing your figures.

Various figures can be accepted. Several examples
cited from papers published in previous IIETA journal
issues are as follows. Please pay special attention to
how much line spacing is allowed in different cases:

T=Tc
T 1

case in which the measurement units are typed. E.g.
“Km" does not mean “kilometres”, but “Kelvin-meters”,

when providing numerical values followed by
measurement units, please leave a reqular space or non
-breaking space between each value and the
measuremant unit. This also includes percentages and
degrees Celsius (e.g. 42% or 35%, 234°C, 504 K). This
rule also applies to the unit for litre, which Is
recommended to be capital "L"

The authors are encouraged o render the numbers
specifying the dot as a decimal separator and the
comma as a thousand separator. Please use the British
style for numbers - i.e. 1,000,000 and not 1000000 or 1
000 000.

6. TABLES AND FIGURES
6.1 General

{1) Briefly and descriptively title each table and
caption each figure. Place figure captions below the
figures whereas table titles above the tables. Please do
not include captions as part of the figures or put them
in “text boxes” linked to the figures. Also, do not place
borders around the outside of your figures,

(2)  All the table titles and figure captions should be
centered, Times New Roman font and 10 pts in size,
Just capitalize the first letter of words, phrases and
sentences which are included in tables and figures

{3) Reference each table and figure within the text
by writing: e.g., Table 1 or Figure 1 (instead of Tab. 1 or
Fig. 1), If possible, place tables and figures in the order
mentioned in the text, at top or bottemn of page, as
close as possible to text reference.

{4)  Allow 10 pts spacing between the table title and
the table {or between the figure and its caption). The
equal spacing |5 allowed between the table or figure
and the following text.

6.2 Tables

Words within a table should use 9 pis. The table
number should be in bold type.

In general, if a table is too long to fit one page, the
table number and heading should be repeated on the
next page before the table is continued. Alternatively,
the table may be spread over two consecutive pages
(first an even numbered, then an odd-numbered page)
turned by 90, without repealing the heading. Here is an
example:

Table 1. Table title

Headingl Heading 2 Heading 3

Table size can be edited
Motes; 1. If you must attach a note for further explaning some data in
thie table, please use 8 pts font size here. 2 I more than one note is
1o be attached, please number them with ™1, 2 3 .7 and separate
them with a perod or & semicolon. 3, The right and left borders of the
note area must be aligned in relation to those barders of the table
sbove it mo matter what tha table size is. 4. Please distribute your

thank .." Instead, write “This work is supported by the
Mational Science Foundation (Grant numbers: xxxx,
yywwl”

REFERENCES

In order to give our readers a sense of continuity, we
encourage you to identify in your papers the articles of
similar research published in past issues of the journal,
Please do a literature check of the papers published in
the journal in recent years,

Literature included in your references list must all be
mentioned in the text. Please number all the pieces of
literature in the arder of their appearance in the text and
mark them with Arabic numerals in square brackets,
such as [1], [2], [3] Please do not make these numerals
superscript either in the text or in the references list.

The digilal object identifier (DOI) should be attached
to the end of a reference if the reference has one
indeed You mav find Dol -l
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1. INTRODUCTION cary .. | country.
clov " ¥

Pepper (Capsicum annuum L.), a member of the mol ', =
genus Capsicum, is one of the essential horticultural oil e asus ohs
crops, widely cultivated in lowland or highland. It has its effe.
high economic value and has potential as an export cinerea | It was revised
commodity because of its functions and character as a which w v
tropical plant [1].  Colletotrichum  acutatum, concent
Phythopthora capsici,, and Pythium sp. are the primary succesf
pathogenic agents attacking root, |leaves, stem, and root rot
fruit pre- or post-harvest stage (2, 3]. disuptio

C. acutatum, known as anthracnose, sporulates then as well [
spreads rapidly throughout the crop, causing yield loss Sever
up to 100% [2]. P. capsici is estimated to affect this clov
vegetable loss up to 50% [4]. On the other hand, [5] literatur:
stated that Pythium spp. damping-off is in charge of pathoge
90% causing plant death at pre-and post-emergence of the impi
seedlings in nurseries and fields. The use of various and P

kinds of synthetic fungicides to control pathogens has pathoge
been discouraged due to their effect on the resulting

resistant strain and harmful to the environment and

human health [6]. Plant-based fungicides are more eco- 2. MATE
friendly and less hazardous than synthetic fungicides

due to their low toxicity, high degradability, and multiple 2.1 Mat
action mechanism [7].

Essential oil is one of a plant's secondary Themr
metabolites recognized for its antimicrobial and capsici.,
antifungal properties [8]. Clove oil is one of the Indones
essential oil, derived from the clove plant (Syzygium clove es
aromaticumn L), extracted from fallen leaves offers aleohol
valuable options for plant protection management [9). soil, pep

Clove oil has an antimicrobial activity due to its

85 [] - 2] @
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action mechatasm [J)

Essertial of = one of s plant's secondary
metabolites recopnized for fts antimicrobial and
antifungal properties (8] Clove ol & ore of the
ezzental od derned from the clove plamt [Svzymum
mramaticurn L), edracted from fellen laves affers
valuable aptions for plant protection management (91
Clove o has an antmicrobial actity due to i3S
significant  compommds such B8 sugenal B

Before rarying oul the test, dilution of cleve ol
According to Dadang & Prijona [Y4], waler cannot
digaoive veneiahle pestcides bul s much ss 02
parrcant in an amulsitie |1 produced ween 20 sobldons
‘with @ concentration of 0.2 parcent Iv/v) and duted
clove ol toa concentration of 1 percer Proposed that
gan blend clove oil with PDA wiil homogenous. Made
the concentration of 1 percent 1o fanitate the umage of
elve il eassr Becaigs e conertialion used in this
{25t was less than ¥ percent. The dilution, soeording to
Snrideia &1 al [15], 8 eomputed uaing the farmils

= MV,
Hetarangan M, = :nnuentm'b-m bafore diution, M: =
concertration sfter dilution, Vi = volume befors diution;
Vo= wilurne sftar dilution

2.2 Preliminary test

221 Analysis of Clove oil Compoimd

GOMS analyses by Lembaga Hima Penpstshuan
Indonesa {Indonasian nstitutas of) w=ing 5% dohenyl /
95% dimsthylpofysilokane.

122 Pathogenicy rest

Fruits, leaves, and seeds of pepper were sirenlized
with 3% sodum hypochlanie for 2 min and 70% sheabal
for 3 min, then washed three times uzng distilled watar
for 1 min [16] Phatogenecity rast was carmied ous by
differemt methods adjusting to phatogen natse o
explare phatagenic potental of the isolstad that uzed in
hia stdy The lveatigatios ueed the method of ey st
al, Dagam & Ceramica, and Hodiyah et al §2 17, 18
with ahght modifications Inoculste pepper fruns by
200 of the © acutation conidal sespension on the
surface injured sme. Inoculste the feaves in four
locations across @5 underside with agar disk cut of 2
cprsici colonies, Inoculum ol Pythiur ap, was infesied
on stenfized s and then incubsted for four days. After
ihat, planted pepper seed in the media, Observation of
ihe symptams were according to ey et al (2,3, 8]

223 |C50 Andlyzas

IC50 valus was anahzed to determing clove oil
concerration for further In wiro asssy The faur doys
ol pathogen riveelinl dink (5 mm) were inoeulsted on
POA medium with differsnt clove ol concentratons (0
JiAL, 200 /L, 400 L, B0 L, BOD P, and 1000
L) mnef then incubated at 25T, the record of colomy
diametar every day [19] Calcubage the MIGI (mycells
growith inhibltion) percentage waing the Teemuln

Mycelia Growih Infubtion < ER ]

o — dt
de
where, de &5 colany dizmeter for control and of is colony
diametar for treated semple [20] The MO result was

analyzed using probil analysis o obtain an IC50 value.

2.3 In witro ant ifunged activity nesay
The polsoned food mathod determined the effeot of

different  concentrations of clow o againd O
acutatum, F capst, and Pythum sp. 121] Obtaned

B
b

rult BT Bday

Figure 1 comperes {he condifion of the sample that was
moculated with £ 2curatny for 2ight days and contral,

Figue . P apsica palbegenicity o Cantedl al 6 diy, b
noculated leaf at O day

Figute 2 comparss (s condtion of the sample (hat was

1

moculated with F. apsrca for eix days and contral.

The matenals used for this study were C acutatum P

capaicd, and Pythivrt &p, lsolates obqained from
Indonezian  Vegetable Research Centre (BALITSA),
ciove eccential o, POA (Potato Daxtroza Agai medie,
aleahol 70% vesen 20, sodium hypochlorite (NaDCT),
soil, papper frits. pappes leaves, and papper

2.1.1 Clowe oll preparation

Incorporated clove ol imo PDA medium 8 desimod
cancentralzon [Table 3. the concentrabon of clove oil
from ICS0 walue, 1.5x IC30 value, and 2x IC50 voise
Furthmmmicre, the four dioys of each mycels disk (5 mm)
were inoculsted mio media and deposited info the
plate's conter Aftes incubation, measwed the dipmeter
of funged growth and the antifungal effect was
estimated by the fermula;

I}cﬁs

Antifungal vty (%) = =100

where, Do = dismetzr of growth of cantral
D5 = darmetar of growth of the sample containing dove
oll

2.4 Stotisticel analysis

# complete randomized design was used consisting
of af lapay =iy replicares . DEta were analyzed using ons
way ANOWA followed by Duncan’s mustiple range test at
5% of the P-yalue level.

3. RESLLTS AND DISCUSSION
3.1 Resud

311 Clove ol composition

he composition of clove oil is presented in Table 1.
The main components were sugenal (69.45%) and
caryophyllene {21 76%), while the other elements such
&3 1,47 Cycloundecairiens, 1,59 9etramethyl 2. 2 24
Copaens; and Coryophyllens oride contpined less than
A%

Table 1 Fve actsve eompaunds of clove ail with the
highast composition anaiyzed by GC-MS

1408 16

& 17875 13 Caryopifiens cxide

Capaetie

3.1.2 Pmhogenicity teag

The pathogenicity test was conductad to detsrmine
the pathogenizity potency of the siraln, This izt slho
wima o prove than e pathogen shews the same
symptoms as the symatoms in the fisld [18] The result
of thé pathogenicny test is shown in Table 2 The
myrifitarns thal appeat ate mistched with |2, 3, 5]

Table 2. Pathegenieity (el results of T acutimlarn, £,
capsich, ard Pytheim sp,
_Palbiagen Sympt
'] Conimial Mmasses OO N CONCEmnG (ngs o
acutatam circular surben lesioos
Setall rounid Of e gulal leal ety il
PRAARED i o i bt miitstes, i leaen dry
Lty SO0 A el pjhaling

Figure: 3 Fytiam np, Pathogenicity: a Control ot 13
day, b infested soil at 13 day

an!wnlh:mﬂlhmoflhmuhhum
noculated with Pythunm spior thinzen days  and

3.1.3 iC:o znalysis

The data in Talse T shows the value of ICSD smalysia,
which i futhermore ussd as a benchmark for
determining concerration for in witro xsﬁ. The data
of mycelin growth inhibition weee festerd by probit
analysis (regressacn  analyses). Diffarent  pathogens
show different values: theesfors, the in vitro assays’

enicity. 8 Conpl st 8day, __ _orntaieciers deoardon an dhepptonen

Toble 3. 1 value (ulyL) for G sewraium, P oapsics and
Pytiveam s,

Fafhagen
Tralmit o g 4 caplsll:l Ethwm an
& [Cantral) [ [] o
B (ICwx) 170 5 50
£l % ICx) 255 115 "
D2 1Cs) M0 180 10D

314 In witre petifungsl sctivity azsay
Thie antifungat effect of clove o against £, actatum,
= aic, dan Pythium gp are given in Tabls 4 and
4 Al the concentrations of_clove oif shawed

Infeilony effect against 3 given pathogen.

. “X3
Table 4. Inhibrtory effect of clove ol against O scatanm, A capsiol, and Fyrhasm sp

P Clgve ol compeniration dinreter Grawth rate (mam linhibslticn rage
& {co 5 B26d
TR 28493 4%
Wskalignldhe o (258} 270
.1 LT ]
i {coaci T4
& # (90 5
Trmp |: (tlzsj; ;:.u?-h
b (180) 1 Bla
A reated RLES ] ELLE ]
L v— B (Gl lsan 11440
T (73 17300 T7.508
(1o 13188 13188

Waljes within esch colemp fed each parhogen
foliownd by delferem Eatters are signilicantly differant
acording to Dinean 121 (P« SE),

asus ohs

It was revised

=

miya.li i

| text

| Figure 1-3 are not
mentioned in the

‘| miya.li i




Figure 2 # spsica pathogenicity 3. Control a1 & day; b.
Incculated t=af &t 6 day

Figuee 2 comperes e condition of the sample that was
imocuinted with @ apsica for six days and control

e antifungat efrect of clove ol against L. acitatum,
P capsicl, dan Pytvum sp. are given in Table 4 and
4, Al the concentrationa of clove oil showed

mnhibtiory 2ffact against & given pathogen.

. i
Table 4. Inhibitory effect of clove oil agamst & acutatum P capsicl eand Pythim =p,

Pathogen  Clove all concentration [ul/k)  Colony diometer (mim)  Growth raie {mm/day] — inhibfion e (8]
37830 6264 Oa

A {cantral)

2584 432 30T
C acutaturr 16680 2788 565
10.70s 1.78a 7144

76 e TaTe ]
& 1008k 251 A4 Bh
Lo i | 582 B4a s
LELT] [INE] 8 6

ECLE ECEE 2
A 50) I 64k 21 62b 08

o

Py, c{78) 17808 17 508 565

U 1oa) (AT 13.18a &ic

*Walues withn each colwmn for wech pathagen
Todlowed by different lotters are sigeificanily dilferant
according to Ouncan test (P« 5%)

different conceatmtion
Table 1 and [giE 4 showed the inhdbltion rate of
winch pathogen is higher a1 the lowest concentiation of
chve ol compared with control (170 el/L for O
acufaturry, 90 pliL for P, capsici and 50 wbit for
Pyehium sp.) with 30.7%, 6d% and 20% infibdition rage
respectively. The difference of the numbsr 15 du= 1o the
different winulence of each pathogen The higher
concentration of clove o, ths more pethogens sre
Inhinied.  The e bmpeoved by Inereasing
concenstration up 1o 330 UL (71.4%), 180 pirl (98 &%),
and 100 uVL (67%) for © aceteium Pocapsicy and
T sp. respectively. Table 1 alkko noted that
Eolletotrichum acutatum had the highest tolerance to
clove oit

3.2 Dlscussion

Eugetil and caryaphyibene wers found as the maln
eomponent of clove ol This composition is
corrparable with dato reported by Avefin of al [22] and
Jahiel et al. [10] for clove ofl composition, where the
majer componen  was  ewgenal  (70-80%)  and
caryophylizne (1320%) Amelia et al |22] stated that
caryephyllene is the second primary compound of clove
od. These components are responsible for the
aritibacierial and antifungal astivity of clove ol (23]

Thee antifungal effect of clove oil can probably be due
1o sugenol and carpophyllens. The high amount of
vugenol produced by clove oil inhiits tha growth of
each fungus. Eugenol inhibits pathogenic sporulation
by deactivating essentigl snzymes and  inhitsting

Thie authesrs woukd like 1o extend their sppreciation 1o
the Universitss Sillwangl for e funding the research
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Patnel, eI are-4a3
ttpal//dal.arg/ 0. 1080/07060561 2012 732117
(5] Majeed, M., Mir, H, Mudasi, H., Fagaz, M. Shagia,
P. Szima, F. {2018} Damping off in chill and its
biolegical managementa  raview.  Intemational
Journal of Cerent Microbislogy and lizd
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[4

ergosterol biosyrthesls fram test fungl [28], FPereira et
al [25] reparted that the eugenal contained in clove ofl
sets on cefl membranes with & mechanism 1o inhibn
1he blesynthesis ol essential compeaents In lungal cell
membranes thal can domage cell mombeones and
reduce thedr funstion.

Based on research conducted by Latifah-Munirsh &t
al [2el the ntegrty of the pathogenic cell walis i=
gamaged by the eugenal resction egeinat pathogena
#An egzantial part of fungal cells, Ergosterol (5 8 1arget
far antifungal agents to domaege cella. Eugennl phennlic
compounds can change the nare of wotens and
ract with phaspholipid oell membranes which change
their permeability [27). Jene ef &l [28] report that
sesquierpene compounde have a significant enough
effect s antifungal compounds by chenging the
membrane function as swrfactamis and disrupting the
woek of the plasme membrana

Our stedy found that C. acutsium has the highest
telerance sguined clove ail Duduk et 8l [29] reparied
chove oil inhigited & acutatuem mycalial @owth with 3
100% rate ot a high concantration of 667 pl/L. Thic
result can be becauze O acutatum has malani,
canmbuting to stress Iolerance and viulence [30].
Maanwhie, according te Wang =t al [31] Oomycets
pathogens such as Phyiophthora spp. and Pythivm
fack membrane sterals; they acquise steeal fram o
environment (sterol ausotroph). The membiene cell
condltlon nf this pathagen helps the clove oll to repct
with the gell membrane then destroy it cawsing their
vital mtercaliular misterial fo be losl. Furthermaote. the
ezzential oll penetrates the cell cytoplasm then inhibis
LA symbems: resulting in-psthogen deathd3d) - - - ==

The concentration of Clove oll = the current study

- - goes notexceed-the appropnete-cancentration-imi-fiar-

Bin-peaticide. The concentration should be teaa than 15,
os [14] stated The resulls of clove il ressach
conducied by Hami et ol [33] in controlling rest disense
iHermiea vastainy on coffee leaves showed that clove
oil at 5000 WL was phytotoric to cofles laves At the
same time, Perelra et al. |34] stated that there were no
phytotoxicity symptoms in @ simiar study due to clove
oll (1000 wliL} application

Chen et ab [11] reported clove oil inhibited 1he
devilopmant of blue mold deseass nocitrus frall The
esepntial oif appled a1 0, 0,05, 07, D.2, 04, and DA%
Basnd on those statemants, clave oil with the elfestlve
concentration, as shown in tha resulis, can be
consHered economical and safe to usa for peppers

4, CONCLUSION

I dases ranglng from S0 1o 340 ppm, clove oll had 5
substantial effest on  three  species of  lungi
Colletatrctium acutatum, Phytophithor capricorn, and
Pythiurm sp. Pythium sp exhibied the bes| response at
a cancentranton of 75 ppm.

It 2 supgested that additional study b2 conducisd to
determnine the afficacy of clove oll sgainst thess
infections in the fleld
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wach pathogen is tegher a1 the Iumsi concentration of
glowe ol compared with control (170 plit for G
aciitatar, 90 pUL for P papsicd ond 50 @il for
Pythm p.) wath 307%, 84% and 20% mhibition rate
respactively. The differenze of the number 1= due to the
different viruhnow of each  pathogen. The higher
concentation of clave oil, the mors pathogens ane
inhibited  The rate imgroved by  increesing
concentration @ to 340 pifL (71.4%), 180 L (98 6%),
and 100 pl'L (67%) for C. acerstom, P e, and
Pypthierns ap. respectively. Table 1 ako noted that
Coletomohum soufatum had the highest folerance to
zlaveall.

3.2 Mscussion

Eugenal amd cayophyllene were found as the main
component of olove oll. This composition is
comparable with dats repot=d by Amelia =t al [22] and
Jahed et al [10] for cleve oil compesition, where the
major componsnt wes  eugenod  (JO-BO%) and
catyophyline (13-20%). Amalia o al [27] slated thal
caryophyliene is the second prmary compound of clove
ol These components are responsible for the
anlibaetmal and anrtifungal sctivity of clove oil [23]

The antitungal affect of ciove oil can probably b= due
o sugenal end carvophyllena. The high amount of
eupenol produced by clove ol minbits the growth of
each funguz Eugenol inhibis pathooews sposulation
by demctivating essential snzymes end inhibiting
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1

[C

18]

emgosteral biosynthess from test fung [24) Peraira o
&l |25] reportad that the eugenol contzined in chove all
aets on cell memibrares with 8 machanism to inhibi
the bipsynthesis of eszential components m fungal cell
mambranas that can damegs cell membrenes and
recuce thelr function

Based on ressarch conducted by Latfah-Munirah st
al |28 the imegrity of the pathogenic cell walls is
darmaped by the sugenol reaction agamst pathogens,
A essertal part of funga! cells. Engosteral s a tarpet
for antifunge| sgents to demage cells. Eugenal phenolic
compourds can change the nature of proteins and
react with phospholipid cell membranss which change
their parmieahilitg [27]. Jepie et &l 28] repon that
sesguitarpena compounds fave a significant enough
effect &8s antifungal compounds by changing the
mernbrane functon as sudactante and disnupting the
weork -of the plasma membrane.

Dur study found thst © acutatvn hes the heghast
tolerance against clove ol Duduk et al. [29) reported
clove oil mhibited C acutarism mycellsl growth with a
100% eate 5t & high concentration of 667 L Thia
esult can be becawse C sredetvn has melanin
contrihuting 1o stress tolerance end wirulence |30
Meanrwhile, necording to Wang of ol [31] Domycete
pethagens such as Phyioohihors spo. and Fyifuwm sp,
|szk membrane sterals, they acguire atersl fram thalr
eivonmen (dterol aurntioph) The membimne ool
condition of this pathogan helos the clove oil to raact
with the cell membrans then desiray i caeaing thair
wital intercaliular matenal to be lost Furthermore, the
essential ol penstrales the cel eyvioplaam then inhibits

DA -aynthesis. mading in-peiegens BeasH3z) - « -« - === - -

The concentration of Clove of o the current study
St oprap Hirmitd
Db pesticide. Thee concentration should be less than 1%,
es |14 sated The resubs of clove oil research
ronducted by Harmil et al [33] in conirolling rst dissass
(HormiTeir vastarnr on collen leaves shoved that dove
oil &t 5000 ul/L was phytotoxic to coffee leaves. Al the
anme time, Persirs ot ol [34] s1ated thot these ware no
phytotoxicity symestoms in 3 samilar study dus to clovs
oll {1000 Jl/L) spplicatian.

Chen ¢ al [11] meported elove all inbitsled the
development of Due mold dissaze in citrus frut The
essantial ol applied of 0, 005 01, 02 04, mod 8%
Hassd on those statenoms, clove ol wiih the effactive
concentraton, as shown In the results, can be
ronsidered econamical ond aafe 1o use for peppesa

4 CORCLUSION

In dosea ranging from 5010 320 ppm, cleve all had a
rubstantial  wffect of oo species ot gl
Colletatrichum acutatum, Phytophthors capricom, and
Pythiurm ap Pythéum sp eehibited the beat reaponge ot
2 concantration af 75 ppm

It Is suggested thet adomoenal atudy be conductad 10
deternne the efficacy of clove il sgainst these
infections @ the feld
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itps ool org 10 18280/ ijdne o ABSTRACT 1
Received. Fungol pashogers are caussihv agent of peppar diienaes i sllec the yiehl | i i
ﬁ@p_l!d aea Ar least 10% & food in tha deseh oalmiry anuaad By pem 1 C|ty and 2lp COde

disanses Clowe nil (Sy7egium smmatieum || was [epemed i b atse o
coantrol patraganic fing). In order 1o svaluate the offect of elave oil in mnibnng
Ibe grovath of thee peppe disease, thiee tyoes af major causal agent of peoper
digeates wive uskd Aol st Phythopithid capeas,

and Fythium op The axpermont wis evalisiod i viin Th 1hies painngens cou ntry-
were TiraTed ywieh The eosentad ol in diffesent conconcalion anearding 1 1550 :

result on mach fungi The eleve oil shewed inhibioey sttt against taated fungi =
The Syzymum sromasticem L seeencad of showsd the bexl inlubdory eifect s
poebiation 340 180 /L and 100 piiL lor O scutstion. P capsict, snd

WL 9P, | PG

Capsicum anmum L diseases, ciove
oif, antifungal patho pamie fungal

1. INTRODUCTION

Pepper (Capsicurny annuwm Ly, a member of the
geta Copalcurn, s ane of the exaential horticuliural
giopy, widdly cullivated m lowlond of teghland 1t has
figh economic value and has potertal as an export
enmmadity Beenuse of fla funclions and character ag o
tropical  plant |1 Ooleromiclum acutstum,
Phytihopthora eapsict, and Pythium sp. are the primary
pathogenic agers anacking tool, leaves, stem, and
frunt pre- of post-harvest stage (2.3,

£ eutatun known ns ambrommose, sporulates then
spreads rapicly throughout the crog, causing yeld loss
up to 100% |2 P capsas (5 estmated o affect
vegetable loss up 1o 50% 4] Gn the other hand, {5
stated that Prfhivm spp dampang-oll is 0 charge of
90' causing piant death at pre-and post-emergence of
seetlings n nirgerias and felds Thie use of vadous
kinds of synihetic fungiodss to contre! pathogens has
besn discoursged dus to their effect on the resulting
mosigtanl strain and harmbl o the anviconment and
Iurmian health 6] Plant based furgicides = more eco-
friendly and lesa horgrdous than aynthetic fungicides
dun to 1heir low toxicity, high degradabslity, @nd multiple
action mechanssm [J)

Essental of s one of a plants secondary
metabolifes recoprized for it antimicrobial and
antifungal propariies 8] Clove o & ons of the
essontial od, devived from fhe clove plan [Seeygiive
womaticum L), sxtracted from faflen leaves offers
waluable optons for plant protection menagement (9]
Clove ol has an antimicroblal activity due to its
significant compounds,  such 8s  eugenal (-
caryophyliens and sugensl acatets [10] 1t has shown

dissodve vegeinble pesticides bui as mwch as 02
pricant i an emulsilier, 1 Foduced tween 20 solidizng
with & cancentratisn of 0.2 parcant (yfv) and dlliated
elove ol to g concentintion of 1 parcent Propoasad thal
can blend clove pil with POA umtil hoemogenous. Made
he concenrmtion of 1 percent 1o facikmie the viage of
elove ol easkr bietause the canpentration used in the
{est was les than 1 percent. The dilution, sccordeng to
Saridewi e 8l [15] 18 computed using the formuln

MYV = MV
Fetsrangan: My = concentration before diution, e =
concentration after dilution; ¥ = volume befors dilution;
Wi = volurne after diltion

1.2 Prefiminary test

221 Analysis of Clove oil Compound

BOME aralyses by Lefsbeiga Bmu Penpetihash
Indenesa {Indonagan institulzs of) vaing 5% dgheryl /
45% dimsthylpotysiloeane.

2232 Pathogemiciy test

Fruits, leaves. and sesd= of pepper were strenlized
with 3% sodium hypochlee lor 3 min and 70% sloohol
for 3 min. then washed three times usng detiled water
for 1 men [16] Phefogenscity test wes camied ot by
different methods adjusting to phatogen natee o
eaplors phatagenic potential of the isolatad that used in
tfiim study. The imestigation used the method of fvey el
al. Daganl & Ceramica, and Hodiveh et al 12 17, 18
with shght medifications Inoculste pepper frunts by
20ul of the £ acwlatvn comdal swspension on the
surface mmured =de. Inoculate the lzaves in four
laeationa across g underalde with mear disk cut of P
rapsici colonies. Inocuhurm of Pythim ep, was infested
on sterlizad =od nd then incubated for four days. Aher
that, planted pepper seed in the media. Obssratlon of
1he symptoms wers according 1o vey et al (2,3, 5

LL3|CE0 Analysis

IC50 valus was ansivzed 1o detsrmine clove ol
concentration for furher in witro pessy. The four days
old pathogen mycelial disk (5 mm) were ineculeted on
PDA medium with different ciove o cancentratiens (0
L, 200 P/, 400 pliL, 800 Il BOD pll, and 1000
wl'L} and then incubated at 25T, the record of colony

Aisrnstor meane dau (18] Faleolare the R (mansliz

DO
Do

Tools

Mobile View

chove ol effectively comrols Pemcmium s (blos
mald) dlseass incidint in citius 111 Furthisrmore, dove
oil extract showed high potency as bio fungizide wih
Ity &ffertiveness in suppreasing the growih af Botrdis
cimgred (grey mold} on detached strawberry beaves
which was evaluated in vitro on PDA under different
eoncentration [17]. Another reper stated that clove oll
succasfully inhibited several fungal pathogen causing
foot rot and wilt on tomato. The essantial oil showed
disuption ol fungal growth and conidial malformation
an well [13]

Bewvernl guthars have shown (he positive effects. of
this clove ol againat the pathogon [1013]. Howewr, the
literature on it affect aganst three mage pepper
pothagens i sfill limited This current sludy deterrined
the impact of clove oil against ©. acutafwn, P, Sapsio]
and Fythuem sp. In addition  investigation of
pathagencity and chow oil compounts

2 MATERIALS AND METHODS
2.1 Material

The matenals Used for this study were C acutatum £,
egsicd, and Pythivr 5po Isolates  obtained  fom
Indonestany  Vegetable Research Centre (BALITSA)L
ciove sssential od, POA (Podato Dextrose Agar medis
alcohul 70%, tween 20, sodwm hypechlorite (NaDEE,
soil papper fruits. pepper leaves, and pepper seeds

2.1, Clove il preparation
Before camying out the test, dilution of clove oil,
fecording to Dadang & Prijono [14] water cannot

from JCS0 value, 1.5x IC3D value, and 2x 1050 value,
Figthermare, the four fys of each myoels disk (8 mm)
were |noewfatsd imtn madis and depasited imte the
plate's ceter Aftes incubation, maswed the digmeter
of fungad growih and the antifungal effed was
entirmaied by the fomuls:

Artelungal activity (%) = ECE!SE =100

whee, Dz = diarmieter of growth of cantrol
D = dameter of growth of the sample pontaining dove
oil

2.4 Stansticel analysis

A complete randemized design was used, consisting
of at loist s ripliciles Data wine drilyzed using ond-
way ANCYA followed by Duncan’s muftipss range test &
% ofthe Paalus l2vel.

3. RESULTS AND DISCUSSION
2.1 Reault

3.1.1 Clave oil compasition

The composition of clove oil is presented in Table 1,
The main componenta wsre sugenol (60.45%) and
caryophyllens {21.78%), while tha ather alemente such
a8 1,47 -Cycloundacatrians, 1,59.0-tatramethyl 2 2 I
Copanns, and Caryophydlens okide contained less than
%

Table 1, Five actwve compounds ol clove oil with the
highast composition anelyzed by GO-MS

So_ Releilon Time % Aten  hctive Campoutd

L8 14,778 &1.5

? 1563 e Caryoanyllana
Rori ae | lATACjchusdecsyins:

A0SR0 1555 eiramutt Z22-

4 14,905 1& COpne

5 A7ETE 13 Caryughy d

31,2 Palhogenicity teat
The pathogenicity 12zt was conductad to deteming
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FIgiE8 1, © scuvanwn pathogenicity & Contral &1 8 day;
b noculaied fruit a1 Bda

Figure 2 & apsics pathogenicity: 3. Control al & day; b
Incculator leaf o1 fi day

Figune 3. Pytfiwn ep, Pathogenicity. a. Control at 13
day; b, Infested soil at 13 day

3.1.3 Weq zralysis

The data m Table 3 shows the value of 1050 analyzls,
which o furthesmore used as a benchmark for
determaning concentration for in wio assay. The deta
of mycelis growal inhibiticn were tzsted by probin
analysic (regresson anafyeis), Diffarent pathogens
show different values: therefore, the in viro assays’
concentratan differs depanding on the pathogen

Table 3. iCw valus (ul/Lh for £, scuraium, & apsics and

Fthim sp
Trestmem — Prinogen
FTEa
B (1)
E i1 % |Caay
DI s

5.7.4 in vitres amtifunga! Bctivity assay
The antifungal eflect ol clove il againg © acudatin,
P capsici, dan Pythin sp are given in Table 4 and
1 ol the zonceptrations of clove il showad
||u|‘d:u|.w wlieres] aggatinst o glvien pothages

" ' =1
Tatthe 4 |nhilaliory =ffect of cove ofl sgainat © acotarum, P capsic] and Pyifiam sg

Pathogen _ Clove oil concemiabon (L] Oy diameter [fmm] _ Browtltais jrenday] _inhibiticn rats [€]
A {comtazd) 37.53d B354 Oz
(170} 15932 41 0T
e £ (288 T840 2 8 85 5
0 (340} 1D 708 1. 788 Tidd
& {ceatini) T3 ke i
e & (an) 1048E P
: 1.50 94 3
1303 HE b
%83 ba
11646 20 6
Fyshiensp 17 508 529
13.1Bs 07z

“Valyes within each column for sach pathogen
follerwed by different betteos mre significantly diffessnt
according to Duncan 1as (P« 5%)

1 berve Ll Trosmen)

Figure & MK?'E‘_ grewth on different izciates with _
dilferent concantralion

aach paihogen i high
glove oif compared with comrol (100 |.|L.'L fo L
acutatum, 90 pifL for @ capses and SO pliL for
Pythivrn ip ) with 307%, 64% and 20% wchibition rato
raspectvely. The difference of the number is due to the
differem wirulence of each pathopen. The fheoher
concentmation of clove oil, the more pathogens am
mhibited  The rate imgroved by  incressing
concentration 1 to 340 wifl (71.4%), 180 L (98 6%),
and 100w/l (67%) for C ecitetum, P capsio, and
Fythie sp. raspectvely. Table 1 aiso noted that
Colietctrivturm acutafunr hatl the highas! toleancs to
elova all,

3.2 Discussion

Eugenol snd cerpophylliens ware found as the main
component  of  olove oil. This composition s
comparable wih dais reporied by Amelia st 2l [22] and
Jahied st @ [10] for clows ofl composition, whare the
major componant  was  eugenosd  (J0-80%)  and
caryophyllene (13-20%). Amelia et al {22] stated that
cargophyliene is the second prmary compound of clowe
od Thess components are responsible for the
antiberternal and antifungal ectivity of clove oil [23],

The antitungal effect of clove oil can probably be dus
1o sugenol and caryophyllens. The high amount of
sunenal produred by clove ail inhibits the growth of
each fungue Eugenol inhibits pathogenic speeulation
by deactivating essental snzymes and  mhibiting
ergoiers| blogystheats from test fung |24] Perelr al
&l [25] regoried that the sugencd containad n clove oil
8cts on cell membranss with a mechamsm fo inhibit
ha iosynihes:s of essental components in funga! oell
membranes that can damage celi membranes and
redure their function

{Bazed on reseach conducted by Latdfah-Munrah st
al. [2&], the misgriy of the pathogenic cell wells is
damuged by the eugens! reaciion sgainsl pathogens
An sssential part of fungal cells, Ergosterol iz a targst
for antifungal agents 1o damage cells. Eugenol phenalic
cofmpounds con changs the natuie of pesteing and

|dentlication and hMansgernment of Cofsionrichum
acutatum oo Immature Bell Pepperss, Plant Dia,
BE[11] 11961204,
hitpsc//dal e/ 10 1094/PDIS 2004 8811 11

react with phospholipid cell memranes which change
their permeablity [27]. Jenie et &l (28] repon that
sesquiterpens compounds have a slgnificant encugh
effect a= antifunge! compounds by changing the
mambrane funcnon as sufactamis and disjupting the
weark of 1hi pasma membrane

Cur study found that C acutafum has the fegham
tolerance Beainat clove of. Duduk et &l [29] reported
céove oil inhioited C. acutafum mycelial growth with a
100" ¢3te &t & high concentration of &57 il This
result con be becowse © gecdanam has melomin
contributing to siress tolerance end wirulence (30,
Manmwhile, according to Wang = &l |31] Domycete
|m|!|t||_]:lt'= auch as Phylaphifon sag. and Pethiam sn,
ack memorane sterols, they acqwre sters! from their
envronment (sterol susoinoph) The membeane cell
condition af this pathogen helgs the dove oil 10 react
wih the cell membrens then destroy @ caising their
vital Intereeliular mateial 1 be lost Fuptheimore, the
eszantial ol penatrates the call cytoplaem then inhibits
DMA aynthesis, reasibting in-pathegss death {32

Thie :m\cunrr:lllnn ol Ciewve oil i the :ull!.'ﬂl srLu-Jy
does Aot
hio pe!llr_-u!e Tmcnncemmlnn shouild be fesa nmn 1‘\.
on [14] mated The resubs of clove oil research
conducted by Hami &t al. [33] in controfiing rust dizeass
[Hernitein vastat) on coffes lenves showed that clove
ol at 000 pl/L wis phytotoxc to colfoe leaves. At the
same tme, Pereire et ol [34] stated that there ware no
phwiotaxdcity symplama in o sinilar afudy due to clove
oll (71000 plL] | application,

Chen et al [11] reported clove ol inhitsted the
disveloprment of bhet mald disease in aitres froil The
eszantial all apphiad e 0, 0,05, 0.1, 32 04, ead 0EY,
Bazed on thoss siaterients, slove ol with the etfaetive
concentration, a6 ghown in the fesults, can be
considerad econamical and aafe 1 vae for peppers

4 CONCLLISION

In dases ranging fram 50 to 320 ppm, cleve oll had a
substuntinl  effert on hree  species  of  lungl
Colletatrichum aculatum, Phytophihoms capriom, and
Pythium sp. Pythium sp exhibited the best response a1
o concertraiion of 75 ppm

It 5 suggested that addional study be conducied o
détarmine the efficecy of clove oll bgalnar thase
infescrivmg @ the fisld
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